
‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

國立政治大學會計學系 

碩士論文 

 

 

指導教授：諶家蘭   博士 

 

 

 

財經新聞和VIX之關聯性研究 – 以文字分析為

例 

Financial News and VIX - A Text Analysis 

Approach 

 

 

 

研究生：蔡駿廷   撰 

 

   中  華  民  國     一百零四   年   六  月



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

謝辭 

兩年研究所的繁忙生活，轉眼之間就要畫下句點。回顧過去的一年裡，雖然

整個被碩士論文給占據了，但這中間的辛苦與汗水，成了最美好的回憶。看著自

己一點一滴累積完成的結果，心中響起了無限的成就與感恩。 

首先要誠摯地感謝我的論文指導教授家蘭老師，老師在這一路上給予細心的

指教，讓我在文字分析這個我所未知的研究領域中，能循序漸進地著手研究的工

作，也漸漸地拓展了自己在這個領域的知識。在論文撰寫的日子裡，也感謝老師

耐心地叮嚀與提點，使得我的論文內容得以更加完備而嚴謹。 

另外要感謝筱芳學姊以及建淳學長，在我論文路上一直以來的支持。在這個

充滿資訊色彩的研究領域裡，若不是有你們的協助，我的研究可能還在一直原地

打轉。謝謝建淳導正我許多關於文字分析的概念，給了我研究的建議以及心理上

從未中斷的打氣。謝謝筱芳學姊在研究中給了我無限大的協助，讓我這個沒有資

訊背景的會計人也能夠順利地進行的自動化的分析工作。 

論文的完成也少不了同門同學一路以來的相伴。很感激在撰寫碩論這趟漫長

的旅途中，所有的淚水和歡笑，都能夠與冠穎、璧華以及怡慧一起互相分享。研

究上遇到難關，總會有你們陪我一起傷腦筋，遇到挫折，也總會有你們的互相鼓

勵，這段過程能夠與你們同舟共濟，真是念碩班以來最大的福氣。 

最後也要感謝我的雙親，他們一直在在我的背後默默地給予支持，讓我無後

顧之憂地走完最後一哩路，順利地完成了學業。 

 

 

 

 

蔡駿廷謹致於國立政治大學會計學研究所 中華民國一○四年六月 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

I 
 

摘要 

本研究針對台灣地區投資人情緒程度與財經新聞之間的關聯進行

研究。本研究以台灣地區發布之恐慌指數(TWVIX)做為投資人情緒程

度代理變數。研究樣本期間為 2006年 12月至 2014年 12月，新聞資

料來源為知識贏家(KMW)。本研究使用文字分析法針對財經新聞內

容進行分析，透過計算詞頻和建立語調評分方法來衡量新聞內涵。 

本研究之主要發現有：單日媒體發布之新聞數量與恐慌指數呈正

相關、單篇新聞平均長度與恐慌指數呈負相關。在文字內容分析的迴

歸結果方面，實證結果指出當新聞內的正向字詞使用的越多，投資人

情緒程度會降低，相反地，當負向字詞使用的越多，將會提升投資人

情緒，產生恐慌狀態。另外，結果也發現當新聞的語調越接近樂觀情

緒時，投資人的情緒程度會降低。 

本文嘗試了一個新的切入角度來討論金融指標，也就是由新聞媒

體效果來探討與恐慌指數之關聯性。本研究結果提供了實證證據證明

台灣地區媒體可有效地透過控制財經新聞的內涵，來影響市場上投資

人的情緒程度。 

 

關鍵詞：恐慌指數、財經新聞、文字分析 
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Abstract 

This study examines the relation between investor sentiment and financial news 

released in Taiwan for the period from Dec. 2006 to Dec. 2014. This study adopts the 

TAIEX Options Volatility Index (TWVIX) as a proxy for investor sentiment. The 

study employs the text analysis approach to measure the tone of financial news. The 

news data is collected from Knowledge Management Winner (KMW) of China Times.  

The empirical results show that the number of news released on a day has a 

positive effect on TWVIX; otherwise the length of financial news affects TWVIX 

negatively. By the text analysis, this study finds that with more positive wording, the 

degree of investor sentiment is decreased. On the contrary, the quantity of negative 

words provokes the investor sentiment. Lastly, this research also finds that when the 

tone of financial news is closer to optimism, it help ease the level of investor 

sentiment. 

This research explores a new cut point to discuss the VIX, connecting the issue 

between a principal financial index and news media in Taiwan. This study believes 

that the results provide the evidence that Taiwan media actually communicate 

messages to investors effectively. Thus, news media has the ability to influence 

investor sentiment no matter by news coverage, words usage and the tone of financial 

news. 

 

 

 

 

 

Key words: Volatility Index, Financial News, Text analysis 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

III 
 

Table of Contents 

1. INTRODUCTION .................................................................................................. 1 

1.1 RESEARCH PURPOSE AND MOTIVATION ...................................................... 1 

1.2 RESEARCH ISSUE ............................................................................................... 10 

1.3 RESEARCH PROCESS ........................................................................................ 11 

2. LITERERTURE REVIEW ................................................................................... 13 

2.1 VOLATILITY INDEX .......................................................................................... 13 

2.2 PUBLIC INFORMATION, PRESS MEDIA and MARKET BEHAVIOR .......... 15 

2.3 TEXTUAL DATA AND CONTENT ANAYLSIS ............................................... 20 

3. RESEARCH METHOD AND DESIGN .............................................................. 27 

3.1 HYPOTHESIS DEVELOPMENT ......................................................................... 27 

3.1.1 The Relation between TWVIX and Number of News Releases ........................ 27 

3.1.2 The Relation between TWVIX and Length of a News Article .......................... 29 

3.1.3 The Relation between TWVIX and Word Usage in Financial News Media ..... 30 

3.1.4 The Relation between TWVIX and Tone of Financial News ............................ 31 

3.2 DATA COLLECTION .......................................................................................... 32 

3.3 TEXT ANALYSIS APPROACHES ON FINANCIAL NEWS ............................ 37 

3.4 REGRESSION MODEL ........................................................................................ 41 

3.4.1 Dependent Variable ........................................................................................... 43 

3.4.2 Independent Variable ......................................................................................... 43 

3.4.3 Control Variable ................................................................................................ 44 

4. EMPIRICAL RESULTS ...................................................................................... 48 

4.1 DESCRIPTIVE STATISTICS ............................................................................... 48 

4.2 CORRELATION ANALYSIS ............................................................................... 51 

4.3 REGRESSION ANALYSIS .................................................................................. 54 

4.3.1 Number of News Releases and TWVIX ............................................................ 54 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

IV 
 

4.3.2 Length of a News Article and TWVIX .............................................................. 55 

4.3.3 Word Usage of News and TWVIX .................................................................... 57 

4.3.4 Tone of Financial News and TWVIX ................................................................ 59 

5. CONCLUSION AND DISCUSSION .................................................................. 61 

5.1 RESEARCH DISCUSSION AND CONTRIBUTION .......................................... 61 

5.2 LIMITATION AND FUTURE RESEARCH WORK ........................................... 63 

REFERENCES ............................................................................................................ 65 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

V 
 

List of Tables 

Table 2-1 Summary of Key Prior Literatures .............................................................. 25 

Table 3-1 Sections of TWVIX ..................................................................................... 34 

Table 3-2 News Searching Result ................................................................................ 35 

Table 3-3 Definition of Variables ................................................................................ 47 

Table 4-1 Descriptive Statistics of Variables ............................................................... 50 

Table 4-2-1. The Pearson Correlation Analysis ........................................................... 52 

Table 4-2-2. Variance Inflation Factor of Variables .................................................... 53 

Table 4-3-1 the Association between TWVIX and Importance of Financial News .... 56 

Table 4-3-2. The Association between TWVIX and Words Usage in Financial News

...................................................................................................................................... 58 

Table 4-3-3. The Association between Investor Sentiment and Tone of Financial News

...................................................................................................................................... 60 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

VI 
 

List of Figures 

Figure 1 1 Line Graph of TWVIX ................................................................................. 4 

Figure 1-2 Research Structure ..................................................................................... 11 

Figure 3-1 Financial news collection ........................................................................... 33 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

VII 
 

List of Appendix 

APPENDIX 1 Preliminary News Reading and Key Word Selection ......................... 68 

APPENDIX 2 Dictionary for Text Analysis ............................................................... 74 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

1 
 

1. INTRODUCTION 

1.1  RESEARCH PURPOSE AND MOTIVATION 

This study discusses the relation between investor sentiment and financial news 

in Taiwan. Will an investor sentiment and behavior be affected by public information 

is widely been discussed in prior researches. Some scholars say that the mass media 

have a significant impact on financial markets since news reports can contribute to the 

formation of investor expectations. (Carretta et al., 2010) Chen et al (2011) suggests 

that investor’s reaction could be affected by news coverage; points out the importance 

of the role of press media in stock markets. Even the messages posted on the Internet; 

there is financially relevant information present and those stock messages help predict 

market volatility. (Antweiler and Frank, 2004) More and more researches have proved 

the relations between public information and investor sentiment indicating that this 

research issue still holds a great importance. 

Though this issue has been widely discussed, many researches adopt trading 

volume or other parameters of market activity to measure investor behavior or 

sentiment, such as Mitchell and Mulherin (1994), Nofsinger (2001) and Tetlock 

(2007). This study views from an instinct perspective to see the relationship between 

public information and investor sentiment. 

The indicator used to measure investor sentiment by many studies is the Volatility 

Index (VIX), which originally used to forecast implied volatility of financial market. 

Because there is the widespread consensus that the VIX is a barometer of the overall 

market sentiment as to what concerns investors’ risk appetite, but also on the fact that 

there are many trading strategies that rely on the VIX index for hedging and 

speculative purposes. (Fernandes et al., 2014) Seemingly VIX provides an obvious 

meter of market expectation, and represent investor sentiment. Due to these reasons, 

this study employs this index as a proxy of investor sentiment as well. 
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The Chicago Board Option Exchange (CBOE) introduced Volatility Index (VIX) 

in 1993 to provide a measurement of market implied volatility. The index is 

constructed by trading price of options of Standard and Poor’s (S&P) and through a 

computing formula offering investors information about stock market. Since 2003, the 

underlying index of VIX is changed from the CBOE S&P 100 Index (OEX) to the 

CBOE S&P 500 Index (SPX).  

Now, VIX represents market expectations of near-term conveyed by S&P 500 

stock index option prices. When VIX is higher; it means investors expect a great 

volatility near future. Because of the nature of VIX, when trading price of option is 

higher or lower, it accompanies a higher implied volatility. And when stock market 

index falls down, investors seek more hedges to avoid risks. This pushes up the 

demand of buying put options, raising the implied volatility of market. As a result, 

besides being use to predict option price movements of options, VIX also reflects 

investor’s state of mind. The CBOE Market Volatility Index offers the market place 

and academic researchers a new measure of stock market volatility. 

There are many studies concerning VIX. Fleming et al. (1995) find a strong 

negative correlation between VIX change and S&P 100 index returns. That means 

when VIX climbs up, it not only implies rising market volatility but also a negative 

effect on stock market performance. Moreover, negative stock market moves are 

accompanied by larger absolute changes in expected volatility than are positive 

market moves. (Fleming et al., 1995) When stock index declines continuously, 

investor loses the confident holding a more pessimistic expectation on market 

performance. Once VIX gets into an extremely high level, investors would fall into a 

turmoil state, buying put options no matter the costs. On the contrary, when VIX 

keeps a low position, it means investor holds a tranquil mood, expecting a smooth 

volatility on market. Due to the interaction between VIX and stock market, the VIX 
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are useful contrarian indicators are contrarian indicators, consistent with the view that 

periods of extreme fear in the stock market have provided excellent buying 

opportunities. (Simon and Wiggins, 2001)  

Over its fourteen-year history VIX has acted reliably as a fear gauge. High levels 

of VIX are coincident with high degrees of market turmoil, whether the turmoil is 

attributable to stock market decline, the threat of war, unexpected change in interest 

rates, or any number of other newsworthy events. The higher the VIX, the greater the 

fear. (Whaley, 2000) This is why VIX is also called a fear index, and serves a good 

measurement for observing investor sentiment on market. 

In Taiwan, The Taiwan Stock Exchange Capitalization Weighted Stock Index 

(TAIEX), which provided by Taiwan Stock exchange (TWSE), serves as an important 

index for Taiwan stock market for around 50 years allowing investors to get 

information about overall market movement and performances conveniently. But the 

index used to measure Taiwan stock market volatility was introduced later in Dec. 

2006. Because the option trading of TAIEX was available by Taiwan Futures 

Exchange (TAIFEX) after 2001, the startup market was not prosperous. There was not 

much trading volume and not enough daily information provided by the market for 

establishing the index. The trading price also wasn’t reliable. At that time, some 

researches try to construct an index to measure Taiwan stock market volatility on the 

purpose similar to CBOE VIX on their own developed methodology.  

After years of development of option market in Taiwan, in 2006, TAIFEX finally 

introduced the TAIEX Options Volatility Index (TWVIX). It is compiled according to 

the new CBOE VIX methodology, using the same formula developed by CBOE. The 

use has been authorized by S&P. Because TWVIX is aiming at the trading activity of 

options over TAIEX, investors in Taiwan now can obtain this valuable information to 
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predict the tendency of stock market. This study believes that TWVIX contains 

characteristic similar to VIX, induced by CBOE due to the same methodology.  

As consequence, this study uses TWVIX as a measurement of investor sentiment 

in Taiwan due to the evidence of prior studies that VIX could be a representative of 

investor sentiment. The following figure shows the line graph of TWVIX from Dec. 

2006 to Dec. 2014. 

  

Figure 1-1 Line Graph of TWVIX 

From the figure, we can briefly know the movements of TWVIX. The extremely 

high level of fear that the index goes beyond 40 is at the period around 2008 during 

the global financial crisis. This shows that TWVIX effectively reflects the degree of 

investor fear. 

Being a participant of financial market, investor tries to make a decision of 

buying or selling assets upon the information available on the market. This means 

information has a significant effect on investor’s thinking and strategy. The sources of 

obtaining information could be many channels. Since the information plays an 

important role on decision making, any form of information can imply valuable 
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message. Some most common sources to get information are, for example, financial 

statements and announcements of a company, expert analytic reports, governmental 

mandates, macroeconomic announcements, media news by press, and even rumors. 

So in order to examining the influence power of information on investors, this study 

investigates the financial news published by Taiwan news media. 

This study adopts TWVIX to measure Taiwan investor sentiment in this research, 

which is mentioned above. When considering public information, the study chooses 

news articles as the test object. Because press is widely used as a source for obtain 

information about financial market, and it is the most approachable way for investors 

to know what happened on market. The main function of news media is to discover 

facts, collect information, organize findings, and communicates messages with 

appropriate tools to people on society. And the mostly being concerned is whether 

news is reported timely or not. These efforts can only be done by a professional 

organized system. As a consequence, press media plays a unique role in society.  

For information acceptances, people nowadays rely so much on news information. 

They will be effect on both mentality and behavior after receiving messages by 

watching news or reading newspapers. On financial markets, messages communicator 

still is news media, but the tool to send out information is by financial news. People 

who care the financial-related events often take part in the financial market as 

investors. In other words, investor may decide whether to buy or sell stocks by news 

reports they read.  

On financial markets, news media may have the ability of affecting investor’s 

thinking and behavior. Mitchell and Mulherin (1994) find that the number of Dow 

Jones announcements and market activity are directly related. There is a direct, robust 

relation between Dow Jones news stories and stock market activity. Chen et al. (2011) 

claims higher news coverage decreases the information content of earnings and 
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reduces market responses to unexpected earnings. The study highlights the 

importance of financial news in conveying value-related information to the markets. 

(Chen et al., 2011) Another proof of media’s influence over financial market is that 

there is a significant return premium on stocks with no media coverage: One practical 

implication of the results is that coverage by mass media can play a role in alleviating 

information problems. (Fang and Peress, 2009) This has the further implication that 

companies’ media-relations activities can affect their cost of capital. This conclusion 

implies a critical indication that media can not only sending out messages but also 

achieve some effect on investors purposely. This may be why there are many studies 

interesting in topics of media-effect.  

By the advanced technology, the number of information people generates and 

absorbs is growing at explosive speed. Facing the massive quantity of media news, 

people get more and rely more on it. With the development of financial market and 

economy, there are more and more trading activities on financial markets. A rational 

investor often reads the information and adjusts his strategy before he trades. So after 

he gets the information, how much effect has been made on him to influence his 

sentiment, as well as his trading behavior would be an importance issue for this study 

to discuss. With the abundant quantity of these market activities and information 

changes, people could not ignore the relation between these two elements. 

Take a step further of examining media news. In addition to news coverage, news 

content could also affect the investor to make a different decision after receiving 

information. Investors react more strongly to negative articles. We felt that the 

subjectivity of the articles may have had an impact on trading behavior. (Schumaker 

et al., 2012) So this study also examines the article content of media news, to see 

words been used could have any different effect on readers. Can positive news report 
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really comfort people? Does negative news fans up people’s flustered mentality 

leaving a fear atmosphere on financial markets?  

To find any evidence of these issues, this study needs to analyze words and 

opinions of news article contents. In order to extract information from textual articles, 

this study has to do further analysis to transfer textual data into an analyzable form. 

The purpose of this approach is to capture the feature of news article accurately. This 

study refers to the methods of Carretta et al. (2011), Davis et al. (2012), Garcia (2013) 

and Huang et al., (2014). Their studies analyze the textual articles by counting the 

numbers of words or sentence in certain categories. So the number aggregated or by 

other calculating process would help the data reflect the nature of those articles. For 

example, Carretta et al. (2011) defines the number computed by the formula: 

𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑑𝑠 − 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑑𝑠

𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑑𝑠 + 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑑𝑠
 as a tone measurement. The value obtained is between 

−1 (completely negative news) and 1 (completely positive news). The scale (from −1 

to 1) allows them to express the degree with which news is positive or negative and 

the strength of the tone of communication of news. (Carretta et al., 2011)  

This study takes a similar method to analyze the tone of news content. But before 

getting ready to compute the number of words in news content, the study should 

define what kind of words this research caring about and what categories of words to 

add up the number with. As for the step before analyzing the content, the study should 

build up a dictionary containing the categories of words and word lists. The dictionary 

approach is referring to Carretta et al. (2011), Davis et al. (2012) and Garcia (2013). 

Their studies adopt a dictionary which storing words related to their research topic. 

That enable their study to process the raw data of textual content into an output of 

value. So to follow their approach, this study also builds up a dictionary in Mandarin 

Chinese with Chinese terms. For the purpose of investigating financial news and 
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investor sentiment, the terms this study brings into the dictionary are used to illustrate 

people’s mental situation, sentiment and market performance. And for the simplicity, 

the words sort into only two categories of positive words and negative words, because 

this study focus on the effect of positive and negative words being used in news 

content. By then, it allows this study to capture the degree of sentiment expressed in 

news by counting the good and bad words used by news author. By combining these 

approaches, this study examines the tone from textual contents of financial news. 

Many studies try to explain the media-effect. The power of public information is 

a critical issue on financial market in modern society. The most common research 

design is by proving the relation between media activity and financial market behavior. 

Ederinton and Lee (1993) find that scheduled macroeconomics news announcements 

actually do effect on interest rate and foreign exchange future markets. Such is the 

study talks about the relation between media and market.  And those studies 

mentioned investor sentiment, e.g. Simon and Wiggins (2001), use VIX as an 

indicator to represent investor sentiment to find relation or possibility of prediction of 

financial market. This study connects these issues explaining the effect of media news 

on investor sentiment measures by TWVIX, and combining the text analysis approach 

to discover if word matters as well.  

Since VIX has acted reliably as a fear gauge, high levels of VIX are coincident 

with high degrees of market turmoil. (Whaley, 2000) Empirical evidence of 

relationship between VIX and financial news could be useful for describing the 

strength of message spreading by news media, and how much impact has been made 

on investors by language spoken by financial news. Comparing to prior researches, 

we believe this study contributes evidence with a different perspective to explain the 

media effect on investors in Taiwan. 
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Consequently, this study analyzes the financial news articles released by China 

Times and Commercial Times in Taiwan during Dec. 2006 to Dec. 2014. Examine the 

importance of media news, word usage and tone of news article by media, to see 

whether there is the effect on investor sentiment in Taiwan. 
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1.2  RESEARCH ISSUE 

According to the research purpose and motivation mentioned in section 1, this 

study examines the relations of financial news and TWVIX, which represents investor 

sentiment in Taiwan. To investigate the issue in detailed, there are four issues being 

discussed and tested separately in this study. The research issues are described as 

follows: 

1. How does the number of news releases affect TWVIX? 

2. How does the length of news article impact on TWVIX? 

3. Could the word usage of news media generate any effect on TWVIX?  

4. Does tone of financial news influence TWVIX? 
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1.3  RESEARCH PROCESS 

In the following sections, this study reviews the prior literature in Section 2. 

Section 3 derives the research method and design of research. The results of tests are 

reported in Section 4. Finally, this study discusses the conclusion in Section 5. 

The research process is presented as follows: 

 

 

 

 

 

 

 

 

 

Figure 1-1 Research Process 

In introduction, this study describes the research purpose and motivation 

explaining the background of VIX, and how it plays an important role as an investor 

sentiment measurement. The importance of media effect is discussed in introduction, 

too. In literature review, this study reviews prior researches in three different subjects, 

because the main issue of this study includes the VIX, effects of press media and the 

text analysis approach. This study also summarizes some key prior researches to show 

Introduction 

Literature Review 

Research Method and Design 

Empirical Results 

Conclusion and Discussion 
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their description in brief. At the next part, this study presents the method and design 

of the research. The hypothesis development, process of data collection, detailed 

explanation of text analysis and the regression models of this study is described at 

Section 3. The results of this research are presented at Section 4 including the 

descriptive statistics of all variables in this study, the Pearson correlation analysis, and 

regression analysis of three equations of this research. Finally the conclusion and 

contribution of this study is demonstrated in Section 5. Also the limitation and future 

research work is discussed at this part. 
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2. LITERERTURE REVIEW 

2.1  VOLATILITY INDEX 

Since CBOE introduced the VIX in 1993, there have been many studies 

discussing the Index. But there are large proportions of researches that study about the 

statistical properties of index, forecasting power of the implied volatility of market or 

other financial issues, such as investment strategy, speculating stock price movements, 

hedges, and so forth. 

Besides these issues, this study takes a different viewpoint of VIX. Since VIX has 

been called a fear index, when it is a proxy of investors’ sentiment, this study 

concerned that what will cause VIX to change? 

So in this section, the paper takes a look back on those empirical researches 

which are trying to examine the relation between VIX and any other phenomenon or 

macroeconomic figures. 

Fleming et al. (1995) investigate the relationship between VIX changes and S&P 

100 index returns. VIX at that time was constructed following the S&P 100 option 

prices. The study finds that the volatility index also exhibits a strong temporal 

relationship with stock market returns. (Fleming et al., 1995) There is a large negative 

contemporaneous correlation existing between VIX changes and S&P 100 index 

returns. That explains an inverse relationship between expected volatility and stock 

market prices. Furthermore, the relationship shows significant asymmetry. Negative 

stock market moves are accompanied by larger absolute changes in expected volatility 

than are positive market moves. (Fleming et al., 1995) 

Copeland and Copeland (1999) use changes in VIX as a market timing signal, to 

see if there is empirical evidence between market timing (VIX) and stock portfolios. 

They find that when volatility increases, value and large-cap portfolios outperform 

their opposites, and when volatility decreases, growth and small-cap portfolios 
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outperform. That means VIX are correlated with following return differences between 

style and size portfolios. (Copeland and Copeland, 1999) This finding would suggest 

an asset allocation strategy by the observing the VIX change. 

Traub et al. (2000) examine the relation between VIX and investor’s asset 

allocation. They indicate that when implied volatilities of eight S&P 100 index 

options (VIX) is high; investor anticipates a high risk which has an effect on their 

future returns. The paper has presented evidence that stocks will perform best relative 

to bonds when investors fear upcoming volatility. This fear results in higher risk 

premiums to those who hold stocks as opposed to bonds. This thesis seems to apply 

well to markets outside the U.S. also, and thus is useful for evaluating global stocks 

versus bonds. (Traub et al., 2000) 

Simon and Wiggins (2001) test several popular indices used to measure 

market-based sentiment on financial markets, to see their predict power for 

subsequent returns on the Standard & Poor’s (S&P) 500 futures contract. This study 

finds that The VIX, the put–call ratio, and the trade index are useful contrarian 

indicators. When there is extreme fear in the stock market, it is good opportunities for 

investors to buy. 

Baba and Sakurai (2011) investigates how macroeconomic variables affect the 

regime switch in VIX index during the 1990 to 2010 period using a regime-switching 

approach. The paper find three distinct regimes (tranquil、turmoil、crisis) in VIX index. 

Their model adopts the macroeconomic indices including Consumer Price Index, 

Producer Price Index of finished goods, Manufacturing Capacity Utilization, 

Industrial Production, the Federal Funds rate, the difference between 5-year US 

government yields over 3-month Treasury bill rate and the difference between 10-year 

US government yields over 3-month Treasury bill rate. They find that the 

regime-switching probability from the tranquil regime to the turmoil regime is 
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significantly influenced by lower term spreads. (Baba and Sakurai, 2011) 

Jubinski, D., & Lipton, A. F. (2013) test how commodities futures returns could 

be affected by the VIX index over the 1990 to 2010 period. Their research finds that 

gold and silver futures returns have a positive relationship with implied volatility, as 

well as oil has a negative relationship. This means VIX also has the power on 

affecting the commodities markets. 

Goodell and Vähämaa (2013) examine the relation between political events and 

financial market. They focus on the effects of political uncertainty and the political 

process on implied stock market volatility during US presidential election cycle. 

Changes in inflation, employment and consumer confidence also are included in the 

research model, because implied volatility is likely to be affected by market sentiment 

and these macroeconomic variables. Their empirical findings indicate that political 

uncertainty around US presidential elections affects stock market volatility. (Goodell 

and Vähämaa, 2013) 

There is another confirmation of evidence that there is a negative relationship 

between the VIX index and the S&P 500 index return. And there is a positive 

contemporaneous link with the volume of the S&P 500 index. Fernandes et al. (2014) 

prove the relation between VIX and S&P 500 stock market. 

 

2.2  PUBLIC INFORMATION, PRESS MEDIA and MARKET BEHAVIOR 

There are many recent studies have provided the relation between public 

information, press media and financial market. While many of these papers study the 

effect of firm-specific news, others explore a theoretically appealing idea that 

financial markets react to macroeconomic news. (Birz and Lott, 2011) In this section, 

this study reviews some studies related to this subject. 

An early study that researches the impact of public information or news 
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announcements on financial markets is by Ederinton and Lee (1993). They examine 

whether the scheduled macroeconomics news announcements can cause any effect on 

interest rate and foreign exchange future markets. They adopt nineteen monthly 

announcements as the sources of macroeconomic news release, examining specific 

topics which report numerous indices about macroeconomics such as the Consumer 

Price Index and the Producer Price Index. The study observes intraday and 

day-of-the-week volatility patterns in interest rate and exchange rate futures market.  

The study exactly capture the announcing time of news release to analyze the effect of 

information announcements on market volatility. Their empirical result shows that the 

timing of major macroeconomic announcements actually does the effect upon 

intraday and day-of-the-week volatility in both markets. Furthermore, the research 

finds that most of the price change occurs within one minute, volatility remains 

considerably higher than normal for another fifteen minutes or so and slightly higher 

for several hours. (Ederinton and Lee, 1993) This study may focus on the accurate 

timing of news release to analyze the effect of news announcements. Their result 

indeed interprets that there are several important effects of macroeconomics news 

announcements on financial market. 

Mitchell and Mulherin (1994) study the relation between news reports and market 

activity. Two issue of market activity is discussed. One is the trading volume. The 

other is securities price movements, which measures the value of market returns and 

firm-specific returns. The research uses the numbers of announcements released daily 

by Dow Jones & Company to proxy the information available on market. Besides the 

number of news, the study also adopts the size of New York Times headlines and a 

dummy variable for days having at least one of 17 major macroeconomic 

announcements as proxies of news importance. The paper studies the information 

announced on each day of a week, to see the effect on market activity separately. 
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Their result suggests that there is a robust relation between number of news and 

market activity. But when seeing importance of news, only days having large New 

York Times headlines have more market returns. The macroeconomic announcements 

seem not to matter the trading volume and returns. 

Nofsinger (2001) examine the relation between investors’ behavior and public 

information. This study widely investigates both institutional and individual investors 

and both firm-specific news and macroeconomic news. The news articles are 

categorized into 4 topics and examined if there are any relations to abnormal trading, 

which used to measure the investors’ reaction. Besides the categories of news, another 

research issue about good/bad news and abnormal trading. But the way to distinguish 

the good news and bad news is not by the content of articles; they determine it by 

calculating a market adjusted return for three days around the news day. This method 

to determine the good or bad of news is different from our study. There are many 

important findings in this study. When talking about the firm-specific news, trading is 

motivated around news releases especially in earnings and dividend topics. Individual 

investor is affected by the visibility of the news. Good news motivates buying and 

selling trades. On the institutional investors’ side, the trading behavior is not affected 

by the length of the news article, but both good news and bad news induce buying and 

selling behaviors. For the macroeconomic announcement part, they find that both 

good and bad news induce trading by both types of investors. 

Antweiler and Frank (2004) study the effect of messages posted online to find 

any possibility of prediction of market volatility. The internet content may be distinct 

from the press media. There are many obviously different nature compare to 

traditional news content. But the messages on the internet could be major sources for 

people to get information about stock markets. So this topic is also talking about the 

relation of public information and investors’ behavior. The research finds that 
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message posting does help to predict market volatility and both the level of message 

posting and disagreement among the messages helps to predict subsequent trading 

volume that greater disagreement on one day predicts fewer trades on the next day, 

not more trades. (Antweiler and Frank, 2004) Their finding explains the relationship 

between Internet messages and stock market activity. 

Tetlock (2007) took an insight of pessimistic press media, trying to find out the 

relationship between financial news and daily stock market activity. The financial 

news he gathered is from Wall Street Journals “Abreast of the Market” column, and 

the time period is over the 16-year period 1984–1999. He uses General Inquirer (GI) 

program to build pessimism media factor using factor analysis on the GI categories to 

correspond the negative investor sentiment. His research focuses on the pessimistic 

news, negative and weak words. There are three main findings in his study. First, he 

finds that high levels of media pessimism robustly predict downward pressure on 

market prices. Second, unusually high or low values of media pessimism forecast high 

market trading volume. Third, low market returns lead to high media pessimism. 

These findings suggest that measures of media content serve as a proxy for investor 

sentiment or non-informational trading (Tetlock, 2007). These finding gives us a clue 

that a relationship exists between negative news content and stock market activity. 

Fang and Peress (2009) study the cross-sectional relation between media 

coverage and expected stock returns. The mass media related issue also discussed the 

influence of media news over stock markets and investigates media-coverage effect. 

They use the number of newspaper articles about a stock to proxy for the stock’s 

overall media exposure. They test the companies listed on the NYSE and 500 

randomly selected companies listed on the NASDAQ between January 1, 1993 and 

December 31, 2002. The news data of those companies is from New York Times 

(NYT), USA Today (USAT), Wall Street Journal (WSJ), and Washington Post (WP). 
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They find that stocks with no media coverage has significant return premium. The 

result also represents a stable cross-sectional return differential among high-coverage 

stocks and low-coverage stocks, showing that media’s effect could actually mitigate 

information problems about the company. 

Another research that looks into the effect of news coverage is by Birz and Lott 

(2011). They measure the macroeconomic news for the period between 1991 and 

2004 to find out the effect on stock returns. The news is covered four macroeconomic 

topics: GDP, unemployment, retail sales and durable goods to analyze the effect 

separately. The study finds that the news about GDP growth and unemployment 

significantly affects S&P 500 returns, but the correlation of durable goods and retail 

sales are statistically insignificant. Not similar to the researches that study the 

firm-specific news, Birz and Lott (2011) are aiming at the news headlines that report 

economic statistical releases and macroeconomic announcements. It is closer to our 

paper comparing with firm-specific studies. 

Chen et al. (2011) believes that financial news may also contain value-relevant 

information and affect investors' reaction to earnings announcements. The most 

commonly used measure of investors' reaction to accounting numbers of financial 

statements announced by companies is Earnings Response Coefficient (ERC). They 

take the measure to be as the estimation of investor’s reaction on the market. But the 

study doesn’t aim at the news textual content. So this study doesn’t talk about the 

opinion or sentiment in the news. Instead, they quantify news coverage about S&P 

500 companies in the WSJ from August 1999 to February 2007. That means what they 

mainly discuss is would the frequency of being reported on media the investors' 

reaction to earnings announcements. Their empirical results show that news coverage 

has a significantly negative effect on the ERC. Higher news coverage decreases the 

information content of earnings and reduces market responses to unexpected earnings. 
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The study highlights the importance of financial news in conveying value-related 

information to the markets. (Chen et al., 2011) This result informs that investors’ 

reaction could be affected by news coverage; points out the importance of the role of 

press media in stock markets. 

LaakkOnen and Lanne (2013) take another different view into news. They focus 

on the macroeconomic news to see whether accuracy of news could have impact on 

foreign exchange market. This study cares more about the quality of news. The news 

data is from announcements of 20 different US macroeconomic indicators. They 

develop three different ways to measure the accuracy of news announcements and to 

see the effect on the volatility of the euro against United States dollar (EUR/USD) 

exchange rate returns. Their result indicates that the precision of news announcement 

has the impact on volatility. Their finding suggests that more precise news 

announcements increase exchange rate volatility significantly more than imprecise 

announcements, and the announcements of high-precision indicators increase 

volatility significantly more than those of low-precision indicators. (LaakkOnen and 

Lanne, 2013) 

Those studies lead to a similar assumption for this study. That is, public 

information, no matter the type, could have impact on investor’s on markets. These 

important research finds inform us that financial news may have significant impact on 

investor’s behavior and sentiment, which this study cares primarily. 

 

2.3  TEXTUAL DATA AND CONTENT ANAYLSIS  

Many studies are interested in textual data. In the business and economic field, 

textual data would not be just only financial news. There are many other types of text 

documents had been used or published in commercial activities. While this research 

chooses financial news as test subject, many prior studies choose these documents as 
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their research target, such as disclosures in financial statement, management 

discussion and analysis, and other fillings used by companies or regulators.  

The purpose of text analysis may be very alike. What they try to do is to capture 

the character from textual (unstructured) data, and extract the nature, which precisely 

represents the article itself. But the approaches used to transfer the textual data into 

numeric form to be applicable to analyze are variant.  

Some researches analyze textual content by adopting the approach called text 

mining supported by computational system. The technique may focus on the purpose 

of develop decision support systems, not just only to analysis textual data. This 

technique usually comes with feature extraction method and several machining 

learning algorithms. For example, a research about analysis of financial articles 

content is by Antweiler and Frank (2004). Their study sample contains more than 1.5 

million text messages. So they employ Naive Bayes Classification to analyze the 

textual content of Internet message boards which talks about the stock market. They 

adopt two classic methods from computational linguistics including Native Bayes and 

Support Vector Machine to classify the messages bullish, bearish, or neither. The 

study chooses 45 companies in the Dow Jones Industrial Average and the Dow Jones 

Internet Index as object. The text content is obtained from Yahoo! Finance (YF) and 

Raging Bull (RB) message boards. Being distinct from the traditional form of press 

media, information of the internet contains some special characteristic. First of all, the 

quantity and the frequency could be a great number. Secondly, many of them could be 

considered to be noises, rather than valuable information on investment strategy. So 

their study is try to find whether online messages help predict market volatility by 

employing the computational linguistics. 

Chan and Franklin (2011) propose a novel text-based decision support system 

(DSS) that (i) extracts event sequences from shallow text patterns, and (ii) predicts the 
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likelihood of the occurrence of events using a classifier-based inference engine. (Chan 

and Franklin, 2011) Groth and Muntermann (2011) also use text mining approach to 

analyze financial risk. Their effort proves that there is also valuable information in 

textual data for financial risk management. Another application of text mining 

technique is by Hagenau et al. (2013). They try to predict the stock price based on 

financial news through their enhanced text mining approach.  

Schumaker et al. (2012) use Arizona Financial Text (AZFinText) system to 

examine whether financial news articles can be used to predict the movements of 

stock price. Under their forecasting model, they find that negative news is best able 

for predicting the stock price direction and trading returns. Another research which 

mentions sentiment analysis is the study of Geva and Zahavi (2014). The methods to 

analyze the text include assigning sentiment scores to news. They concern that 

positive or negative news influences on stock returns. Their text mining model 

proposes a stock investment recommendation system. They discover that integrating 

market data with textual data can help improve the quality of stock decisions made by 

the system.  

Besides the text mining approach, many studies make use of their own specific 

method to analyze textual data.  

Tetlock (2007) uses General Inquirer (GI) program to produce a measure of 

media pessimism to analyze the content of WSJ column. He builds media factors 

constructed using factor analysis on the GI categories. The categories are from the 

Harvard psychosocial dictionary. The media factor is strongly related to pessimistic 

words in the newspaper column. 

The text analysis methodology which Carretta et al. (2010) use is counting the 

number of words in each news item that falls within the four categories of the Harvard 

IV Psycho Social Dictionary: positive, negative, strong, and weak. The positive or 
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negative sense of the news is determined by: (P − N)/ (P + N), where N and P are, 

respectively, the number of positive and negative words in news, according to the 

classification provided by the Harvard IV Psycho Social Dictionary. The value 

obtained is between −1 (completely negative news) and 1 (completely positive news). 

The scales (from −1 to 1) allow them to express the degree with which news is 

positive or negative and the strength of the tone of communication of news. (Carretta 

et al., 2010) 

Davis et al. (2012) investigate whether earnings press releases announced by 

companies are associated with companies’ future performance. They employ 

DICTION, a computerized textual-analysis program to count the words characterized 

by linguistic theory as optimistic and pessimistic. The ways to measure the language 

of company manager include using the word lists to count both optimism-increasing 

words and optimism-decreasing words in the full text of each earnings press release, 

and constructing their language measure, NETOPT, by calculating the difference 

between the percentage of optimistic words and the percentage of pessimistic words. 

(Davis et al. 2012) 

A paper looks into the financial news during the recessions. Garcia (2013) finds 

the predictability of stock returns by using the news content in recessions. The news 

had been researched covers a long period from the New York Times over the 1905 to 

2005. He investigates whether there is a link between news and Dow Jones Industrial 

Average (DJIA) returns. The approach he applies to analyze the text content is 

counting the number of positive and negative words using the established word 

dictionaries. Then he aggregate the media content measures to create a time series that 

matches the Dow Jones index return data. (Garcia, 2013) His finding concludes that 

news content which is a proxy for sentiment helps predict stock returns especially 

during recession times.  
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Huang et al., (2013) investigate firms’ earning press releases. They analyze how 

managers use tone in the earning press as such a channel to convey more information 

in addition to accounting numbers in financial statements. The way to measure tone 

management is similar to some prior researches, where a variable TONE = (#positive 

words - #negative words)/total non-numerical words. 

Huang et al. (2014) examine the information provided in analyst reports to find 

out if there is relation to investors’ reaction. Their text analysis approach consists of 

Native Bayes Classification to categorize text documents, and measuring opinions of 

reports by numbers yielded by Native Bayes learning process. They calculate the 

percentage of positive (negative) sentences in a report in order to capture the opinion 

of reports. We refer to this research design of opinion measurement, but we use the 

number of words instead of sentences. Their result finds that text information also has 

the value in convey messages to investors. This study gathers these text analysis 

approaches from these papers, then combine and modify them into the text analysis 

method design. 

The following table summarizes some key literatures that contribute concepts of 

the issue to this study and shows what variable are adopted from the literature. 
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Table 2-1 Summary of Key Prior Literatures 

Author Description Adopted 

Variable 

Fleming et 

al. (1995) 

They find a strong negative correlation between VIX 

change and S&P 100 index returns. Negative stock 

market moves are accompanied by larger absolute 

changes in expected volatility than are positive market 

moves. (Fleming et al., 1995) 

VIX and Stock 

index 

Simon and 

Wiggins 

(2001) 

They suggest that VIX are useful contrarian indicators 

are contrarian indicators, consistent with the view that 

periods of extreme fear in the stock market have 

provided excellent buying opportunities. (Simon and 

Wiggins, 2001) 

VIX  

Baba and 

Sakurai 

(2011) 

The paper find three distinct regimes (tranquil、

turmoil、crisis) in VIX index and they adopts the 

macroeconomic indices in their model. 

VIX and 

Industrial 

Production 

Index 

Goodell 

and 

Vähämaa 

(2013) 

They examine the effects of political uncertainty and 

the political process on implied stock market volatility 

during US presidential election cycle. Some 

macroeconomic indices also are included in the 

research model. Their empirical findings indicate that 

political uncertainty around US presidential elections 

affects stock market volatility. 

VIX, the 

inflation rate, 

Consumer 

Confidence 

Index and 

unemployment 

rate 

Fernandes 

et al. 

(2014) 

It shows evidence that there is a negative relationship 

between the VIX index and the S&P 500 index return. 

And there is a positive contemporaneous link with the 

volume of the S&P 500 index 

VIX, Stock 

index, and 

Stock trading 

volume 

Mitchell 

and 

Mulherin 

(1994) 

The research uses the numbers of announcements 

released daily by Dow Jones & Company to proxy the 

information available on market. Their result suggests 

that there is a robust relation between number of news 

and market activity. 

The number of 

news released 

Nofsinger 

(2001) 

This study widely investigates both institutional and 

individual investors and both firm-specific news and 

macroeconomic news. One of the findings is that 

individual investor is affected by the visibility of the 

The length of 

news reported 
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news. 

Fang and 

Peress 

(2009) 

They study the cross-sectional relation between media 

coverage and expected stock returns. They use the 

number of newspaper articles about a stock to proxy 

for the stock’s overall media exposure. They find that 

stocks with no media coverage has significant return 

premium. 

The number of 

news released 

Birz and 

Lott 

(2011) 

They measure the macroeconomic news for the period 

between 1991 and 2004 to find out the effect on stock 

returns. Their result shows that news about GDP 

growth and unemployment significantly affects stock 

returns. 

The number of 

news released 

Tetlock 

(2007) 

He focuses on the pessimistic news, negative and weak 

words using GI program to build pessimism media 

factor. He finds that high levels of media pessimism 

robustly predict downward pressure on market prices 

The word 

usage of news 

Schumaker 

et al. 

(2012) 

They use AZFinText system to examine whether 

financial news articles can be used to predict the 

movements of stock price. They find that negative 

news is best able for predicting the stock price 

direction and trading returns. 

The word 

usage of news 

Davis et 

al. (2012) 

The study measures the tone, which they name it net 

optimistic language in earnings press released by 

company. They find a significant market response to 

unexpected net optimistic language. 

The tone of 

news 

Garcia 

(2013) 

The paper counts the number of positive and negative 

words in financial news columns and finds the 

predictability of stock returns during recessions 

proving that the term frequency of positive and 

negative words in articles has a connection to financial 

market. 

The word 

usage of news 

Huang et 

al. (2014) 

They examine the information provided in analyst 

reports by Native Bayes learning process to find out if 

there is relation to investors’ reaction. They calculate 

the percentage of positive (negative) sentences in a 

report in order to capture the opinion of reports.  The 

finding suggests that text information also has the 

value in convey messages to investors. 

The tone of 

news 
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3. RESEARCH METHOD AND DESIGN 

3.1  HYPOTHESIS DEVELOPMENT 

In this section, this study presents the development of hypotheses of this study.  

 

3.1.1 The Relation between TWVIX and Number of News Releases 

At first, this study tries to examine the characteristics of media news to see if it 

has any impact on investors. Before looking into the content of news, the study 

defines the importance as the magnitude of news coverage, and the length of news 

articles. 

This idea foundation comes to several prior studies. Many researches discussed 

about media effect to see media poses what impact on financial market. Mitchell and 

Mulherin (1994) use the numbers of announcements released daily by Dow Jones & 

Company to proxy the information available on market. The volume of news released 

by media surely has the relation to market activity. This study gives us a hint to notice 

the effect of news volume on financial market.  

Also some papers mention the news coverage, which means the extent of being 

reported by media. Fang and Peress (2009) indicate that there is different 

cross-sectional stock returns premium due to different level of news coverage, 

showing that media’s effect could actually mitigate information problems about the 

company. In their study, they use the number of newspaper articles about a stock to 

proxy for the stock’s overall media exposure. The study of Birz and Lott (2011) 

concerns the number of news article, they collect the number of news and classify into 

several categories by topic and opinion and process it into an index by their 

methodology. The result shows that news about GDP growth and unemployment 

significantly affects stock returns. 

From those literatures, this study assumes that as the importance of news 
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(numbers of news releases) increased, people get more attentions to the news, and 

their sentiment would be influenced causing more trading activities and more 

volatility on market that results in a greater value of TWVIX. 

Therefore, the hypothesis about the number of news is described as follows: 

H1: When it appears more news articles, the TWVIX increases. 
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3.1.2 The Relation between TWVIX and Length of a News Article 

On the other hand, the news length, which this study concerns, is referred to 

Nofsinger (2001), who describes the length of news as news visibility. The visibility 

of the article could matter to those invest in agency relationships with clients if higher 

visibility news release provide evidence of “prudence” by the fiduciary. Additionally, 

longer articles may convey more information or may seem to be more important.  

(Nofsinger, 2001) His study shows the length of news is also an attribute to motivate 

trading of individual investor. 

This study assumes that news could cover more important information when it 

contains longer content. A longer news article may influence investor sentiment more 

easily and result in a greater value of TWVIX. 

H2: When news article is longer, the TWVIX increases. 
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3.1.3 The Relation between TWVIX and Word Usage in Financial News Media  

The content of news media is discussed in some studies. Tetlock (2007) focuses 

on the pessimistic news, negative and weak words. The research shows that high 

levels of media pessimism can forecast downward pressure on market prices. 

Unusually high or low values of media pessimism forecast high market trading 

volume. And low market returns lead to high media pessimism. The findings are all 

about the effect of negative news. So the negative terms used in news have some 

several negative impacts on investors. 

Hagenau et al. (2013), Schumaker et al. (2012) and Geva and Zahavi (2014) use 

text mining approach by computational system to analyze the textual content to 

predict stock returns or support decision making. Their successful results all 

contribute to prove the usefulness of textual contents for forecasting market. Garcia 

(2013) counts the number of positive and negative words in financial news columns 

and finds the predictability of stock returns. In other words, the term frequency of 

positive and negative words in articles has a connection to financial market.  

To assume the effect of positive and negative words intuitively, this research 

speculates that positive words would comfort investor sentiment, otherwise negative 

words stir up investor sentiment making people sense more fear. In sum, the study 

develops the hypothesis of word usage, which is estimated by term frequency to 

discuss the effects of content of financial news: 

H3.a: When there are more positive words used in financial news, the 

TWVIX decreases. 

H3.b: When there are more negative words used in financial news, the 

TWVIX increases. 
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3.1.4 The Relation between TWVIX and Tone of Financial News 

The question discussed in this part is a bit different from the previous hypothesis. 

This section focuses on the tone, which is also described as opinion of financial news 

to see its impact on investor sentiment.  

According to the finding of Carretta et al. (2011), tone of news related to 

profitable firms motivates investors to buy their stock causing a positive influence on 

cumulative abnormal return.  

Davis et al. (2012) measures the tone, which they name it net optimistic language 

in earnings press released by company. They find it can be used to predict company’s 

future performance by noticing the net optimistic language of earnings press. Manager 

can use language selection to disclosure some messages to their investors. They also 

find a significant market response to unexpected net optimistic language. That means 

the level between optimism and pessimism of content could be a signal for investors 

and actually affect their trading behavior.  

Moreover, investors react to the favorable (unfavorable) quantitative summary 

measures more strongly when the textual opinion is more positive (negative), 

indicating that text is also useful in helping investors interprets quantitative signals. 

(Huang et al., 2014) 

In light of these findings of the prior studies, this study develops the hypothesis 

about the tone of text and investors.  

While these papers studies firm-specific articles, this study believe that news 

about the whole financial market causes the effect on readers equally to firm news. 

For example, negative tone in news about a company and about an entire market may 

poses same effect that investor become fearful after receive such content.  

The third hypothesis is shown as follows: 

H4: The more optimistic the news article, the lower TWVIX becomes. 
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3.2  DATA COLLECTION 

Some statistic variables in this study including TWVIX, Inflation rate, Consumer 

Confident Index, Industrial Production Index and Unemployment rate are from 

Taiwan Economic Journal (TEJ). TAIEX and Taiwan Stock Monthly Trading Value 

are obtained from Taiwan Stock Exchange Corporation (TWSE). 

Variables about the features of financial news are constructed through the text 

analysis approach. The textual test data are financial news articles retrieved from 

Knowledge Management Winner (KMW), which provided by Infotimes owned by 

China Times Group. KMW serves as a data base for publications of China Times 

Group.  

There are hundreds pieces of news published in a day in KMW data base. By an 

overall inspection manually preliminary, this research finds that many of them are 

irrelevant to financial issues or contain useless content such as advertisements. For 

this reason, this study set up some financial related key words to filter the news. This 

process could make sure the articles used to analyze are more focusing on financial, 

economic or political issues which investor actually interests in. The detailed key 

words setting and searching steps are shown by the following figure: 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

33 
 

 

 

Figure 2-1 Financial news collection 

At the first step, this research divide searching period into four sections by the 

TWVIX. The research period is following some reasons. First, TWIFEX started to 

calculate and announce TWVIX on December 1st 2006, and the first available data is 

from then. Another reason is that this study investigates investor sentiment and 

financial news, which there is no prior study of similar design to be compared or 

study further. So this study considers that all the date of available data should be 

included in. Furthermore, this research is started at 2015, so the last date of data is cut 

off on 2014 year-end. As a result, the sample date is set from December 2006 to 

December 2014, which also is the period for news searching. This study set up 5 

sections to describe the degree of TWVIX index. The date whose TWVIX is above 40 

is sorted to section 1 representing the high level of fear. The rest of sections setting 

and summaries are shown as the following table:  

  

1. Searching Period Determination 

2. Preliminary News Reading 

4. Financial News Search 

3. Key Words Selection 
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Table 3-1 Sections of TWVIX 

Section TWVIX Index Numbers of Days 

Days Proportion 

1 40 ≦ TWVIX 96 4.78 % 

2 30 ≦ TWVIX < 40 305 15.17% 

3 20 ≦ TWVIX < 30 504 25.07 % 

4 15 ≦ TWVIX < 20 632 31.44 % 

5 TWVIX < 15 473 23.53 % 

Total - 2,010 100 % 

Then the study lists out the months of whole period, and count the number of 

days belonging to each TWVIX section summarizing month by month. Next this 

study identifies the representative TWVIX section of each month by using the 

maximum count of number of days, except for the section 1. Because TWVIX which 

is above 40 isn’t very often, to avoid the zero capture of section 1, and to consider the 

importance of high TWVIX, this study decide to sort the month into section 1 once 

there is one or more day’s TWVIX belongs to section 1. The reason why this study 

separates the whole periods into different sections is that it believes the different value 

of TWVIX implies different degree if investors’ fear. Those news articles been 

reported in the specific section of TWVIX may contains similar feature or sentiment. 

So this study decides to set up different groups of words to search their matched 

period of sections. 

At the step 2, after identifying the representative section of each month, this study 

select one piece of news randomly of every month as a sample and do the preliminary 

reading to pick up financial related words for financial news searching. 

The words we pick up from news are related to financial, economic events, or 

material public issue. This study believes the third step would help us filter out the 

useless news such as entertainment news, sports and other non-financial reports. 

Additionally, words could make the test data more focusing on financial topics, and 
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represent the features of that news of the month. The process of words selection is 

done by researchers through a joint inspection. Because researchers have been doing 

the financial news reading work under a research project for a year, and they 

developed a standard process of picking, removing words and validation. The 

researchers are experienced in analyzing financial news and the key word selection 

process is also done under supervision of the instructor. As a result, this study believes 

that these efforts help mitigate the subjective bias of words selection. 

Next, the study matches those words of every month to their representative 

section of TWVIX. The words of same section are used to search through those dates 

of that section. 

The key word selection and searching period are shown in APPENDIX 1. The 

tables show the monthly period with its matched searching words and presentative 

section. Notice that those words are used to search through the dates of that section, 

not the entire months. 

The last step of financial news collection is to carry out the news searching by 

using the word we set and targeting the specific period. 

 

Table 3-2 News Searching Result 

Section 

Numbers of words been 

Selected 

News Collected 
Numbers of Days of No 

Search Result Counts proportion 

1 22 1,139 2.81 % 7 

2 18 2,863 7.06 % 8 

3 48 11,929 29.40 % 25 

4 76 17,171 42.32 % 5 

5 46 7,475 18.41 % 7 

Total 210 40,577 100 % 52 

There is some more information mentioned from the above table. First is that 
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Section 4 is matched with the most number of words. Obviously, with more words 

been used, there would be more numbers of news result been searched out. Secondly, 

there are 52 days with no search result by the words. That means there will be 52 

missing values in the observations, because we could not obtain the scores we need in 

the model. 

TWIFEX started to calculate and announce TWVIX on December 1
st
 2006. So 

the sample date is set from December 2006 to December 2014. The period for news 

searching also is from December 2006 to December 2014, which matches the 

researching period. There are total 40,577 search results under the financial related 

keywords. The entire research period is around 8 years, which contains 2,010 

observations. There are 52 observations that contain missing value, so there are 1,958 

observations remaining after removing the missing values. 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

37 
 

3.3  TEXT ANALYSIS APPROACHES ON FINANCIAL NEWS 

For the further steps of research, Gathering information from financial news is an 

important part because text is unstructured data. In other words, this study needs to 

extract the features and calculate the scores from the news articles we searched 

because this study tries to find out that if terms used in news content will affect 

investor sentiment. This section will introduce how this study gets this data and 

process it into numerical form, which is applicable for research model. 

The method this study adopts to examine the information from news is divided 

into two steps. First, this study constructs a dictionary with words list. And then we 

count the number of words, which is identified in the dictionary from the news we 

searched by a computer program. The dictionary approach is referred to Carretta et al. 

(2011), Davis et al. (2012) and Garcia (2013). Their studies all adopt a dictionary as a 

base, which storing meaningful words. The design of dictionaries is diversified. The 

category of word list can be sorted by subjects or by sentiment depending on the 

purpose of study. This research builds up a dictionary to analyze the financial news. 

This study designs the dictionary to be simplicity. There are only two categories in it: 

positive words and negative words.  

In this research, the study is interested in these two aspects of sentiment, to 

analyze the positive effect of positive words and negative effect of negative words as 

well. Could it be useful for the amount of positive words used to made readers 

become optimistic about the financial environment or their assets on hand? Does it 

have any possibility for the amount of negative words used to make people feel 

anxious? These two directions of sentiment of words are mainly concerned in this 

research, so this study builds the dictionary with positive and negative words, which 

is suitable to describe the financial market situation and investor sentiment. 

Another point in the dictionary is the language. Because the test objects are the 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

38 
 

financial news published by Taiwan press media, the news are all written in Mandarin 

Chinese. By the experience of reading massive amount of financial news, and 

knowledge to financial market, the selection of words is through a careful process and 

validated by a joint inspection of researchers. As mentioned in section 3.2, researchers 

develop a standard process of word selecting and the process is under supervision of 

the instructor to mitigate the subjective bias on word selection. This research ensures 

that the words follow the habit of Chinese language and are used commonly within 

people and media. Most of words included in the dictionary are adjective used to 

describe psychological conditions of investor (e.g., optimistic, sad and anxious). 

Another major proportion of words in the dictionary are adjectives and verbs which 

are used to describe financial market movements or situations (e.g., rise, drop and 

shock). Notice that sample words, which are mentioned above is just to show. The 

actual words are Chinese terms. In order to make sure this dictionary is complete; the 

dictionary includes as many words as possible. The quantity of positive words and 

negative words are 349 and 376 respectively. The detailed information about the 

dictionary is demonstrated in appendix 2. 

After constructed the word lists of the dictionary, the following step is design an 

approach the measure the tone of news articles. The way to estimate usages of 

positive and negative words in simply adopt the method called term frequency. This 

study counts the number of positive words and negative words in every piece of news 

we searched respectively. At the tone analysis part, this research is referred to the 

research of Carretta et al. (2011), Davis et al. (2012) and Huang et al. (2013). They 

employ a formula to capture the level of opinion in textual content.  The steps are 

similar in those studies. This study counts the number of positive and negative words 

in every single piece of news and then calculates the difference between the sum of 

positive and negative words to represent the level of tone, which is displayed as 
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follows: 

𝑇𝑂𝑁𝐸 =
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 − 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠

𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 + 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠
 

This formula yields a value falls between 1 and -1. When number of positive 

words is greater in the calculation, the output is closer to 1. Otherwise the greater 

amount of negative words makes the output closer to -1. If there are many word 

counts in both categories, the value will get closer to 0, which means the tone of this 

news combines both sentiments alleviating the strength of positive tone or negative 

tone, and the reader could receive a composite opinion. We can interpret that when 

output value is closer to 1, the news tone is more likely near optimism. So the scale 

between 1 and -1 is the value this study relying on to measure the tone of financial 

news.  

Carretta et al. (2011) mention that the value obtained is between −1 (completely 

negative news) and 1 (completely positive news). The scales (from −1 to 1) allow 

them to express the degree with which news is positive or negative and the strength of 

the tone of communication of news. (Carretta et al., 2011) They say that the value of 

-1 represents complete negative news and 1 is complete positive news on the contrary. 

Although this study employs the same method to measure tone, we doubt that the 

value of 1 really means complete positive news in the test data. In the verification by 

reading some news afterward, this study finds that in the test data. Most of the news 

with the value above 0, which means the positive words captured is more than the 

negative words. But some of them may be defined as neutral news and even negative 

news by manual reading. Somehow there is a less possibility of negative words 

captured in negative news comparing to the positive words in positive news overall. 

This study attributes this to the words selection in the dictionary. The paper speculates 

that the effect of tone measuring by both word categories is asymmetric. The reason 
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may be that the dictionary stores many negative terms in negative words list, but 

terms commonly used to describe a bad phenomenon by media are not as diversify as 

the words list. On the other hand, positive words are more likely to be captured by 

word list.  

As a result, we don’t define the value itself as a score to say it is complete 

positive (negative) news with a value of 1 (-1), or the value of 0 is completely a 

neutral opinion. But to see the analyzed data as a whole, we still believe the relative 

property of the scale can precisely measure the level of tone among those samples. 

With the greater number, the news conveys a more optimistic tone to readers. 

An additional consideration of the formula is that once there is no any word of 

the dictionary words list been captured from the news, the calculation comes to be 

zero divided. To avoid this problem, this study substitutes it with the value of 0 rather 

than removes this data, because this study believes that news with no words been 

found still contains valuable information for investors. It is just written with no 

sentimental terms making no clear effect of sentiment on readers. Previous part says 

the value of 0 perhaps is not an absolute neutral opinion, but this value is, at least, 

objectively closer to non-sentimental expression. 
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3.4  REGRESSION MODEL 

This study employs multiple regression analysis models to test the hypotheses 

respectively and estimated by ordinary least squares (OLS) to investigate the linear 

relationships between variables. 

In every equation, this study adopts TWVIX as the proxy for investor sentiment 

referred to prior studies
1
. The VIX, which is also called fear index, is a suitable gauge 

for measuring investor sentiment.  

The equation (1) tests the hypothesis 1 and 2 and to observe the effect of news 

number and news length on investor sentiment. By the studies of Birz and Lott (2011) 

and Nofsinger (2001), they suggest that the importance of news has the connection to 

market activity. This study divided the importance into two variables: number and 

length. So in the equation (1), we test if there is any association of these two variables 

on investor sentiment. 

To take an examination in content of financial news, this study sets up equation 

(2) and (3), respectively. Equation (2) deals with the analysis of words usage of 

positive and negative words in financial news, which links to the hypothesis 3.a and 

3.b to inspect the relationship with TWVIX. Equation (3) tests hypothesis 4 to find 

how tone of financial news motivates investor sentiment. 

All equations and the definitions of variables are listed as follows: 

𝑉𝐼𝑋𝑡 = 𝛽0 + 𝛽1𝑁𝐸𝑊𝑆𝑁𝑈𝑀𝑡 + 𝛽2𝑇𝐿𝐻𝐼𝑇𝑡 + 𝛽3𝑇𝑊𝑆𝑇𝑂𝐶𝐾𝑡

+ 𝛽4𝑆𝑇𝑂𝐶𝐾𝑇𝑅𝐴𝐷𝐸𝑡 + 𝛽5𝐼𝑁𝐹𝐿𝑡 + 𝛽6𝐶𝐶𝐼𝑡 + 𝛽7𝐼𝑃𝐼𝑡 + 𝛽8𝑈𝐸𝑀𝑃𝑡

+ 𝛽9𝑃𝑅𝐼𝑂𝑅_𝑉𝐼𝑋𝑡 + 𝜀𝑡 

                (1) 

 

𝑉𝐼𝑋𝑡 = 𝛽0+𝛽1𝑃𝑊𝑡 + 𝛽2𝑁𝑊𝑡 + 𝛽3𝑇𝑊𝑆𝑇𝑂𝐶𝐾𝑡 + 𝛽4𝑆𝑇𝑂𝐶𝐾𝑇𝑅𝐴𝐷𝐸𝑡 + 𝛽5𝐼𝑁𝐹𝐿𝑡

+ 𝛽6𝐶𝐶𝐼𝑡 + 𝛽7𝐼𝑃𝐼𝑡 + 𝛽8𝑈𝐸𝑀𝑃𝑡+𝛽9𝑃𝑅𝐼𝑂𝑅_𝑉𝐼𝑋𝑡 + 𝜀𝑡 

                (2) 

                                                      
1
 Simon and Wiggins (2001), Baba and Sakurai (2011), Whaley (2000) 
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𝑉𝐼𝑋𝑡 = 𝛽0 + 𝛽1𝑇𝑂𝑁𝐸𝑡 + 𝛽2𝑇𝑊𝑆𝑇𝑂𝐶𝐾𝑡 + 𝛽3𝑆𝑇𝑂𝐶𝐾𝑇𝑅𝐴𝐷𝐸𝑡 + 𝛽4𝐼𝑁𝐹𝐿𝑡

+ 𝛽5𝐶𝐶𝐼𝑡 + 𝛽6𝐼𝑃𝐼𝑡 + 𝛽7𝑈𝐸𝑀𝑃𝑡 + 𝛽9𝑃𝑅𝐼𝑂𝑅_𝑉𝐼𝑋𝑡 + 𝜀𝑡 

                (3) 

Where: 

VIX = the daily quote of TAIEX Options Volatility Index obtained from TEJ. 

NEWSNUM = the aggregated number of financial news collected by key 

words per day. 

TLHIT = the natural logarithm of the average number of characters per piece 

of news presented on a daily basis. 

PW = the total counts of positive words in financial news on each day. 

NW = the total counts of negative words in financial news on each day. 

TONE = tone of textual content, calculated as (#positive words - negative 

words) / (#positive words + negative words). 

TWSTOCK = the daily quote of TAIEX announced by TWSE 

STOCKTRADE = the natural logarithm of the daily trading value of all 

securities in Taiwan.  

INFL = the inflation rate in Taiwan calculated by Consumer Price Index. 

CCI = the monthly statistic of Consumer Confidence Index in Taiwan 

IPI = the general index of Industrial Production in Taiwan 

UEMP = the monthly statistic of total unemployment rate in Taiwan 

PRIOR_VIX= the average of TAIEX Options Volatility Index for the past 90 

days. 

More detailed definitions of all variables are presented in next part. 
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3.4.1 Dependent Variable  

The dependent variable of this study is VIX. This study adopts TAIEX Options 

Volatility Index as a proxy for a measurement of investor sentiment in Taiwan. To 

avoid confusing with VIX of CBOE, despite that this study names this variable as VIX, 

but this variable directs to TAIEX Options Volatility Index, which is mentioned as 

TWVIX in Section 1. While the index is announced on every minute during trading 

days, the research sample is daily observation in model. Thus this study adopts the 

daily quote at close.  

 

3.4.2 Independent Variable 

There are five main independent variables in this study. In Equation (1) are 

NEWSNUM and TLHIT. NEWSNUM is derived from the number of financial news 

collected by key words. Financial news articles are searched from the KMW, a data 

base for China Times Group. The number is counted on a daily basis. TLHIT is the 

natural logarithm of number of characters used per piece of financial news. It 

represents the length of the news. This study counts the characters of every single 

piece, sums up and divided by the quantity of news of a day to obtain the daily 

average value. These two variables represent the importance of financial news, and 

this study expects a positive relation with investor sentiment, and discusses the effect 

separately. 

In Equation (2), the independent variables are PW and NW, which represent the 

counts of positive words and negative words in financial news of a day to measure the 

words usage of media. This study predicts that with more positive words, the degree 

of Investor sentiment will decrease. Oppositely this study expects a positive 

association between negative words use and investor sentiment. 

Tone is the independent variable for Equation (3), constructed by the approach 
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following the prior text analysis studies
2
, which is calculated as: 

𝑇𝑂𝑁𝐸 =
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 − 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠

𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 + 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠
 

The value output by this calculation is based on single piece of financial news. In 

this model, the study obtains a daily average of this value of all news released on the 

same date to be an observation. The detailed explanation of this value has been 

discussed in 3.3. Because when TONE is greater, the opinion of news comes closer to 

optimism, this study expects a negative relationship with level of investor sentiment. 

 

3.4.3 Control Variable 

This study also includes some control variables in the regression models. This 

study discusses the investor sentiment, which is an issue on overall financial market in 

Taiwan. Thus, other variables which may affect investor sentiment are mostly 

statistics for stock market and macroeconomic indices to control for the effects of 

changes in macroeconomic developments 

First, the most being studied and proved item that has the relation with VIX or 

investor sentiment is stock index. Fleming et al. (1995) claim a strong inverse 

relationship between VIX changes and S&P 100 index returns. While a large change 

in VIX occurs, it comes with a negative movement on stock price. Simon and Wiggins 

(2001) find VIX a predict power for S&P 500 returns, which can be used as a 

contrarian indicator for trading. Also, Fernandes et al. (2014) suggest a negative 

relationship between the VIX index and the S&P 500 index returns. In that, stock 

investor often fears to see a strong decline in the stock index and VIX is been widely 

known as a fear index, which surges over negative stock market performance. Thus, 

this study adopts the same item in Taiwan stock market. TWSTOCK refers to TAIEX 

                                                      
2
 Carretta et al. (2011), Davis et al. (2012) and Huang et al. (2013). 
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announced by TWSE, and this study obtains the daily quote at close as a variable. As 

foregoing description, this study expects a negative effect on investor sentiment. 

Second, the trading activity of investors is also concerned in this study. Fernandes 

et al. (2014) find that there is a positive contemporaneous link with the volume of the 

S&P 500 index. (Fernandes et al., 2014) Because in Taiwan Stock market people cares 

more about the trading value than the trading volume, to be the item for measuring 

prosperity of stock trading, the model adopts STOCKTRADE, which refers to the 

natural logarithm of total daily trading value of all securities in Taiwan. 

And the remainder of control variables following several prior VIX-related 

papers refers to macroeconomic indices, because implied volatility is likely to be 

affected by these macroeconomic variables.  

INFL means the inflation rate in Taiwan, and is calculated as
𝐶𝑃𝐼𝑡−𝐶𝑃𝐼𝑡−1

𝐶𝑃𝐼𝑡−1
. Inflation 

rate indicates the price change of Consumer Price Index (CPI) measuring price of 

commodities in Taiwan. The empirical result of Goodell, J. W., & Vähämaa, S. (2013) 

indicates that changes in inflations rates and changes in VIX appear statistically 

significant. There is a positive effect of INFL because people often suffer from the 

climbing of commodities’ prices. 

In light of the research of Goodell, J. W., & Vähämaa, S. (2013), this study adopts 

CCI and UEMP. CCI is the Taiwan's Consumer Confidence Index. Because consumer 

confidence index measures the subjective feeling of economy circumstances, with 

higher consumer confidence index, people holds more confidence about the overall 

economy. UEMP is the unemployment rate in Taiwan. Their study suggests a negative 

sign on changes in consumer confidence index and a positive sign on changes in 

unemployment rate in their empirical results. Though it appears statistically 

insignificant, this study still includes these variables as controls for the model to test if 
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there is effect in Taiwan data. IPI is the general index of Industrial Production in 

Taiwan. This also is a major index for measuring the development of economy. Baba 

and Sakurai (2013) induce Industrial Production to examine the effect on probability 

of regime-switch in VIX, and suggest a positive relation. 

PRIOR_VIX is the average of the TWVIX for the past 90 days to control the 

effect by the index itself of prior days 

The definition of all variables is described at table 3-3, which is presented at the 

following page. 
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Table 3-3 Definition of Variables 

Variable Definition 

VIX  The daily quote of TAIEX Options Volatility Index 

obtained from TEJ. 

NEWSNUM The aggregated number of financial news collected by key 

words per day. 

TLHIT The natural logarithm of the average number of characters 

per piece of news presented on a daily basis. 

PW The total counts of positive words in financial news on 

each day. 

NW The total counts of negative words in financial news on 

each day. 

TONE Tone of textual content, calculated as (#positive words - 

negative words) / (#positive words + negative words). 

TWSTOCK The daily quote of TAIEX announced by TWSE 

STOCKTRADE The natural logarithm of the daily trading value of all 

securities in Taiwan. 

INFL The inflation rate in Taiwan calculated by Consumer Price 

Index. 

CCI The monthly statistic of Consumer Confidence Index in 

Taiwan 

IPI The general index of Industrial Production in Taiwan 

UEMP The monthly statistic of total unemployment rate in Taiwan 

PRIOR_VIX The average of TAIEX Options Volatility Index for the past 

90 days 
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4. EMPIRICAL RESULTS 

In this section, the paper presents the research results of financial news and 

investor sentiment. The results are explained respectively in different parts by the 

order of descriptive statistics, Pearson Correlation and finally the regression analysis. 

 

4.1  DESCRIPTIVE STATISTICS 

Table 4-1 presents the descriptive statistics of all variables in every regression 

model. The research period is from Dec. 2006 to Dec 2014, and every observation 

means a data of a single date. There are overall 1958 observations in the sample after 

removing 52 missing values due to the dates with no news searched lacking of text 

analysis data. 

From this table we can see the mean of VIX is 21.9756. Over the past 8 years, the 

volatility index over TAIEX option lies at a moderate level averagely in Taiwan. And 

the median is 18.8725, which means at least half of TWVIX are under 20. Besides, 

the maximum is 59.4100 showing a severe turmoil on financial market. To look at the 

variables of financial news, the mean of NEWSNUM shows 20.7252. That can be 

explained that the key word selection collects 20 piece of news averagely on each day. 

The mean of TLHIT is 7.7250. The financial-related news is written with a 

considerable quantity of characters providing much information to readers. Taking 

contents of financial news in account, the means of PW and NW are 190.9770 and 

87.2845, respectively. By the dictionary approach, in the sample, the counts of 

positive words are generally more than negative words. This study attributes it to the 

words list of dictionary as we mentioned in section 3.3. It also may due to the reason 

that the press media in fact tends to report favorable events and using positive terms 

in financial news. TONE serves as a scale from 1 to -1 to measure tone in financial 

news, and its means is 0.3693, contain an opinion toward optimism. The mean of 
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TAIEX is 7827.5900. The mean of the natural logarithm of the daily trading value is 

25.3003. The mean of INFL is 0.09%, but there are also negative values among 

observations showing that there are also declines in product prices during the research 

period. The mean of Consumer Confidence Index is 72.1858. The mean of the general 

index of Industrial Production in Taiwan is 93.9133. The mean of PRIOR_VIX is 

22.0717. Lastly, the mean of unemployment rate in Taiwan is 4.4799. 
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Table 4-1 Descriptive Statistics of Variables 

Variable Mean Std Dev Minimum 25th Pctl Median 75th Pctl Maximum N 

VIX 21.9756 9.2031 8.0150 15.3100 18.8725 28.0400 59.4100 2010 

NEWSNUM 20.7252 11.0854 1.0000 13.0000 19.0000 27.0000 75.0000 1958 

TLHIT 7.7250 0.2757 6.9824 7.6756 7.7460 7.9928 8.0825 1958 

PW 190.9770 100.2552 3.0000 114.0000 176.0000 259.0000 555.0000 1958 

NW 87.2845 52.2449 1.0000 50.0000 77.0000 115.0000 392.0000 1958 

TONE 0.3693 0.1774 -0.4260 0.2633 0.3886 0.4972 0.9091 1958 

TWSTOCK 7827.5900 1111.4800 4089.9300 7407.9800 7927.4000 8605.9500 9809.8800 2010 

STOCKTRADE 25.3003 0.3343 23.8593 25.0738 25.2931 25.5332 26.4819 2010 

INFL 0.0009 0.0074 -0.0184 -0.0033 0.0013 0.0051 0.0213 2010 

CCI 72.1858 11.1580 48.4200 65.8200 75.1800 80.8300 88.1700 2010 

IPI 93.9133 11.9998 54.2100 86.3700 96.7600 103.2900 112.7900 2010 

UEMP 4.4799 0.6752 3.7800 4.0200 4.2400 4.6900 6.1300 2010 

PRIOR_VIX 22.0717 8.3691 10.4747 16.3207 20.2257 28.1990 45.0208 2009 

The table reports the descriptive statistics for the variables used in the empirical analysis. The sample consists of daily observations of the variables between Dec. 2006 and Dec. 2014. VIX is the daily quote of 

TAIEX Options Volatility Index obtained from TEJ. NEWSNUM is the aggregated number of financial news collected by key words per day. TLHIT is the natural logarithm of the average number of characters per 

piece of news presented on a daily basis. PW is the total counts of positive words in financial news on each day. NW is the total counts of negative words in financial news on each day. TONE is tone of textual content, 

calculated as (#positive words - negative words) / (#positive words + negative words). TWSTOCK is the daily quote of TAIEX announced by TWSE STOCKTRADE is the natural logarithm of the daily trading value of 

all securities in Taiwan. INFL is the inflation rate in Taiwan calculated by Consumer Price Index. CCI is the monthly statistic of Consumer Confidence Index in Taiwan. IPI is the general index of Industrial Production 

in Taiwan UEMP is the monthly statistic of total unemployment rate in Taiwan. PRIOR_VIX is the average of TAIEX Options Volatility Index for the past 90 days.
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4.2  CORRELATION ANALYSIS 

This study adopts the Pearson Correlation Analysis to examine the correlation 

between the variables used in the regression models. The results are presented at table 

4-2-1 to show the correlations of all variables at the following pages.  

It can be noted from the tables that there is a great majority of all variables seems 

to have significant relations each other, which informs us of the concerning about the 

problem of collinearity. Thus, this study diagnoses the severity of collinearity by 

adopting Variance Inflation Factor (VIF) on variables during every regression analysis. 

The VIF of all variables in all 3 regression model are listed in table 4-2-2, and the 

result shows there is no severe collinearity problem in the models. 
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Table 4-2-1. The Pearson Correlation Analysis 

  PW NW TONE NEWSNUM TLHIT TWSTOCK STOCKTRADE INFL CCI IPI UEMP PRIOR_VIX 

VIX -0.4110*** -0.0647*** -0.4487*** -0.2237*** -0.7113*** -0.6875*** 0.0695*** -0.0470** -0.7099*** -0.6947*** 0.3457*** 0.8506*** 

PW 
 

0.7369*** 0.2143*** 0.9056*** 0.6329*** 0.2783 *** 0.0240 0.0424* 0.4700*** 0.4044*** -0.1149*** -0.2999*** 

NW  
 

-0.3746*** 0.8594*** 0.3651*** -0.0249 -0.1755*** 0.0628*** 0.2618*** 0.2378*** -0.1622*** -0.0533** 

TONE   
 

-0.0291 0.2639*** 0.4105*** 0.2978*** 0.0241 0.2402*** 0.2029*** 0.0796*** -0.2973*** 

NEWSNUM    
 

0.5314*** 0.1602*** 0.0030 0.0790*** 0.3349*** 0.2815*** -0.1190*** -0.1267*** 

TLHIT      0.4164*** -0.1016*** 0.0328 0.5193*** 0.4585*** -0.1904*** -0.6007*** 

TWSTOCK       0.3602*** 0.1860*** 0.6734*** 0.6844*** -0.4947*** -0.7115*** 

STOCKTRADE        0.1137*** -0.0645*** -0.0956*** 0.1360*** 0.1106*** 

INFL         0.0401* 0.0841*** -0.0865*** -0.0858*** 

CCI          0.8338*** -0.4141*** -0.7887*** 

IPI           -0.4085*** -0.7543*** 

UEMP            0.5271*** 

The table reports the Pearson correlation coefficients between the variables used in the regressions. VIX is the daily quote of TAIEX Options Volatility Index obtained from 

TEJ. NEWSNUM is the aggregated number of financial news collected by key words per day. TLHIT is the average number of characters per piece of news presented on a 

daily basis. PW is the total counts of positive words in financial news on each day. NW is the total counts of negative words in financial news on each day. TONE is tone of 

textual content, calculated as (#positive words - negative words) / (#positive words + negative words). TWSTOCK is the daily quote of TAIEX announced by TWSE 

STOCKTRADE is the natural logarithm of the daily trading value of all securities in Taiwan. INFL is the inflation rate in Taiwan calculated by Consumer Price Index. CCI is 

the monthly statistic of Consumer Confidence Index in Taiwan IPI is the general index of Industrial Production in Taiwan UEMP is the monthly statistic of total 

unemployment rate in Taiwan. PRIOR_VIX is the average of TAIEX Options Volatility Index for the past 90 days. 

*** Significance at the 0.01, ** Significance at the 0.05, *Significance at the 0.10 levels, respectively 
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Table 4-2-2. Variance Inflation Factor of Variables 

 VIF Tolerance 

Variable model (1) model (2) model (3) model (1) model (2) model (3) 

NEWSNUM 2.03   1.59  0.4923   0.6291  

TLHIT 2.76   1.95  0.3622   0.5126  

PW  3.24   0.3089   

NW  3.23    0.3096  

TONE   1.46    0.6853  

TWSTOCK 4.94  5.29 5.21  0.2022  0.1890 0.1919  

STOCKTRADE 2.04  2.01  2.00 0.4895  0.4970  0.4995  

INFL 1.06  1.07  1.05  0.9412  0.9341  0.9511  

CCI 4.59  4.59 4.15  0.2180 0.2177  0.2410  

IPI 4.19  4.21 4.10  0.2385  0.2375  0.2437  

UEMP 1.82  1.88  1.85  0.5487  0.5328  0.5403  

PRIOR_VIX 5.95 4.29 4.12 0.1681 0.2329 0.2427 
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4.3  REGRESSION ANALYSIS 

In this section, the paper presents three regression results of three hypotheses, and 

explains how financial news affects investor sentiment. Four discussions will be 

described respectively in the following section. 

 

4.3.1 Number of News Releases and TWVIX 

The first hypothesis is to test the effect of importance of financial news on 

TWVIX. Two major independent variable of this issue is analyzed in equation (1). 

Table 4-3-1 gives the regression result of equation (1). From the analysis, this 

study finds that NEWSNUM has a significant positive association with VIX as 

expected (the coefficient of NEWSNUM is 0.0337, p< 0.01). This suggests that the 

number of news released by media of a day motivates the level of investor sentiment. 

When investor receives more information, which is financial news, there is a higher 

level of news coverage highlighting the importance of financial news and people are 

more likely to generate psychological react to news that increases the TWVIX. 

Some control variables also have significant effect on VIX. TWSTOCK is 

negatively associated with investor sentiment (the coefficient is -0.0026, p< 0.01), 

which consistent with prior literatures
3
. Trading value of all securities and investor 

sentiment is positive related (the coefficient is 3.1888, p< 0.01), which indicates that 

prosperity of trading activity increases the level investor sentiment. INFL has positive 

effect and IPI has negative effect (the coefficient is 29.4397 and -0.0426, p<0.05 and 

p< 0.01), which is clearly that with better environment of macro economy, investors 

are pleased. But CCI has a positive effect and UEMP has negative effect on VIX, 

which is not as expected (the coefficient is 0.0328 and -1.882, p<0.05 and p< 0.01). 

                                                      
3
 Fleming et al. (1995) study of VIX change and S&P 100 index returns. Fernandes et al. (2014) study 

of VIX and S&P 500 index returns. 
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4.3.2 Length of a News Article and TWVIX 

Another aspect of importance of news in this study is the length of news. From 

the table 4-3-1, TLHIT has a negative association with VIX (the coefficient is -10.473, 

p< 0.01), which is not consistent with expectation. The regression result shows that 

the more characters per news come with the lower TWVIX. The H2 is rejected. The 

explanation is that the longer length of one article may not actually convey more 

valuable messages proportionally. And too many characters in an article dilute the 

strength of sentimental expression. As a result, there is negative relation between 

TWVIX and the length of a financial news article. 
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Table 4-3-1 the Association between TWVIX and Importance of Financial News 

Regressand: VIX 

Variable Expected Sign Coefficient Std. Error 

Intercept  40.1526*** 

(-3.90) 

10.3005 

NEWSNUM + 0.0337*** 

(3.02) 

0.0111 

TLHIT + -10.473*** 

(-20.07) 

0.5218 

TWSTOCK - -0.0026*** 

(-14.97) 

0.0002 

STOCKTRADE + 3.1888*** 

(8.49) 

0.3755 

INFL + 29.4397** 

(2.38) 

12.3540 

CCI - 0.0329** 

(1.98) 

0.0166 

IPI - -0.0426*** 

(-2.90) 

0.0147 

UEMP + -1.8816*** 

(-10.91) 

0.1724 

PRIOR_VIX + 0.5367*** 

(21.33) 

0.0251 

Observation 1,958   

Adjusted. 𝑅2 0.8241   

This table presents estimation results for equation (1), which is used to test hypotheses 

regarding the association between TWVIX and importance of financial news. 

t-Statistics are presented in parenthesis. 

*** Significance at the 0.01, ** Significance at the 0.05,* Significance at the 0.10 

levels, respectively. 
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4.3.3 Word Usage of News and TWVIX 

Considering the effect of content of financial news, this study employs the 

hypothesis 3.a and 3.b to investigate the influence of positive and negative word on 

investor sentiment, respectively. The regression analysis result of equation (2) is given 

by the table 4-3-2. First, this research finds that the quantity of positive wording 

negatively affects the level of sentiment as expected (coefficient of PW is -0.0290, 

p<0.01). It can be interpret that if media use less positive words in financial news, 

investor are pacified and sooth the level of nervousness to the financial market. 

Additionally, the regression result of negative words also shows a significant 

connection to TWVIX (the coefficient of NW is 0.0320, p<0.01). This indicates that 

using more negative words in financial news can provoke the level of investor 

sentiment. Comparing the coefficient of these two variables, this study also finds that 

negative words pose more impact than positive words. When the number of negative 

words per day is increased by 1, TWVIX will climb by 0.0320 contemporaneously. 

But the same case of positive words only helps bring down TWVIX by 0.0290. 

Investors are more sensitive to the negative terms than the positive. 

Above these findings of the regression in equation (2), the TWVIX is 

significantly influenced by the words usage. And this study suggests that media can 

influence the level of investor sentiment through controlling the usage of sentimental 

words in financial news. The remainder of control variables in this model has been 

discussed in section 4.3.1. Their results are identical with equation (1), except IPI. It 

shows no significant relation with TWVIX in equation (2). 
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Table 4-3-2. The Association between TWVIX and Words Usage in Financial 

News 

Regressand: VIX 

Variable Expected Sign Coefficient Std. Error 

Intercept  -88.4380*** 

(-9.69) 

9.1307 

PW - -0.0290*** 

(-17.79) 

0.0016 

NW + 0.0320*** 

(10.26) 

0.0031 

TWSTOCK - -0.0026*** 

(-13.53) 

0.0002 

STOCKTRADE + 4.8473*** 

(12.44) 

0.3896 

INFL + 24.3806* 

(1.88) 

12.9648 

CCI - 0.0752*** 

(4.33) 

0.0174 

IPI - -0.0176 

(-1.14) 

0.0154 

UEMP + -2.0582*** 

(-11.25) 

0.1829 

PRIOR_VIX + 0.7221*** 

(32.31) 

0.0223 

Observation 1,958   

Adjusted. 𝑅2 0.8078   

This table presents estimation results for equation (2), which is used to test hypotheses 

regarding the association between TWVIX and words usage in financial news. 

t-Statistics are presented in parenthesis. 

*** Significance at the 0.01, ** Significance at the 0.05,* Significance at the 0.10 

levels, respectively. 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

59 
 

4.3.4 Tone of Financial News and TWVIX 

In this section, this study investigates the relation between the TWVIX and tone of 

financial news.  

The study uses the measurement of tone by 𝑇𝑂𝑁𝐸 = (𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 −

𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠)/(𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠 + 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑊𝑜𝑟𝑑𝑠)  as a variable in 

equation (3). Furthermore, the model adds NEWSNUM and TLHIT, which is proved 

their relationships with the degree of investor sentiment, as control variables to 

control their effects on VIX. 

The regression result of equation (3) is shown by table 4-3-3. The coefficient of 

TONE is -9.4685 and the p-value is under 0.01.This demonstrates that the scale of 

tone in financial news has a significant negative effect on VIX. The greater value of 

TONE means financial news is closer to optimism, so the negative relation to investor 

sentiment shows that optimistic opinion of financial news can decrease the degree of 

investor sentiment, otherwise pessimistic opinion increase the TWVIX. 

This important finding suggests there is evidence proved that investor on financial 

market actually concerns the financial news, and generates mentally changing after 

reading the news. The direction of tone has impact on investor sentimental status. 

Once the financial news released today is full of pessimistic tone, there will be 

disturbance by news opinion raising the TWVIX, which measures the degree of 

investor sentiment. 

Other variables in this model show the empirical results similar to previous models 

except CCI. The unemployment rate turns out to be insignificant in this model. 
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Table 4-3-3. The Association between TWVIX and Tone of Financial News 

Regressand: VIX 

Variable Expected Sign Coefficient Std. Error 

Intercept  -77.0457*** 

(-8.27) 

9.3188 

TONE - -9.4685*** 

(-14.96) 

0.6330 

TWSTOCK - -0.0021*** 

(-11.05) 

0.0002 

STOCKTRADE + 4.5580*** 

(11.42) 

0.3992 

INFL + 24.5370* 

(1.86) 

13.1970 

CCI - 0.0603 

(0.36) 

0.0169 

IPI - -0.0385** 

(-2.47) 

0.0156 

UEMP + -1.8485*** 

(-9.91) 

0.1866 

PRIOR_VIX + 0.6930*** 

(30.82) 

0.0225 

Observation 1,958   

Adjusted. 𝑅2 0.7972   

This table presents estimation results for equation (3), which is used to test hypotheses 

regarding the association between TWVIX and tone of financial news by press media. 

t-Statistics are presented in parenthesis. 

*** Significance at the 0.01, ** Significance at the 0.05,* Significance at the 0.10 

levels, respectively. 
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5. CONCLUSION AND DISCUSSION 

5.1  RESEARCH DISCUSSION AND CONTRIBUTION 

This study investigates the relationship between TWVIX and financial news in 

Taiwan from Dec. 2006 to Dec. 2014. We use TWVIX, which is called a fear index as 

a proxy for investor sentiment in Taiwan. This study includes dictionary approach and 

text analysis in order to examine the content of financial news to see their effects. 

To collect the test bed news, financial news is obtained from KMW data base 

and is filtered by financial related key words we set. By following the dictionary 

approach of Carretta et al. (2011), Davis et al. (2012) and Garcia (2013), this study 

employs a dictionary approach of building up words lists with two categories of 

positive words and negative words. The text analysis method is referred to Carretta et 

al. (2011), Davis et al. (2012) and Huang et al. (2013) employing a formula based on 

the counts of words for measuring tone of financial news. 

From the empirical results, this research finds that the number of news released 

by media of a day has positive effect on TWVIX. It suggests that with more 

information provided by media, investor is more likely to be influenced and increases 

the degree of their sentiment. Besides, the length of financial news has a negative 

relation with TWVIX, which is not consistent to the expectation. The reason perhaps 

is that long articles with too many characters dilute the strength of sentimental 

expression. 

Secondly, this study finds that the usage of words also has significant impacts 

on the degree of investor sentiment. The number of positive words of financial news 

on the same date decreases TWVIX. On the contrary, negative words decrease the 

TWVIX. So this study suggests that media can affect the level of investor sentiment 

through controlling the usage of sentimental words in financial news 

Lastly, the study inspects the tone of financial news, which also can be referred 
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to as the direction of opinion. The regression result shows that with the more 

optimism of the tone, the lower degree of investor sentiment is on the financial market. 

That is, if financial news contains a tone closer to a negative opinion, investor will 

feel more fear about the financial market. 

This research provides empirical evidences of the associations between the 

TWVIX and financial news from different aspects. This research believes the 

empirical results contribute to the proof that the Taiwan media actually communicate 

messages to investor effectively. Thus, news media has the ability to influence 

investor sentiment no matter by news coverage, words usage and the tone of financial 

news. 
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5.2  LIMITATION AND FUTURE RESEARCH WORK 

This study focuses on the financial news published by Taiwan media. The paper 

adopts news obtained from KMW data base, which contains news of China Times and 

Commercial Times. But there are still several other news publishers in Taiwan and 

also have a considerable audience. That only few news publishers included in the test 

data is due to the limitation of availability of new from other media of Taiwan. This 

may generate the concern in this study that the standpoints of news article tend to be 

unified. So if the research can expand the financial news source to other media, the 

content of news could be more objective. 

On text analysis phase, this study builds up a dictionary that consists of positive 

words and negative words in Chinese. This dictionary used to analyze financial news 

turns out to be an asymmetric result of output. That means, in the test data, somehow 

there is a less possibility of negative words captured in negative news comparing to 

the positive words in positive news overall. There is the limitation by the nature of the 

dictionary, and is expected to be alleviated by modifying words lists. 

To analyze textual contents, this study employs an unsophisticated text analysis 

approach (by counting terms frequency). For further researches, this study proposes 

that it is possible to enhance the text analysis process to extract the characteristic of 

textual data at a better precision. 

Highly correlated dependent variables generate the concern of collinearity. Even 

though this study tests the severity of collinearity by VIF and the results shows no 

severe problem. This study still recommends that the selection of variables in model 

should avoid this kind of concern to make the regression result more accurate. 

This study surveys the relationship between financial news and TWVIX, 

connecting the issues of media to a principal financial indicator. The regression result 

finds the significant evidences of effects of financial news on the degree of investor 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

64 
 

sentiment in Taiwan. TWVIX has been served as an interesting index for research of 

financial issues. This study investigates its characteristic from a different aspect (news 

media). The study explores a new cut point to discuss TWVIX. And for future 

research, the news topic can expand to not only just financial news. TWVIX is read as 

a gauge of fear, so many other events aside from financial news stories can be 

considered for further research, such as political events or natural disasters. This study 

believes this will help get valuable evidence about TWVIX. 
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APPENDIX 1 Preliminary News Reading and Key Word Selection 

Period Selected Words Number of days of TWVIX section Representative Section 

1 2 3 4 5 

Dec. 2006 消費者信心指數 經濟研究機構 經濟景氣 卡債風暴 0 0 3 18 0 4 

Jan. 2007 金融後市 股王 機構法人  0 0 0 13 9 4 

Feb. 2007 景氣變化 景氣燈號  0 0 0 12 0 4 

Mar. 2007 暴跌走勢 股災 市場泡沫 全球經濟 0 0 3 20 0 4 

Apr. 2007 全面重挫 短線過熱  0 0 0 20 0 4 

May. 2007 民間消費 卡債風波  0 0 0 14 8 4 

Jun. 2007 標準普爾五百指數 道瓊指數 0 0 6 11 3 4 

Jul. 2007 台股基金 ETF基金 0 2 15 5 0 3 

Aug. 2007 國際油價 2 19 2 0 0 1 

Sep. 2007 涉及經濟犯罪 涉有弊端 0 12 6 0 0 3 

Oct. 2007 降息兩碼 道瓊指數 次貸危機 次貸風暴  0 1 21 0 0 3 

Nov. 2007 國內浮動油價  物價情勢 0 17 5 0 0 2 

Dec. 2007 信心調查 景氣燈號 總體經濟指標 政府統計 0 13 8 0 0 2 

Jan. 2008 金控董事長 0 18 4 0 0 2 

Feb. 2008 全球股市 海外基金贖回 市場游資 0 14 0 0 0 2 

Mar. 2008 新興重要策略產業清單 促產條例 7 11 7 0 0 1 

Apr. 2008 資金缺口 0 0 21 0 0 3 

May. 2008 兩岸經貿 關鍵技術 0 0 21 0 0 3 

Jun. 2008 兩岸兩會協商 原物料價格飆漲 國際整體大環境 0 0 21 0 0 3 
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APPENDIX 1 Preliminary News Reading and Key Word Selection (cont.) 

Period Selected Words 
Number of days of TWVIX section 

Representative Section 
1 2 3 4 5 

Jul 2008 護盤台股 政府護盤 買回庫藏股  0 6 16 0 0 3 

Aug. 2008 線上法說會  0 8 13 0 0 3 

Sep. 2008 公營事業上市 公營企業上市 4 12 5 0 0 1 

Oct. 2008 提列轉投資虧損 全球金融風暴 金融資產減損 20 2 0 0 0 1 

Nov. 2008 鞏固投資人信心 全球金融海嘯 22 0 0 0 0 1 

Dec. 2008 搶救經濟方案 大幅調降利率 貨幣寬鬆政策 擴大公共建設 17 6 0 0 0 1 

Jan. 2009 進入政治談判 兩岸經濟合作制度化 兩岸關係和平發展 12 3 0 0 0 1 

Feb. 2009 波段整理格局 美 GDP 走低 6 14 1 0 0 1 

Mar. 2009 操作期貨避險 勞保基金 0 21 1 0 0 2 

Apr. 2009 全球貿易總量  0 21 0 0 0 2 

May. 2009 開放陸資投資台股 股票的買盤盛況 8 10 0 0 0 1 

Jun. 2009 技術面分析 指數頻創新高 0 20 3 0 0 2 

Jul. 2009 技術合作 0 16 7 0 0 2 

Aug. 2009 行政院拍板定案 股權移轉 0 8 12 0 0 3 

Sep. 2009 殺聲隆隆 進場護盤 掛牌上市 0 0 22 0 0 3 

Oct. 2009 復甦跡象 產業健康發展  0 0 22 0 0 3 

Nov. 2009 黑馬行情 多頭行情 技術性回檔 0 0 21 0 0 3 

Dec. 2009 積極搶單 擴大備貨  0 0 10 13 0 4 

Jan. 2010 通膨問題 實質購買力 極度通膨 預期通膨 0 0 5 15 0 4 
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APPENDIX 1 Preliminary News Reading and Key Word Selection (cont.) 

Period Selected Words 
Number of days of TWVIX section 

Representative Section 
1 2 3 4 5 

Feb. 2010 台股加權指數 台指選擇權 台指期 0 0 14 0 0 3 

Mar. 2010 歐洲國家債信 國際機構投資人  0 0 4 19 0 4 

Apr. 2010 ECFA 兩岸經濟發展 輔導產業計畫 0 0 8 13 0 4 

May. 2010 消費者信心指數 國內生產毛額 物價政策 0 0 21 0 0 3 

Jun. 2010 價量背離 量價背離  0 0 21 0 0 3 

Jul. 2010 台股評等  0 0 15 7 0 3 

Aug. 2010 景氣領先指標 製造業存貨率 消費需求趨緩 0 0 0 22 0 4 

Sep. 2010 台股上市櫃公司  0 0 0 21 0 4 

Oct. 2010 啟動升息 貫徹景縮貨幣 實質利率 0 0 3 18 0 4 

Nov. 2010 指數震盪 舉行法說會  0 0 0 22 0 4 

Dec. 2010 天災人禍  0 0 0 12 11 4 

Jan. 2011 指數大漲 實施庫藏股 0 0 0 7 13 5 

Feb. 2011 新台幣匯率 央行力守  0 0 0 13 2 4 

Mar. 2011 中東局勢 外資淨匯出 0 0 4 19 0 4 

Apr. 2011 中華信評 標準普爾 0 0 0 19 0 4 

May.2011 亞洲經濟前景  0 0 0 21 0 4 

Jun. 2011 三大法人 政府基金護盤 期貨市場 0 0 0 19 2 4 

Jul. 2011 雙率調整 物價年增率 0 0 0 21 0 4 

Aug. 2011 國內油品供應 台塑六輕 0 12 7 4 0 2 
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APPENDIX 1 Preliminary News Reading and Key Word Selection (cont.) 

Period Selected Words 
Number of days of TWVIX section 

Representative Section 
1 2 3 4 5 

Sep. 2011 兩岸和平協議 1 18 2 9 9 1 

Oct. 2011 景氣燈號 民間消費停滯 景氣循環 0 6 14 0 0 3 

Nov. 2011 租稅負擔率 0 5 17 0 0 3 

Feb. 2011 富人加重課稅 0 4 20 0 0 3 

Jan. 2012 總統大選 0 4 11 0 0 3 

Feb. 2012 組成新國會 歐債危機 新執政團隊 0 0 18 4 0 3 

Mar. 2012 股匯雙大漲 全球景氣動能 0 0 9 14 0 4 

Apr. 2012 油電雙漲  0 0 7 13 0 4 

May. 2012 市值嚴重蒸發 0 0 14 8 0 3 

Jun. 2012 新版證所稅 0 0 21 0 0 3 

Jul. 2012 漲勢再起 投資人燃起希望 兩岸開放政策 0 0 2 20 0 4 

Aug. 2012 祭出 QE3 帶動買盤回補 0 0 0 22 0 4 

Sep. 2012 歐債問題 財報亮眼 關鍵指標 0 0 0 20 0 4 

Oct. 2012 中華信評 景氣疲弱 0 0 0 18 4 4 

Nov. 2012 國內金融情勢 趨向緊縮 景氣燈號 0 0 0 21 1 4 

Dec. 2012. 全力振興股市 超級行情 0 0 0 21 0 4 

Jan. 2013 美國財政懸崖 樂觀看待 國內經濟景氣 0 0 0 2 20 5 

Feb. 2013 經濟成長率 經濟成長趨穩 股市走揚 0 0 0 1 12 5 

Mar. 2013 補漲行情 政策利多 0 0 0 0 21 5 
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APPENDIX 1 Preliminary News Reading and Key Word Selection (cont.) 

Period Selected Words 
Number of days of TWVIX section 

Representative Section 
1 2 3 4 5 

Apr. 2013 盤檔整理格局 金融類股指數 0 0 0 0 20 5 

May. 2013 續創波段新高 0 0 0 0 22 5 

Jun. 2013 證所稅修正案 台股下周  0 0 0 13 6 4 

Jul. 2013 自由經濟示範區  0 0 0 13 10 4 

Aug. 2013 推出改革方案 兩稅合一制度 0 0 0 20 1 4 

Sep. 2013 台灣國民幸福指數 0 0 0 11 9 4 

Oct. 2013 QE退場 0 0 0 0 22 5 

Nov. 2013 寬鬆貨幣政策 上市櫃市值 股民荷包 0 0 0 0 21 5 

Dec. 2013 股市信心十足 景氣的持續復甦 五大投信法人 0 0 0 0 22 5 

Jan. 2014 4大佳音 完美封關行情 全年指數大漲 0 0 0 0 18 5 

Feb. 2014 兩岸經濟整合 0 0 0 1 17 5 

Mar. 2014 兩會議題 利多釋放 兩岸服貿協議 0 0 0 0 21 5 

Apr. 2014 兩岸協議監督條例 0 0 0 0 21 5 

May. 2014 金融市場波動 QE退場腳步 0 0 0 0 21 5 

Jun. 2014 政策持續釋放利多 產業景氣 0 0 0 0 20 5 

Jul. 2014 外資累計淨匯入 台股添動能 國內基本面 0 0 0 0 22 5 

Aug. 2014 行政院主計總處 經濟成長表現  0 0 0 0 21 5 

Sep. 2014 中小企業發展條例 0 0 0 0 21 5 

Oct. 2014 大盤指數 期現貨市場 指數反彈 0 0 0 6 16 5 
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APPENDIX 1 Preliminary News Reading and Key Word Selection (cont.) 

Period Selected Words 
Number of days of TWVIX section 

Representative Section 
1 2 3 4 5 

Nov. 2014 經濟呈穩健成長 外貿表現 食安風暴 0 0 0 4 16 5 

Dec. 2014 兩岸金融交流 金融三會 0 0 0 1 23 5 
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APPENDIX 2 Dictionary for Text Analysis 

Words list used to measure TONE 

Panel A : Positive words 

Description Terms used in describing positive situations of stock 

markets, company performance or economics. 

Numbers of words 349 

Sample words 上看、上揚、大漲、引領、加溫、回春、成功、收紅、

助益、走升、受惠、旺季、亮麗、健康、捷報、掛帥、

順利、暢旺、增溫、熱絡、錢景、穩健、耀眼 

  

Panel B : Negative words 

Description Terms used in describing Negative situations of stock 

markets, company performance or economics. The list 

also includes words used to protray investor negative 

sentiment. 

Numbers of words 376 

Sample words 下挫、下探、天災人禍、叫苦連天、失望、民怨、危

機、拖垮、低迷、冷清、受創、抱怨、哀號、看衰、

衰弱、動盪、悲觀、跌落、疑懼、憂慮、衝擊、震盪、

隱憂、騷動 

 


