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Abstract 

Some Criticisms to Efficient Market theory and its rational assumptions such as Econometrics 

analysis on pricing time series, DPS and incomes caused new models to be expanded in financial 

markets. These models relate psychology to finance. Through this field, researchers faced with 

many exceptions in financial markets and concluded that psychological phenomena play an 

important role to determine financial markets behavior. In this research, different types of 

investors’ behavior have been recognized in different time scales. A general model for Tehran 

Stock Exchange has been designed by using the time series data, from 2006 to 2010. Wavelet 

analysis has been used as a statistical and analytical tool to explain trait and multi resolution. 

Research results show that investors have different reaction after good or bad news, their 

reaction in long term scale is more distinct than short term. But it isn’t observed any difference 

among investor’s behavior in different industries. 
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Introduction  

Fundamentalists by raising “efficient market hypothesis” believed that by the analysis of key 

financial and economic variables, the real value of the stock could be estimated. Based on this 

theory, no one can achieve return in long-term as systematic more than the risk being inflicted. In 

such a market, stock prices are reflection of information and the price changes have special 
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model and it is not predictable. In other words, the important characteristic of the efficient 

market is such that the determined price in the market is a good index of real value of securities. 

If the market doesn’t have any reaction to the new information, that means, there is not any 

analysis in the market for the effect of the new information on the price, then the market will not 

be efficient. But during 90s, econometric analyses of the time series of the prices, cash profit and 

revenues were inclined to the development of the models linking the investors’ psychology to 

financial markets. Thus, the researchers were faced with considerable exceptions in the financial 

markets and found that psychology phenomenon played an important role in determining the 

behavior in financial markets [10].  

In the current study, the type of investors' behavior in different time duration has been reviewed. 

It is attempted to present a model in accordance with Iran capital market generally. In addition, 

in comparative analysis, after measuring the effects of the profit stated from the companies in 

Tehran Stock Exchange on their return and their comparative survey, the market reaction against 

good and bad news via Earning Response Coefficient (WRC) were analyzed by wavelet analysis. 

 

Statement of the problem and review of literature  

As it was mentioned, a wide study was carried out on the method of decision making on 

investment and financing and various factors affecting this decision are detected and evaluated 

by various researchers. 

During 1990s, econometric analyses of the time series of the prices, cash profit and revenues 

were inclined to the development of the models linking the investors’ psychology to financial 

markets. 
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The researchers in encountering with many exceptions in financial markets found that 

physiological phenomena had an important role in determining the behavior of financial markets, 

but academic studies were developed in this regard during 1990s. One of the studies focusing on 

personal-behavioral area of the investors was Slowitch paper (1972), regarding the misperception 

of individuals about risk and the papers performed by Tourski and Kanman (1974) and Kanman 

and Tourski (1979) about the intuitive decisions and decision frameworks during 1974, 1979 

with fundamental role in this field [7]. 

Daniel et al. (1998) in their paper “investor psychology and over and under reaction of the stock 

market limit” in 1998 identified self-attributing bias phenomenon. Jigadish and Titman (1993) 

showed that the stock with high return (in the past 6 months) provided more return in the next 

year compared to the stock with lower return. Debont and Taller (1985) showed that when the 

stock is ranked based on the return of 3 to 5 historical years; the stock with more return 

(historical winners) had lower return in the next years (they are turned into future losers). They 

attributed the return to the over reaction of the investors. They believed that as the investors 

focused on intuitive rules of the agents, they can be more optimistic about the previous winners 

and more pessimistic about the previous losers and this bias can deviate the prices from their 

inherent value [18].  

Two papers of Barbiriz, Shiffer and Wishni (1998) and Daniel, Hirshiffer and Sabranmaniam 

(1998) presented behavioral models to determine the overreaction and under reaction at macro 

level of the market [10]. 

In the model of Daniel, Hirshiffer and Sabranmaniam, there are informed and uninformed 

investors. The uninformed ones are not exposed to biased judgment and the stock price is formed 

by the informed investors and they are exposed to overconfident and self-attribution bias [31]. 
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Thus, despite various fundamental and technical theories and models about the market efficiency 

and decision efficiency in capital market, we are faced with serious biases manifested as 

financial-behavioral. Thus, considering the behavior of investors and behavioral- psychological 

analysis is of great importance. The new theory and the unknown tools for the analysis of the 

behavior of the investors caused that rare models are available in this regard. The main concern 

of the author in the current study is relying on behavioral finance basics and receiving a model in 

Tehran Stock Exchange based on the new theory to justify and analyze the time behaviors of the 

investors. In the previous researches by earning response coefficient, the reaction of the investors 

to the profit was measured not from the behavioral aspect; the current study is aimed to search 

for the differences of wavelet tool in behavioral finance framework.  

 

A review of literature in Iran 

The investigation, identification and description of dominant behavioral styles of the investors in 

Tehran Stock Market (Sedqi Khorasegani, Hossein, Rezayian, Dr. Ali, Tehrani, Dr. Reza). 

In this thesis, with the investigation of effective factors on decision making style of the investors, 

the type of behavioral styles of individuals was defined in Tehran Stock market. Also, the 

behavioral styles of the male and female investors and investors’ behavioral styles were 

investigated in four age groups. 

The measurement of behavioral reaction of the investors in stock market (Nikomaram, Hashem 

and Saeedi, Ali). 

In the study, an index based on convenient data was introduced to evaluate the behavioral 

reaction of the investors in encountering with the risk and it can be applied to explain the price 

movements in stock market. 
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The collective behavior analysis of the investors in Tehran Stock Exchange by state space model 

(Mohammadi, Shapour, Raei, Reza, Qalibaf Asl, Seyed Hassan, Gol Arzi, Qolamhossein). 

The results of the current study showed that the investors in Tehran Stock Exchange (TSE) 

follow the market factor collectively and continually. The collective following of the investors of 

the market factor and ignoring the fundamental variables by the investors in TSE caused that 

equilibrium equations in TSE is are weakened and the market is inclined to inefficiency. 

Behavioral analysis of price bubble in capital market (case study of TSE 1997-2008) (Samadi, 

Saeed, Vaez Barazani, Mohammad, Mohammad Reza, Qasemi). 

In the current study, by math definitions, stock price bubble is introduced and it is analyzed in 

behavioral theories framework. Based on the result of this study, price bubble in TSE during 

1997-2008 is affected by collective behaviors, fashion and mental conditions on the market. 

 

 

 

The drawback of ERC and the importance of behavioral analysis of the investors 

As it was mentioned above, ERC is not a good criterion to determine the behavior of the 

investors, because it only can show the reaction of the investors to the defined factors in long-

term. While the behavior analysis of the investors -that can be effective in decision making of 

future investment- requires a good tool for short term analysis as well as long term analysis. It 

means that due to the importance of the analysis of the behavior of the investors namely in 

behavioral finance framework, we applied wavelet analysis method with good analysis power in 

the analysis of time series [12]. 

Theoretical framework 
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The general related theories 

Theory  The most important related theorists  

Psychology  Watson (1913), Liberman and Natsolas (1970), Grinwald 

(1980), Risyardi (2008) and Scalda (2008) 

Behavioral economy  Camerer (2003), Gildad (1986) 

Behavioral financial Slowitch  (1972), Tourski and Kanman and Lintener (1974) , 

Dibont and Thaler (1985) , Jigadish and Titman (1993) , 

Olson (1998),  Daniel, Hirshiffer and Sabranmaniam (1998) , 

(2008),Barberis (2003), Ilmanen (2012), Nofsinger and Baker 

(2012) 

Heuristic  decision making Tourski and Kanman (1979),  Higniz (1996), Scala (2008), 

Puetz,Ruenzi(2011), Roa Garcia (2011) 

Heuristic  decision making 

proxy  Heuristic  and 

conservatism 

Berabazon (2000), Bilinski and strong (2011) 

Regret aversion Bell, Romer and Jacen (1982) 

Overreaction and underreaction Grifin (1992), Eroning Fisher (1930),Shafir, Dimond and 

Tursky (1997), Jervice and Eden (1997), Schijven and Hitt 

(2012), Thorsten,Bachmann,Kremena (2012). 

Bias Jigadish and Titman (1993), Dibont (1993) 

Extreme prince and assets 

fluctuations  

Shiller (1979) 

Overreaction  Zavadavski et al. (2004) 

Condition change belief  Blomfild and Hills (2002) 

Intuition and information 

availability  

Chan et al. (2004) 

 

Supporting theories  

Theory  The most important 

theorists 

Brief explanation  

Gradual movement 

of the price after 

profit statement  

Bernard and Thomas 

(1990) 

Iconbari (1995) 

The prices despite the rules of efficient 

market, after stating the increase of profit are 

faced with underreaction and stock price 

growth slowly 

The stock value 

purchase and volume 

reaction after stating 

unexpected earning 

Li (2000) After stating the unexpected earning and the 

volume and value of stock are increased and 

after stating the unexpected loss, the volume 

and value of sale of stock are increased. 

ERC coefficient  Cheng Fan & Nasir 

(2008) 

Ziaoian (2007) 

Kim and Willett (2006) 

Chambers and Freeman 

Unexpected earning (in terms of signal and 

magnitude) is applied as a good tool to 

predict the unexpected return. 

Fixed coefficient in return regression curve 

as a function of earning 
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(2004) 

Brown (1998) 

 

 

Study hypotheses  

Based on the studies performed and review of literature of the following hypotheses, to test the 

collected data, the selected statistical population of TSE is used and tested. 

1. The investors in various times after good or bad news react differently, 

1.1. The investors overreact through a short time after adjusting the announced earning, 

1.2. The investors behave normally in a short time after adjusting the stated profit, 

2. The return of investment of TSE differs in various industries in different time duration. 

 

Methodology  

This study is applied based on correlation method. 

Research variables  

The study variables are divided into independent and independent types: 

Dependent variables:  

a. Investors behavior (overreacting and normal) that is evaluated by the proxy stock traded 

volume variable. 

b. return  

Independent variables:       

a. good and bad News that is evaluated by EPS proxy variable                                                             

b. stated earning 

Data collection method  
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The data collection was library and field type. The review of literature was collected by library 

studies. The required data including the financial information published by the companies listed 

in TSE and they were obtained via observation and the site of TSE
1
. 

The statistical population and sample size  

The statistical population was consisting of all listed companies in TSE and a random sample 

size including 63 companies has been chosen [33]. 

The data in this study were obtained from the data published in the statistical sample companies 

from 2006 to 2010. The time series of all daily data of stock traded volume and adjusting of the 

earning stated from the listed companies of the sample were identified in the duration time and 

were applied in the statistical analysis. 

The data analysis methods and instrument  

In this study, “stock stock traded volume” was applied as proxy of the behavior, to quantify the 

behavior of the investors.  

The applied statistical method for data analysis is wavelet data analysis instrument. The 

relationship between “stock stock traded volume” and news being published about the stated 

earning is investigated by wavelet analysis (variance, covariance and wavelet correlation) in 

various intervals. The wavelet instrument is including a varied range of filters and conditions.  

These tools are applied in this study as: 

 Wavelet filter: LA (8), 

 Boundary conditions: Reflexive, 

 Wavelet transform: Maximal Overlap Wavelet Transform (MODWT). 

                                                           
1
 www.irbourse.com 
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To do this, first data of each company has been analyzed separately and then has been compared 

by wavelet variance technique with each other. Indeed, in wavelet transform as Fourier 

transform, a function or time series is expressed as a set of sentences with wavelet basic function 

with the exception that wavelet functions are not like sinus and cosine and include scale 

parameter [23].  

Wavelet transform via comparative division of time-frequency plane, provide good frequency 

resolution in low frequencies and good time resolution in high frequencies. This attribute is 

recognized as mutliresolution analysis. Besides mutliresolution analysis, the wavelet-based 

methods can provide another form of dependency structure and changes of some of random 

processes based on scale [16]. 

 

Wavelet variance at scale j is as following: 

 

Wavelet covariance: It is an estimator without bias of wavelet covariance based on MODWT 

transform is obtained from the following: 

 

Wavelet correlation: finally MODWT estimator of wavelet correlation coefficient for scale j and 

delay  is obtained as: 
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In this study, the above estimators were applied to investigate the relationship of unexpected 

News with the behavior of the investors (stock traded volume). Daubechies (1992) developed a 

family of compressed filters with various lengths called as LA filters (Least Asymmetric). The 

family of wavelet filters due to exact balance of the time between wavelet coefficients in various 

scales and the main time series is useful in the analysis of the time series wavelet analysis [13]. 

Discrete Wavelet Transform (DWT) transforms the main time series to wavelet coefficients and 

is obtained via pyramid algorithm of Melat (1989). 

DWT has two disadvantages: 1) The sample size should be divided by 2
j, 

2) The wavelet and 

scale coefficients are not fixed to the transfer. An alternative transform for SWT is Maximal 

Overlap Discrete Wavelet Transform (MODWT) without any disadvantages of DWT. As the 

time series sample size in the study is not a factor of 2
j
, MODWT is applied. 

 

Data analysis 

By the results of wavelet analyzes, the research hypotheses has been investigated. The 

correlation degree between the EPS time and reaction of the investors to the stated price for all 

sample companies is investigated in various time scales. The reaction of the investors has been 

investigated by stock traded volume variable and various time scales show short-term, mid-term 

and long-term. 

In this study, the time series are separated into 6 scales. Scale 1 is correspondent with time 

horizon 2-4 days, scale 2 is correspondent with the time horizon 4-8 days and to scale 6. Also, 

the correlation of EPS adjustment statement with stock traded volume for positive and negative 

delays, the adjustment is calculated to 36 days. It means that for each time scale, the correlation 

of adjustment statement with the stock traded volume is calculated from 36 days before the 
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statement of the adjustment to 36 days after it. The following chart shows an example of the 

calculations for 6 time scale for one of the statistical sample companies (Azarab Co.). 

 

Chart 1- The results of correlation analysis of the wavelet for one of the sample companies (Azarab Co.) 

 

In this chart, at short time scales, scales 1 and 2, the correlation magnitude between two variables 

of adjustment statement and stock traded volume in all positive and negative delays is about 

zero, while in long-term time scales, namely scales 5 and 6, this relationship gets stronger. 

The investigation of the first hypothesis  

Thus, the results of wavelet correlation analysis for the above company show that by stating EPS 

adjustment, the stock traded volume only in long-term time scales, the time scale above 5 that is 

near to one month is changed (the increase of stock traded volume with the increase of EPS and 

its reduction of the reduction of EPS) 
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The following chart shows that for the sample companies, the correlation in no case in scales 

1and 2, is not significant. Only for 1.7% of the companies, the correlation in scale 3 is significant 

and in scales 4, 5 and 6 for 13.3%, 28.3% and 43.3% of the companies is significant, 

respectively. 

 

Chart 2- The results of correlation analysis of the wavelet for all the sample companies 

 

Thus, it is concluded that the stock traded volume after stating the EPS adjustment in short term 

is not changed significantly. The changes of stock traded volume, increase gradually in long-

term time scales and namely from scale 5 later, this time scale cover one month and more than it.  

Thus, the first hypothesis is not rejected, it means that the investors after good and bad News in 

various time intervals act differently but predicates 1.1,1.2 are inverse. 

The investigation of the second hypothesis  

To investigate the second hypothesis, at first the time series of the daily price of the stock of the 

sample companies was considered and then two wavelet analyses were done to evaluate the 

return in various time scales: 

Scale 1 Scale 2 Scale 3 Scale 4 Scale 5 Scale 6 
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a. Maximal-Overlap Discrete Wavelet Transform (MODWT) analysis: By this transform, 

the price time series is divided into time scales. The following chart shows the results of this 

transform for the return time series of the stock of Azarab company: 

 

Chart 3- The results of MODWT analysis for one of the sample companies (Azarab Co.) 

Chart d1 is related to time scale 2-4days and d2 to d4 are dedicated to scales 4-8, 8-16 and 16-32 

days. S4 is dedicated to time scale longer than 1 month (long term). The result of this analysis is 

applied as an input for the next analysis testing the third hypothesis. 

b. Wavelet variance analysis: This analysis is done by the results of previous analysis and in 

order to variance separation of the return time series to its time scales. The following chart shows 

the result of this analysis for Azarab company: 
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Chart 4- The wavelet variance of return time series based on time scale 

The math relation of wavelet variance was changed for the second hypothesis as the high 

variance is correspondent with the increase of price and low variance is correspondent with the 

decrease of price. Wavelet variance of the time series of price is considered based on various 

time scales and is shown in the following chart and it shows that in the short term, the return 

increases and by the increase of time scale, it is decreased. It can be said that if monthly or 

annual data are applied, the results are different totally. 

This result is the same for all the sample companies; the return is high in short term and is low in 

long term.  

Therefore, the third hypothesis is not supported, it should be said that applying lower frequency 

data (weekly, monthly and annual) can have different result. Thus, one of the important fields in 

future studies can be the investigation of the data with lower frequencies. 

 

Summary and conclusion  



15 
 

The results of statistical investigation in the previous chapter show the following results about 

the research hypotheses: 

The investors in various time interval after good and bad News act differently. 

The investors in short term time interval after the adjustment of the earning stated overreact. 

The investors in long-term time interval after the adjustment of the earning stated act normally. 

According to the statistical analyses of the correlation analysis of the wavelet, it is observed that 

the stock traded volume after EPS adjustment statement is not changed significantly in short-

term. The changes of stock traded volume are increased gradually in long time scales and namely 

from scale 5 later, about 1 month and after it. 

Thus, the first hypothesis is not rejected, the investors after good and bad News in various time 

interval act differently but predicates 1.1,1.2 are inverse. 

The return of investment in various industries of TSE in various time intervals is different. 

Wavelet variance of the return time series that is calculated in various time scales, shows that in 

short term, and the return is high and by the increase of time scale, it is decreased. 

This result for all the sample companies is the same. It means that the return is high in short-term 

and is decreased in long-term.  

Thus, the third study hypothesis is not supported, it should be said that applying the data with 

lower frequencies (weekly, monthly and annual) can have different results. Thus, one of the 

important grounds in future researches can be the investigation of the data with lower frequency. 

The general summary  

The results of the study can be summarized in the following model: 

 

Decrease of return 

The stability of stock traded volume  

 

The fixed return 

The  reduction of stock traded 

volume 
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Negative adjustment 

Positive adjustment 

 

                            Less than one month                                                     one month and higher 

 

Explanation: 

In the above model, the results of stock traded volume analysis at time scale one month and 

higher is relied only for 43% of the companies. 

The investigations and the above results show the herding behavior in Iran capital market as in 

long-term and after defining the positive and negative adjustment (as the result of the increase or 

reduction of return) and by the movement of the market in stock traded volume, herding behavior 

is manifested. 

The frequency of the applied data in this research is daily. 

 

The recommendations for future study  

- Using the data with lower frequency (weekly, monthly and annual) or above (less than 

one day) can have different result. Thus, one of the important grounds in future studies 

can be the survey of the data with low frequency. 

- The selection of a special industry as the statistical population of the study 

- The investigation of the effects of the variables except the earning stated as internal and 

external environment variables. 

- The determination of the relation of some variables on the behavior of the investors by 

wavelet analysis 

 

Growth of return 

The stability of stock traded volume 

 

 

The fixed return 

The  increase of stock traded 

volume 
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