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Introduction 

 

Broad and narrow scope of the research 

 

In this thesis, one of the cardinal difficulties of automatic sentiment analysis, the sentiment 

shift is examined from a theoretical and computational linguistic point of view. Sentiment 

analysis is a subdivision of computational linguistics and it belongs to content analysis tasks. 

The goal of sentiment analysis is to automatically detect information of texts carrying positive 

or negative evaluative meaning toward a given target. The task is presented with the help of 

the sample below: 

 

(1) a. Sentiment analysis is a very interesting task. 

 

In the sample (1) the target is the expression Sentiment analysis which is evaluated as a very 

interesting task. I consider the word interesting as an element having inherently positive 

evaluative meaning at lexical level. As a result, the target of the examined utterance is 

evaluated positively and this value is intensified with the help of the element very. In example 

(1b) theschemeof the analysis is provided: 

 

(1) b. [targSentiment analysis] is a [szent [intvery] interesting] task. 

 

There are a lot of theoretical and applied linguistic challenges concerning sentiment 

analysis, however, there are only few papers that aim to examine them thoroughly. One of the 

cardinal problems from the application point of view is the so-called sentiment shift that can 

lead to unsatisfactory results especially when the automatic analysis is carried out with the 

help of dictionary-based method. In the case of sentiment shift the lexical sentiment value of a 

given word differs from the sentiment value of the whole utterance including the given word 

(cf. Szabó et al. 2016a, 2017a).  

In this thesis, two types of sentiment shifts are examined with particular regard to loss 

of sentiment value and value changing. The loss of sentiment value is a language phenomenon 

when an element carrying negative evaluative semantic content fully or partially loses its 

meaning when functioning as an intensifier of a sentiment word (2a). In the case of value 

changing a sentiment word inherently carrying negative evaluative semantic content 
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expresses not negative evaluative meaning but a positive opinion or surprise in the actual 

context (2b) (cf. Szabó 2015a: 632, 2015c: 52–54). Elements examined are emphasized in 

bold font in the examples: 

 

(2) a. crazy big, damn good  

b. the concert was brutal 

 

Both of the phenomena are interesting from a theoretical and applied linguistic, as well as 

language technological point of view. The loss of sentiment value and value changing have 

not been analysed exhaustively and the automatic handle of these language phenomena is still 

far from sufficient (cf. Andor 2011, Kugler 2014, Szabó 2015a: 52, Szabó et al. 2017a: 252, 

Drávucz et al. 2017: 236). Lexicon-based automatic sentiment analysers produce falseresults 

due to their negative semantic content at lexical level.  

 

 

The research gap 

 

Most of the international and Hungarian papers (e.g. Berend–Farkas 2008, Loughran–

McDonald 2011, Liu 2012, Ruppenhofer‒Rehbein 2012, Miháltz 2010, 2013, Hangya et al. 

2015, 2017) examine the problems of sentiment analysis from the point of view of language 

technology, disregarding their applied and theoretical linguistic aspects. I do not know of any 

paper that aims to examine these challenges thoroughly. Researchers focus mainly on only 

one part of the task, for instance negation (cf. Na et al. 2004, Kennedy–Inkpen 2006, Wilson 

et al. 2009). Only few papers examine these problems (cf. Tolcsvai Nagy 1988, Partington 

1993, Wierzbicka 2002, Jing-Schmidt: 2007, Laczkó 2007, Andor 2011, Kugler 2014, 

Dragut–Fellbaum 2014) and most of them discuss the phenomenon of the loss of sentiment 

value exclusively. Moreover, there is merely one paper (Dragut–Fellbaum 2014) concerning 

the loss of sentiment value from a language technological point of view, and none that would 

discuss value changing. 

As for Hungarian language – aside from a short mentioning (Hangya et al. 2015: 212) 

– Szabó (2015a, 2015c, 2016, 2017) and Szabó et al. (2017a, 2017b) examine the phenomena 

exclusively. 
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The main goals and novelties of the PhD research 

 

 One of the main goals of the PhD research was to do a thorough and multifarious 

analysis taking into consideration theoretical, applied linguistic and language 

technological aspects.  

 The particular examination of the two special types of sentiment shift, the loss of 

sentiment value and the value changing from the point of view of theoretical 

linguistics, psychology and semantic motivation, was also one of the main purposes of 

this work.  

 I considered it important to do the analyses based on a substantial amount of language 

data in order to reveal the quantitative and qualitative features of the phenomena. 

 One of the focal points of the research was to elaborate the semantic representation of 

elements losing their sentiment value when functioning as intensifier. During this 

work, I use a theoretical framework of lexical pragmatics and spreading activation 

theory of semantic processing in the mental lexicon. I wished to create an automatic 

sentiment analyser based on the results of the examination to provide a more efficient 

way of processing Hungarian texts compared to the lexicon-based method. It can also 

be used to handle the phenomena of loss of sentiment value and value changing to 

some extent.  
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The structure of the thesis and the main results of the research 

 

1. The challenge of defining evaluation in language 

 

One of the primary tasks of automatic sentiment analysis is to define the phenomenon of 

evaluation in language, in other words, to consider what evaluative semantic content means. 

In spite of the importance of this step, neither the international, nor the Hungarian specialized 

literature on computational linguistics puts adequate emphasis on it.  

In this part of the thesis the phenomenon of evaluation in language is thoroughly 

examined from a theoretical as well as computational linguistic point of view (cf. Szabó 

2016). One of the main goals of the analysis was to determine whether statements of 

theoretical linguistics concerning the abovementioned question can provide an appropriate 

basis for language technological applications. I established that most of the authors consider 

the evaluation as a semantic component in the semantic structure of a word (cf. Berényi 1988, 

Péter 1991b, Szilágyi 1996) and connect the phenomenon to the notion of modality (cf. Kiefer 

1986, Berényi 1988, Murvai 2001, Pete 2002, Péter 2008). Besides this, authors relate it to the 

phenomenon of speaker’s subjectivity (cf. Kiefer, 1986, Berényi 1988, Szilágyi 1996) and 

only one paper (Péter 1991b) makes mention of objective type of evaluation in language. It is 

also worth noticing that in international specialized literature the term sentiment analysis is 

frequently used as the equivalent of the term subjectivity analysis (e.g. Wilson et al. 2005, Liu 

2010: 627). Based on the multiphasic examination of the phenomenon of evaluation in 

language I concluded that the statements of theoretical linguistics concerning this language 

phenomenon cannot provide an appropriate basis for applied linguistic researches and 

language technological applications. In addition, a more significant scrutiny of the pragmatic 

features of texts is required in order to achieve a more appropriate automatic sentiment 

content analysis.  

Results of this analysis were applied during the construction of the sentiment 

dictionary (see 5). 
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2. Analysis of the phenomena of loss of sentiment value and value changing 

 

As the first step of my work, I clarified the terms related to the subject of evaluation in 

language and some gaps in terminology had been filled.  

I established the followings about the statements of theoretical linguistics concerning 

the loss of sentiment value and value changing: authors do not describe the phenomena 

thoroughly and the statements are not based on the inspection of a proper amount of language 

data. What is more, descriptions in specialized literature are often vague and not adequate (cf. 

Tolcsvai Nagy 1988, Nemesi 1998, Székely 2007, Jing-Schmidt 2007, Balogh 2009, Andor 

2011, Kugler 2014). 

As for the psychological motivation of the existence of loss of sentiment value and 

value changing, I presented three phenomena (negativity bias, positivity bias or the Pollyanna 

principle and congruence) that can be linked to the phenomena in question (cf. Szabó 2017). 

Besides this, I examined the phenomena from the point of view of semantic prosody as well. I 

aspired to point out the dynamic interference of these tendencies. I also systematised the 

elements of the Hungarian language based on the system that Jing-Schmidt (2007) applied on 

the English language. This means that I classified the examined words based on their emotive 

semantic content (cf. six basic emotions, Ekman‒Friesen 1969). I established that Hungarian 

words that can lose or change their sentiment value are semantically motivated by fear, anger 

or disgust. No element motivated by sadness was revealed during the analysis, which may be 

the result of negativity bias (cf. Öhman et al. 2001: 392–394). It is also worth noticing that 

authors examining these phenomena in the Hungarian language mention exclusively fear in 

this regard (cf. Nemesi 1998, Kugler 2014).  

In the next step, the phenomena were analysed thoroughly from a semantic 

motivational point of view with the help of corpus and other language data (MNSZ2, Oravecz 

et al. 2014) (cf. Szabó 2017). 

As for the phenomenon of loss of sentiment value I established the followings: 

negative emotive intensifiers behave uniformly from the point of view of semantic motivation 

only when the word modified by the given intensifier carries inherent (positive or negative) 

evaluative meaning. In this case only the semantic content of intensity plays a role in the 

interpretation or ‒ in case of interpersonal function of the expression ‒ the emotive semantic 

component does as well. When the intensifiers examined modify words that do not have 

inherent (positive or negative) evaluative meaning, intensifiers have different semantic 
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contents: 1) only the semantic content of intensity comes to affect, 2) the negative semantic 

component is also active, or 3) the emotive semantic component plays an important role as 

well (in case of interpersonal function of the expression).  

 As far as value changing is concerned, I established that the speaker can express two 

types of information with it: positive evaluation or surprise on the communicated content of 

the utterance.  

I also pointed out that all of the examined negative emotive language elements can 

function as intensifiers, but much fewer are able to change their value and function as a 

sentiment word to express positive evaluation or surprise. I have not found any element that 

would be able to change its sentiment value, but not able to function as an intensifier. I linked 

this phenomenon to the emotive semantic contents of the examined language elements.  

 In the next sub-chapters of the thesis, the phenomenon of loss of value (and partially 

value changing) was examined in the framework of lexical pragmatics and spreading 

activation theory of semantic processing in the mental lexicon. The goal of this research was 

to give an appropriate dictionary representation of the examined intensifiers that can also be 

applicable from a computational linguistic point of view.  

During the research I used the theoretical framework of lexical pragmatics and I 

applied the principle of underspecified semantic representation relying on the representational 

solution of Bibok (2014, 2016). With the help of language data and based on the results of my 

previous examination concerning the problem of semantic motivation, I established the 

followings: The semantic component of intensity of the examined intensifiers is active in each 

case, therefore this is considered to be the core meaning of the word. In some of the contexts, 

this component contributes to the meaning of the utterance exclusively (cf. Szabó 2016: 168), 

while in other cases other semantic components build onto the core meaning during 

interpretation. Accordingly, the latter are only optional. The schematised lexical 

representation is presented below: 

[intensive] ([affective]) ([negative]), 

  where the round parentheses denote optionality. 

 

I assumed a separate lexical item for each examined element functioning as an 

intensifier. However, I argue that the spreading activation theory of semantic processing in the 

mental lexicon provides an opportunity to assume only one lexical item in case of the 

different usages, and then to model the interpretation mechanism with the help of spreading 
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activation. This approach also helps handling those kind of problems (for instance the 

question of processing time) that the applied lexical pragmatic framework cannot 

appropriately account for (cf. Wilensky 1987: 20, Gibbs 1994, Nemesi 2007, Forgács et al. 

2012). Namely, this model enables us to assume that the choice of the adequate lexical 

representation and the semantic components are driven by the spreading activation in the 

mental lexicon (cf. Caramazza (1999), quoted by Kovács (2013: 187), Huszár (2005: 63–64)). 

Taking into consideration the advantages of the model I examined the phenomenon of loss of 

value in this framework as well, and I represented the interpretation mechanism of these 

elements with the help of the spreading activation theory.  

The results of the analysis were applied during the construction of the NegEmotív 

corpus (see 4.), for the word association examination (see 4) and the creation of the sentiment 

analyser tool (see 5.).   

 

3. Automatic sentiment analysis 

 

In this part of the thesis I presented the goal and the importance of this computational 

linguistic task. I also gave a detailed description of the scientific and technological challenges 

that encourage the international and Hungarian researches concerning sentiment analysis. The 

main problems, methods and tools were presented related to the results of international 

research works. Papers on the automatic processing of Hungarian texts were reviewed 

exhaustively. The phenomenon of sentiment shift was discussed in a separate sub-chapter.  

This part of the thesis served as a theoretical foundation for the database-construction 

tasks (see 4) and the creation of the sentiment analyser tool (see 5). 

 

4. Examination of sentiment shift with the help of databases 

 

The examination of sentiment shift was carried out with the help of three research tools that 

were created for the purpose of this research specifically.  

In the first part of this chapter I gave a detailed description of the important role of 

different databases (corpora and association databases) in linguistic researches and 

developments, and I also discussed their types, the methods and tools of creating databases, 

and the quality assurance solutions. Then I presented the three main tools of the given 

research: 1) the sentiment corpus annotated manually on the level of fragments and targets 
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(Dívány corpus, cf. Szabó‒Vincze 2015, Szabó et al. 2016a, 2016b), 2) the corpus annotated 

manually on the phenomena of loss of value and value changing (NegEmotív corpus, cf. 

Szabó at al. 2017a, 2017b) 3) and a word association database that contains stimulus words 

(the words used in association tests to evoke a response) that are able to lose or change their 

sentiment value, and the response words (associations) (cf. Szabó et al. 2017d). In order to 

create comparable data, stimulus words were not just negative emotive elements but other 

kinds of words (for instance, positive or neutral) as well. An important outcome of the 

research is that all three niche databases were first created in the framework of the given PhD 

research. 

I presented the purpose and the goal of the creation of databases, the principles, the 

course and the tools of the work, and the applied quality assurance solutions. Concerning the 

corpora, I demonstrated the features of the processed texts and, in connection with this, I 

motivated the choice of text genres. Finally, I presented the basic and detailed statistic data of 

each databases together with examples, as well as the most relevant quantitative and 

qualitative results of the analysis from the point of view of the given thesis.  I examined the 

different types of sentiment shift thoroughly based on the Dívány corpus. The NegEmotív 

corpus enabled me to analyse the phenomena of loss of value and value changing specifically, 

and I examined the results from a gender point of view as well. The conclusions of the 

analysis correlate with the results of the previous examination on semantic motivation, and 

contradict some of the statements of some papers scrutinizing the phenomena (cf. e.g. Jing-

Schmidt 2007, Balogh 2009). Data of the word association database were analysed from the 

point of view of distribution of parts of speech, sentiment and emotive semantic contents, 

associative overlap, as well as patterns of gender differences. I would like to emphasize that 

one of the results is the fact that although the examined negative emotive elements call for 

response words with negative semantic content most of the time, in some cases patterns 

denoting lexicalisation process are observable as well.  

Based on the results of these analyses the automatic sentiment analyser tool was 

created (l. 5), and the results were also compared to the problem of lexical representation (see 

2).    

 

5. Development of a sentiment analyser 

 

In this chapter of the thesis a sentiment analyser tool is presented that renders a sentiment 

score to a given sentence using different types of dictionaries and combination rules. Rules 
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were created based on the experiences of the analysis and dictionaries were also composed 

during the research (cf. Szabó 2014, 2015b). In order to provide an opportunity to measure the 

efficiency of the tool a sentiment corpus annotated manually at sentence level was created. 

I compared the efficiency of the analyser with the manual annotation, and the 

efficiency of the dictionary-based sentiment analysis method, and I concluded that the 

application of combination rules enables a much better quality of processing than the simple 

dictionary-based method. What is more, the tool can manipulate some types of loss of value 

and value changing adequately.  

As the final step of the work, a user interface for the analyser tool was also created 

which enables us to test the efficiency of the software on texts from different domains.  
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