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ABSTRACT 
 

Generally, in most traditional markets one can observe a rapid escalation in the trading price 

of many IPOs on the first day. The closing price on the first day of trading is quite often much 

high then the offering price six hours earlier.  It is a well established fact that initial public 

offerings of common stock (hereafter IPOs) are mostly underpriced, sometimes 

astronomically and subsequently underperformed in long-run period. There remains a 

question as to why this is such a common occurrence. However, virtually all the statistical 

studies draw their data from large highly liquid markets-traditional or main markets. To test 

these propositions, we selected various categories of IPOs i.e. local IPOs, cross-listed IPOs 

and demutualized firms’ offering  that are listed on AIM during 2001 to 2017.  

Findings of the study depicts that on average, IPOs are underpriced by 2.48%, 2.62% and 

2.16% on the first, fifteen and thirty day of trading respectively. We further identified that 

demutualized IPOs are less underpriced then local IPOs. In addition, cross-listed IPOs are 

more underpriced on the fifteenth and the thirtieth day of trading relative to local and 

demutualized IPOs. This study also reports that offer price is emerged as a robust determinant 

of short-run performance of unseasoned issues. In long-run price performance, it is found that 

investors in the AIM earn significant positive returns if the stock is hold for three years, and 

the price variation is dependent upon the firm size. As for as the spillover is concerned, the 

results show that only mean spillover effects from US and Australian market and volatility 

spillover effects from US, Canada, Australia and Irish market transmit to their respective 

cross-listed IPOs on an alternative markets. That finding implies that in short-run, a lower 

offer price leads to greater underpricing. In long-run, Investment in small firms seems more 

profitable compared to those of large firms in the AIM. These findings suggest that 

prospective investors can develop and diversify their portfolio in an alternative markets. The 

findings of the study have also a practical value for those investor who are especially 

interested in earning abnormal excess returns in an alternative market. 

Keywords: IPOs, Sort-term performance, Long-term performance, Mean & Volatility 

Spillover, AIM, Extreme Bounds Analysis (EBA), GARCH in mean (1,1) and Markov 

Switching Regression  
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1.1 Introduction 
 

Underpricing is well established effect where IPOs are sold in traditional markets. It is 

consistently observed in almost all equity markets (Pandya, 2016a). In the domain of short-

run pricing performance, first anomaly in terms of underpricing was introduced by Reilly and 

Hatfield (1969). It is consistently observed in almost all equity markets but size and 

magnitude of underpricing vary from market to market. The question of why this happens was 

explored by Ritter (1991). Although, it is well-established fact that mostly IPOs are 

underpriced in every market but genesis of underpricing could not be established. That 

research initiated along-lasting debate in literature with regard to IPOs performance and 

identified various hypothetical explanations including: (a) underwriter prestige, (b) signaling 

hypothesis (c) winner’s curse, (d) ex-ante uncertainty hypothesis, (e) ownership dispersion 

hypothesis, and (f) agency conflict (Mumtaz, Smith, & Ahmed, 2016). All these theories have 

been tested in different time spans and markets. Many authors tested theories across various 

markets and time periods to determine the factors affecting the short-run pricing performance 

of IPOs  for instance (Hawaldar, Naveen Kumar, & Mallikarjunappa, 2018; Mumtaz et al., 

2016). The factors that determine IPO underpricing or short-run pricing performance in AIM 

is still unresolved. A related question is of intense practical value: What are the prospective 

factors investors consider while investing in various categories-newly listed, cross-listed and 

demutualized IPOs in AIM as previous literature mainly focused on pricing performance of 

newly listed IPOs in main market? 

Similarly, it is also a well-established statistical fact that IPOs are often underperformed in 

long-run period. The spread between the short-run price and long-run price of IPOs is almost 

always large that is called underperformance and varies across the nationality of the issuer as 

well as the nationality of the exchange. There is an abundance of published research 

addressing the ubiquity of this observation.1However, there is another question less often 

explored in the literature that is underperformance of the offering in long-run. That finding  

was announced by Ritter, (1991). This initiated a long lasting debate and gave birth to various 

propositions purporting to explain the long-run underperformance such as; (a) window of 

opportunity hypothesis,(b) impresario or fads hypothesis, (c) divergence of opinion 

hypothesis, and (d) entrenchment theory. This study is also the first attempt to develop an 

econometric model analyzing the long run price performance of IPOs in the secondary 

market. Some commentators suggested that the spread reflects the prospects and opportunities 

                                                        
1    See the website of Jay R. Ritter. https://site.warrington.ufl.edu/ritter/ipo-data/ 
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facing the issuer (Loughran & Ritter, 1995).Most of the prior literature is replete with analysis 

of IPO long-run pricing performance in the main markets.2However, to my knowledge, no 

research has yet been conducted to assess the short-run as well as long-run IPO performance 

in AIM. This gap in the published literature is addressed in this study. This study is conducted 

to extend the proposition under the umbrella of short-run and long-run pricing performance by 

exhibiting as “Would it have same consequences for short-run and long-run if the firm goes 

public in an alternative investment market? The study motivates to develop a discourse on 

second market by identifying that (a) how IPOs behaves in the short-run and long-run and (b) 

robust predictors that cause pricing IPO performance in the short-run and long-run period.  

Second concern of the study is related to cross-listed IPOs. The AIM allows domestic firm to 

list securities for trading around the world with far fewer regulatory inhibitions. The AIM 

listings make it easier for the firm to attract investors. In addition, the AIM listings make it 

easier for firms to control operations in their home countries (Alhaj-Yaseen, Lam, & 

Barkoulas, 2014). Listing on AIM enables firms across the globe to have the advantages of 

cross-listing in the international markets. An implication is that if the firm issues an IPO in an 

alternative market located in another country, the alterative listing can transmit financial 

synergies and volatility to host market. In prior literature, it has been studied that integration 

of capital markets induces synchronization of financial dynamics and transmits price volatility 

from global markets to regional markets (Y. H. Lee, 2013). As a result, debate focused on 

convergence theory-catch up effects have analyzed co-movement of exchanges-See (Meric, 

Kim, Gong, & Meric, 2012; Meric, Prober, Gong, & Meric, 2011; Patel, 2016), integration of 

regional market with global market (M.-P. Chen, Chen, & Lee, 2014; Epaulard & Pommeret, 

2016)and cross-over & spillover effects of financial integration  (Al-Deehani & Moosa, 2006; 

Joshi, 2011a). Although, the existing body of literature is replete with the concept of spillover 

effects on established stock markets, this study also addresses the two questions by examining 

spillover effect(s) of the mean returns and the volatility of returns transmitted from the firms 

cross-listed on alternative markets; (a) what is the strength of the spillover effects from the 

parental markets to the AIM? and (b) Does the spillover have a significant effect on the 

returns and risks of cross-listed IPOs on AIM?  

1.2 Background 

AIM is a sub-market of the London Stock Exchange. It was launched on 19 June 1995. It 

allows smaller companies to float stocks using a more flexible regulatory system as compared 
                                                        
2    For a recent compilation of published studies, see Mantell (2016) 
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to main market (Colombelli, 2010). In early days, it consisted of only ten smaller companies 

valued jointly at £82.2 million. After the passage of time, this market grew up and by 2017, 

over three thousands companies were actively trading, with an average market capitalization 

of £ eighty million per listing. AIM also began to become an international stock exchange, 

often because of its low regulatory burden, particularly with respect to the US Sarbanes-Oxley 

Act (Reutzel & Belsito, 2015). On this date, only about a quarter of AIM-listed companies 

will be eligible to be listed on the US stock exchange even before the Sarbanes-Oxley Act is 

passed. As of December 2018, more than 370 foreign companies were listed in AIM. The 

FTSE Group maintains three indicators for measuring the AIM index: FTSE AIM UK 50, 

FTSE AIM 100 and FTSE AIM All-Share. AIM is a structured exchange place featuring a set 

of rules based on the principles of public companies (Abdullah, Jia’nan, & Shah, 2017).  

The AIM Regulatory Model relies on the option of compliance or interpretation that allows 

companies that have been placed on AIM to either comply with relatively few AIM rules or 

explain why they have decided not to comply with them. The main objective of this market 

was to facilitate and enhance business opportunities for SMEs (Acedo-Ramírez & Ruiz-

Cabestre, 2016). During the past two decades, only 21.9% new issues were listed on the LSE 

(main market) whereas 78.1% listed on the alternative markets (Abdullah et al., 2017; 

Colombelli, 2010). There are reasons to expect that the behavior of listed companies on the 

London Stock Exchange and AIM are very different. First, you do not need to have specific 

eligibility criteria for inclusion in the AIM list. Second, companies do not need to have any 

specific financial records to trade on AIM. Finally, there is no minimum requirement for the 

size or number of shareholders (Colombelli, 2010). This phenomenon generates a new 

discourse with serious consequences in the short term and long term if the companies go 

public in sub-market? Differences in the institutional characteristics of the markets, i.e. the 

main market and AIM, led to the determination of factors affecting the dynamics of IPO 

pricing in AIMs. There are extensive literature focusing on IPO performance listed in the 

main market for the same country, i.e. the LSE, while the evidence on AIM is limited. A 

related question is of intense practical value arises: what are the possible factors that investors 

ought to consider when investing in various categories of IPOs in AIM? 
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1.3 Problem Statement 
 

This is well-established fact that on average IPOs are underpriced on the first trading day 

which shows that new issues are sold at a lesser price to the general public (Bakke, Leite, & 

Thorburn, 2016). The underpricing is defined as the difference between what the ‘market’ and 

the ‘underwriter’ value to the shares of a firm. Prior studies have reported that ‘IPOs 

underpricing’ is a pervasive phenomenon that varies from market to market and across 

different time periods (Brau & Fawcett, 2006). Subsequently, for a long-run, market adjusts 

this excessive amount (underpricing) with real valuation and intrinsic pricing of IPO(Mumtaz, 

Smith, & Ahmed, 2016)that is called underperformance. What is less well understood is the 

price performance of IPOs in the Alternative Investment Market (AIM.). There is reason to 

expect the price performance of IPOs in the AIM to be significantly different from IPO 

performance in traditional markets, mainly because of the diminished liquidity of AIM 

offerings as well the meager disclosures required in the AIM in comparison to traditional 

markets. A related question is of strong theoretical contribution: why this is common 

occurrences in short-run and long-run-anomalies in main market and the study intends to 

address the proposition that if the firm is going in public for second time, would it have same 

consequences in short-run and long-run period.  

1.4 Research Objectives 
 

There are the following main objectives of the study:- 

1. To examine the short- and long-run pricing behavior of IPOs in AIMs.  

2. To identify the robust factors that affect the short- and long-run price performance of 

IPOs. 

3. To measure the significant difference between pricing behaviors of cross-listed, newly 

listed and demutualized IPOs in AIM.  

4. To measure the mean return and price volatility spillover effects from parental market 

to cross-listed IPOs and AIM. 
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1.5 Research Questions 
 

There are the following research questions of the study:- 

1. Is there significant abnormal return earned by investors on first trading day in AIM? If 

investors retain the stock up-till 15 and 30 trading days, to what extent investors get 

significant positive abnormal returns?   

2. To what extent investors earn significant abnormal returns if they retain the stock uptil 

three years of trading? 

3. Is there any significant difference exist between short-run and long-run pricing 

performance of cross-listed, newly listed and demutualized IPOs? 

4. What are the factors that explain short-run and long-run anomies of pricing 

performance of IPOs in AIM?  

5. Is there any significant mean and volatility spillover effects exist from the parental 

markets to AIM and this spillover has a penetration on return and risk of cross-listed 

IPOs on AIM? 

 

1.6 Rational of the Study 
 

It is a well established fact that underpricing of IPOs in short-run and underperformance of 

IPOs in long-run are pervasive phenomena. There remains a question as to why this is such a 

common occurrence in traditional capital markets-main markets. What is less well understood 

is the price performance of IPOs in the AIM i.e. Sub-market. There is reason to expect the 

price performance of IPOs in the AIM to be significantly different from IPO performance in 

traditional markets, mainly because of the diminished liquidity of AIM offerings as well the 

meager disclosures required in the AIM in comparison to traditional markets. On the other 

hand, various foreign firms (cross-listed firms) have been trading their IPOs on AIM that 

bring financial synergies and financial risks from parental to host market.  There are reasons 

to expect that the price behavior of firms listed on main market and AIM-sub market are 

significantly different. First, no specific criterion is required to qualify for the listing on the 

AIM. This phenomenon depicts that if there is no specific criterion is required to qualify for 

listing on AIM then chances of pre-IPO risks in AIM i.e. problem of under and over-

subscription, listing delays, and firm’s financial history would be minimal. On the flip side, 

entire theoretical discourse has been developed and test on only local or newly listed IPOs. 
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Theoretical and statistical analysis on other categories of IPOs such as demutualized IPOs-

converted from guaranteed or private limited to public limited and cross-listed IPOs-

secondary listing is very limited. This creates new discourses in pricing performance of IPOs; 

(a) would it have same consequences in short-run if firm goes public-first or second time in 

sub-market? and (b) to identify the factors affecting IPO pricing dynamics in short-run period 

in AIMs 

Second, companies do not need any particular financial track record to trade on AIM and 

lastly, there is no minimum requirement in terms of size or number of shareholders 

(Colombelli 2010). This leads toward chances of weak corporate governance mechanism in 

AIM. Although, various studies have been conducted on corporate governance mechanism 

and IPOs price performance in main market, whereas the evidence on AIM are limited. This 

phenomenon gives birth to new discourse that would it have same consequences in long-run if 

regulatory and institutional bounding is at minimal level in sub-market? Secondly, the 

differences in the institutional characteristics of the two markets i.e. main market and AIM 

motivated me to identify the factors affecting IPO pricing dynamics in long-run period listed 

on AIMs. 

 

1.7 Purpose of the Study 
 

The main purpose of study is to examine the price performance of IPOs by applying various 

methodological approaches during the period of January 2001 to April 2018.The prior studies 

have indicated various propositions explaining the short-run and long-run performance of 

IPOs that were developed and tested in the first-main market. On the other hand, there is least 

amount of work that has been conducted to test these propositions with regards to short-run 

and long-run IPOs pricing performance in AIM. Therefore, the prime objective of this study is 

to test these basic propositions regarding short-run and long-run IPOs abnormal performance 

of IPOs, and spillover effects if the firm is incorportaed in other market.  

 

1.8 Limitations of the study 
 

Alternative Investment Market (AIM) has started its operation as sub-market of FTSE-AIM 

100 index in 19 June 1995. There were total 3700 listed firms (local, cross-listed, and 



9 
 

demutualized firms) till December 2018. I will use 20 percent sample from my selected 

population (data available from 2001 to 2018) for the analysis. I am not intended to generalize 

the inferred overview and theoretical insights to all IPOs issued from 1995 to 2017 on AIM. 

Beside this, IPOs issues and dynamics of AIM performance were different during the period 

of 1995 to 2001 as compare to 2001 and onward. Therefore, current study has limitation for 

data collection and analysis. Keeping in mind the financial and time constrain, it is difficult 

for me to collect data on each prospectus and daily quotations for the analysis of every issue. 

Secondly, in prior literature various methods have been applied to test long-run performance 

of IPOs such as CAR, BHAR, Fama-French model, and matched-firm benchmark etc. In this 

study, I applied only BHAR method considering the assumptions that: (a) recognizing that 

change takes time, committed shareholders adopt buy-and-hold strategies, (b) investors 

forsake gains by riding out volatility rather than locking in gains, essentially timing the 

market and (c) investor reflects a passive management style. 

 

1.9 Importance and Scope of the Study 
 

The current study is very helpful for those investors who want to invest in AIM. Therefore, 

this study is very beneficial for global portfolio investors, alternate investment opportunities 

researchers, and alternative market policy makers. The results of this study will give insight 

on why short-run and long-run pricing behavior of IPOs are categorized as anomalies and 

what differences explain in the short-run and long-run performance of different categories of 

IPOs like new born IPO, cross-listed IPO, and demutualized firm’s IPOs. Advance technology 

and financial integration pushes the full-fledged local and small exchanges to create the 

alternative markets and avails the expected outcomes of these markets. Apart from this, local 

firms and investors are interested to invest their savings in global portfolio considering 

dynamics of foreign exchange pulses, stability and maturity of large exchanges as well as 

their sub-market. Therefore, it would be a way forward for companies and investors to keep in 

mind the expected factors explaining short-run and long-run abnormal performance of IPOs.    

It is also important to understand the dynamics of interaction between parental markets, AIM, 

and cross-listed firms. It suggests that AIM investors utilize the information of cross-listed 

firm’s parental market dynamics and US market as well, so that they would be able to predict 

the expected risk & return in parental market. This will enable them toformulate their 

portfolio and investment decisions. The study will also useful for the cross-listed firms that 
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intend to issue their shares in an alternative market as well as to understand the risks to avoid 

the chance of low return.  Beside this, prospective investors will also get benefit in terms of 

firm’s size, market returns, and market size as well as market conditions so they invest in 

cross-listed firms incorporated in large and small size market and obtain abnormal excess 

returns in their trading on AIM. 
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2. Literature Review 
 

In this part, intention of the researcher is to report the work done by previous scholars with 

regards to underpriceding, short-run and long run pricing performance of IPOs in main market 

as well as in alternative investment markets. Previous literature is replete with evidences of 

underpricing, short-run and long run pricing performance in main market. There are few 

studies which have been undertaken to address these anomalies in alternative investment 

markets. Furthermore, main concern of prior literature was to measure the pricing and long-

run performance of first issue, there is a few studies those tried to develop a narrative or 

discourse in the domain of secondary issue or issues being made in alternative investment 

markets. Keeping in view to this vacuum in literature, Researcher tried to develop a narrative 

which primarily focuses on pricing performance of various combinations of IPOs in 

alternative investment markets instead of main market. To support, this narrative, researcher 

tried to develop synthesis among “what we know” and what we should know”. Researcher 

focused on literature which has been done during these last two decades i.e. after 2001. This 

does not mean I did not take into account earlier literature or studies of founding fathers of 

IPOs performance. These have been utilized in this part as well.  Keeping in backdrop to my 

objectives of the study, the study devised my literature into three segments that are; (a) 

underpricing and short-run performance, (b) long-run IPOs performance and (c) spillover 

effects of risk and return.  

 

2.1 Part I: Empirical Evidences on Short-run Pricing Performance 
 

2.1.1 Empirical Evidences from Chinese Markets 
 

Chen(2010) measures short-run pricing performance of 25 IPOs listed on Chinese stock 

markets that primarily belong to tourism industry during 1993 to 2006. The prime concern of 

the study was to examine underpricing. Underpricing on first trading day was reported in this 

study and further initial day return was reported higher as compared to after one year 

underpricing. In this study, winner’s curse and ex-ante uncertainty emerged as robust 

hypothetical factor that explain initial underpricing and subsequent performance. This also 

deduces that Chinese investors earn higher returns in tourist industry relative to other 

industries listed in this market.  
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Likewise, Song, Tan, & Yi (2014) further extended understanding on IPOs performance by 

examining 948 IPO during the period of 2006-2011. The purpose was to assess the 

significance of underpricing and overvaluation of IPO from the value of initial return of IPOs 

and to examine the determinants of underpricing, overvaluation and long-run behavior. 

Correlation and regression analysis was applied to test the determinants of BHAR. The 

findings of the study show that there is strong nexus between initial underpricing and long-run 

pricing performance of IPOs in this market which supports the signaling hypothesis. 

Furthermore, it can be deduced that overvaluation better describes the post-IPO performance 

as compared to the initial return. Similarly, there is a positive relationship between value 

uncertainty, overvaluation and the underpricing. The main determinants identified are 

underwriter’s reputation, investors’ perception and pricing regulation mechanism for 

underpricing of IPOs.  

In line with his contribution, various scholars also attempted to measure the pricing behavior 

of IPOs in Chinese market such as, Yin (2015) examined 171 banks of China for the period of 

1999 till 2010. The prime concern of the study was to evaluate the pricing behavior of IPOs in 

China. For this, stochastic frontier approach (SFA) is applied for the measurement of 

efficiency and to evaluate the selection and dynamic effects as well of public listing. From the 

research results, it is evident that those banks are more efficient that went public as compared 

to those which did not. This shows strong selection effects. On the contrary, dynamic effects 

have not observed any difference in the efficiency and performance of the banks both in short 

and long run. Furthermore, it is found that prior to the IPOs banks show significant 

outperformance which diminished immediately after IPOs. This is associated with the fact of 

firms timing the new issues so that windows of opportunity van be availed and can be taken 

advantage of. 

Deng & Zhou (2015) examined 355 IPOs of China starting from ChiNext board over the 

period of 2009 till 2012. These IPOs are listed on Shenzhen Stock Exchange. The purpose is 

to identify the factors that drive the underpricing and initial returns of the ChiNext IPOs. The 

model applied is regression analysis, ARMA and GARCH-M. The research results reveal that 

the factors which act as driving force for the underpricing are size of the issues, offline 

oversubscription and market condition on the day of stock listing that is the momentum of the 

market. Tan, Dimovski, & Fang (2015) reported the pricing performance of 135 IPOs listed in 

China belonging to infrastructure structure over the period of 1996 till 2012. The purpose is to 

examine the underpricing of infrastructure IPOs in China. OLS has been used to find out the 

robust determinants of MAAR. The research results show that initial returns of the 
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infrastructure IPOs is lower than those of other IPOs in the same period. The uncertainty in 

such IPOs is lower and the underpricing of these IPOs is higher than that of regional India and 

Australia as well. 

Jin, Li, Zheng, & Zhong (2017) examined 7109 IPOs ranging between the period of 1972 and 

2012. Various characteristics related to IPOs, firms and market have been taken as criteria for 

the selection of IPOs in market. The models applied in the research are matching firm 

approach, univarriate and regression tests. The purpose of this research is to investigate the 

new capital generated in IPOs, why some firms generate more capital as compared to other 

IPO firms and how the IPO firms’ performance is affected by the utilization of new capital 

The research findings reveal that those IPO firms generate and raise more capital which have 

more R&D spending, lower working capital and higher expenditure of capital. It is further 

analyzed from the research findings that IPO performance is lower where more new capital is 

raised in IPOs firms. Furthermore, firms will perform better if there is more spending of new 

capital on R&D. 

 

2.1.2 Empirical Evidences from Indian Markets 
 

Furthermore, in local and emerging markets such as in Indian market, various attempts have 

been made such as Sahoo & Rajib (2010) identified the possible factors affecting price 

behavior of IPOs in short-run and long-run during the period of 2002-2006. The purpose is to 

measure short run underpricing, long run underperformance and evaluation of long run post 

issue price performance of these IPOs. Wealth relative and BHAR techniques have been used 

to test the long-run price performance of IPOs.  Underpricing on first trading day, size of 

offering, financial leverage of issued firms, after market risk, activity period and firm age 

emerged as robust determinants of long-run performance. Likewise, over-subscription, post 

issue promoter holdings, and price-to-book value of firms also contributed significant impact 

on long-run price performance. The research results show that few factors such as initial day 

return, offer size, leverage, ex-ante uncertainty and timing of the issue has significant 

influence on underperformance. The other factors do not impact the long run 

underperformance. However there is a positive association between direct subscription and 

positive market adjusted return and negative association between shares bought on listing day 

and earnings.  
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Likewise, Singh & Kumar (2012) conducted their studies on 116 IPOs of 20 different sectors 

listed on Indian markets during the period of January 2006 to October 2007. The prime 

concern of the study was to gauge the short run and long run performance keeping different 

factors in investigation. MAAR, CAR and raw returns without adjusting with market has been 

taken as criteria for evaluation of performance. The factors chosen to assess underpricing are 

oversubscription, age and issue size of the IPO firm. The results reveal positive short run and 

long run return of the IPOs. The main determinants are informed and uninformed investors 

oversubscription. A relationship is established between subscriptions and underpricing. 

However, it has been found that in the firms where long run return is higher informed 

investor’s oversubscription was higher too. It is also found that sectors with higher 

performance are more underpriced in the short run and show better performance in the long 

run.  

Likewise, Bhatia (2012) extended their work by enhancing the number of IPOs and examined  

648 IPOs pricing performance during the period of  1992 and 2002 in Indian stock market. 

The prime concern of the study was to measure the short run and long run pricing behavior of 

IPOs. BHAR and CAR was used to test the long-run pricing performance of IPOs in Indian 

market. The results of the study reveal that initial underpricing, market return and listing 

delays emerged as robust determinants of long-run price performance. Likewise, it is also 

deduced that initial underpricing has significant impact on long-run price performance of 

IPOs which support the signaling hypothesis. It can be concluded from the results that Indian 

IPOs show very high abnormal returns after five years of the issue. This is different to the 

international scenario where significant underperformance is observed in long run.  

Sehgal & Pandey (2013) made an attempt to explore the initial underpricing of 500 IPOs 

listed on Indian stock market during the period of 1995 and 2012. The purpose is to 

investigate and establish relationship between the net stock issues and their returns in Indian 

market. The model applied is Fama–Macbeth regressions. The research results show strong 

patterns and trends in stock returns related to the size, value and momentum of the stock 

issues. However, negative association is found between stock issues and returns when other 

characteristics of the firms are kept controlled. It can be deduced that the firms which have 

larger public offerings tend to provide low returns after the event. Furthermore, the firms 

which have lower price to book value offer larger public offerings. Ritchie, Dimovski, & Deb 

(2013) examined 49 IPOs of India belonging to infrastructure sector listed on Indian stock 

markets during the period of 2004 and 2010. The purpose is to examine the underpricing level 

in infrastructure industry of India. The model applied is regression analysis. The research 
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results reveal that the underpricing of the infrastructure of IPOs is significantly different to 

zero which poses greater risk of such investments. The determinants that affect the 

underpricing identified are size of the issue, oversubscription and the ownership of the 

government.  

After the interval of some time, other researches also have been conducted in Indian context 

such as, Mayur & Mittal (2014) examined 306 IPOs of India that went public between 1997 

and 2007. The prime concern of the study was to measure the initial returns and subsequent 

long-run price performance of IPOs. Various ratios have been used to measure long-run price 

performance of IPOs in long-run. The sample firms are categorized into two groups for 

analysis that is high and low underpricing group. Afterwards, the performance is in the post 

IPO deterioration is compared. The research findings show that the trend in the overall 

performance of both the groups is not significantly different because of the underpricing. 

Further extension in Mayur & Mittal (2014) work has been done by Handa & Singh(2017) by 

exploring pricing performance of 404 IPOs listed on Indian stock markets during the period of 

2001 and 2012. The study aims to explore the association between the corporate governance, 

its structure and underpricing of IPOs in Indian context and setting. The relationship is to be 

associated between the structure of board and ownership attributes. The hierarchical 

regression model is applied to analyze the relationship using signaling theory. The research 

result show that all the following factors are associated with each other positively and 

significantly; the board size, board committees and returns of IPO on the listing day. It is 

further concluded that majority of the Indian markets are family owned firms and the Indian 

investors do not pay much attention to this relationship while taking investment decisions 

which results in underpricing of the IPOs of India. Furthermore, better governed IPOs show 

better performance and better results. 

Their follower researchers also made their contribution to enhance understanding in pricing 

performance of IPOs in Indian context such as Pandya (2016)explored the anomaly in the 

IPOs within Indian and foreign context during the period of 2004 to 2013. The empirical 

analysis shows that there is a difference between short-run price performance of Indian and 

foreign markets. To conduct the research and measure the performance of IPOs in India, a 

total of 183 IPOs were studied from the period 2004 to 2013. The purpose is to examine the 

IPOs for short to long term period. BSE SENEX index is chosen for the analysis purpose.  

CAPM and BHAR measurement has been used to test the long-run price performance of IPOs 

in these markets. The research findings show the consistent trends and results. The research 

results show that on the first day the IPOs underperformed as well as for the immediate period 
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of time. It is observed that return decreases afterwards and under performance becomes 

negative for the medium and long time period. Therefore, it can be concluded that negative 

BHAR is associated with the underperformance of the IPOs as compared to the return on the 

index whereas positive BHAR interprets that performance of the IPOs is better than that of 

market. 

Their successors also examine pricing performance through different aspects such as pricing 

performance efficiency of SMEs in Indian market, Dhamija & Arora (2017) examined 100 

IPOs listed on Small and Medium Enterprises platform of Indian stock markets during the 

period of  2012 to 2015. The study spans over a period of three years when SMEs platform 

was introduced. The prime objective of this study was to measure the initial and subsequent 

long-run performance of IPOs. The research results show that low underpricing in these IPOs 

as compared to other sectors IPOs. The reason of this low level of underpricing is attributed to 

the infant stages of SME platform. The important determinants that explain this reason well 

are the offer type, issue size, holding of the promoter, oversubscription extent prestige of the 

lead manager and listing of stock exchange. It is further revealed that in post listing such IPOs 

have outperformed the benchmark in long run. The research results are of utmost importance 

for the regulators in stock market, issuers as well as the investors. Likewise, Chhabra et al., 

(2017) examined 300 book built IPOs of India listed on National Stock Exchange from the 

period between 2005 and 2012. The purpose is to investigate the IPOs first day returns and to 

measure the impact of information on the performance of the IPOs. MAAR and BHAR and 

underwriter’s reputation and aftermarket risk emerged as potential determinants of long-run 

IPOs performance. The research results reveal that in the pre-recession era that is between 

2005 till 2008 optimal results are obtained and they have a significant impact in explaining 

the predictability of initial day return and also impacts the outperformance.  

2.1.3 Empirical Evidences from US Market 
 

It has been observed that mature market’s IPOs i.e. developed market IPOs performs 

differently as compared to small and emerging markets. In order to text this proposition, this 

study incorporated the various studies conducted on USA such as Bell, Moore, & Al-

shammari (2008) examined 105 foreign firms listed on US stock market during the period of 

1997 to 2004. The main concern of the study was to measure the price performance of foreign 

firms in the market of USA and their underpricing level. The model applied is hierarchical 

regression and correlation. The research results show that there is significant impact of 

economic freedom on the level of underpricing in the foreign firms that seek for IPO in USA. 
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The firms which belong to the countries having strict policies which guarantee the economic 

freedom of their citizens show less underpricing as compared to firms belonging to other 

countries. This increases the legitimacy of such firms in USA and investors are willing to 

invest in such firms.   

In line with this, Boulton, Smart, & Zutter (2010) measured the short-run pricing behavior of  

6156 IPOs listed on US stock market during the period of 1980 and 2001. The main objective 

of the study was to explore the relationship between the level of underpricing and the 

corporate control. The model applied is correlation and regression. The research results reveal 

that where there is active corporate control of markets firms are most likely to be acquired in 

coming years. Furthermore, there is a positive relation between the level of activity in the 

corporate market and the level of underpricing. Additionally, it is found that underpricing is 

significantly related to the institutional block holding and the ownership structure as well. 

Haggard & Walkup (2015) also examined 1078 IPOs of USA and China listed on NYSE, 

NASDAQ and Amex during the period 1996 till 2011. The total sample comprises of 75 US- 

900 domestic IPOs listed on US market and 103 cross-listed IPOs that are primarily 

incorporated in US. The purpose is to measure the short term performance of US bound 

Chinese IPOs; examine their underpricing in comparison with IPOs of USA. The model 

applied is first day return after IPO (FDR). The research results reveal that US bound Chinese 

IPOs have significantly underpricing at lower level. It is also found that the magnitude of 

level of underpricing in US bound Chinese IPOs is significantly positive related to the 

attribute of revisions in the offer price. His successors e.g. Ozdemir (2017) examined 103 

restaurant IPOs of USA from the period 1981 till 2011. The purpose is to measure the short 

run performance of IPO as of first trading day and long run performance of IPO that is three 

years post-IPO period and to explore the effect of geographic dispersion on the IPOs 

performance. The models applied are Initial Stock Return (IR) to measure short run 

performance and Cumulative Abnormal Return (CAR) for long run performance. The 

research results reveal that where geographic dispersion is in small area, there is no significant 

difference and variation in the first day returns of the IPOs of the restaurants. Additionally, 

the restaurants that have larger geographic dispersions as compared to the local restaurant 

firms show higher long run returns in the period of post-IPOs. This higher return is associated 

with the larger CAR of the largely dispersed restaurants in the post-IPO period.  

Yeung, Wu, & Liu (2018) examined 92 IPOs of USA that went public during the period 

between 2012 and 2014. The purpose of this research is to investigate firm level variations 

and their impact on the IPOs returns of the first day that is Initial Returns. The two main 
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factors that have been explored are the charismatic leadership and the market shares. The 

model applied is logistic regression analysis and technology industry has been selected for the 

purpose of analysis. The findings of the research show that there is a positive and significant 

association between the first day returns of IPOs and the charismatic leadership. Similarly, the 

market shares are also positively related to the first returns. The research results have crucial 

importance for the management and investment decisions.  

 

2.1.4 Empirical Evidences from Multi-regions and Markets Studies 
 

This notion has further elaborated by Cusumano, Kahl, & Suarez (2008) examining 978 IPO 

firms from 17 different countries over the period of 2006 till 2008. The purpose is to explore 

underpricing across these 17 countries. The model applied is Knowledge Based View (KBV) 

and Hierarchical Linea Modeling (HLM). The analysis is conducted across cross national 

firms both in developing and developed economies. The research results show that agency 

factors identified are not significant. The factors are prior growth, issue size, leverage 

profitability, knowledge of board of directors, external knowledge and internal board 

knowledge. However, the internal board knowledge can be concluded as effective for KBV 

studies in considering how knowledge states interact with each other. Likewise, Brobert 

(2016) examined 445 IPOs of 26 different countries between 1996 and 2014 taking a multi-

region approach. The purpose is to explore the REIT IPOs and their exposure to the abnormal 

initial day performance. The model used for this purpose is multiple regression analysis. To 

measure underpricing initial day return (IR) and market adjusted initial day return (AR) are 

used. The result findings show positive initial day return for REIT IPOs whereas some 

countries also exhibit negative mean returns. It is concluded that for European markets there 

is positive relation with abnormal return and underwriter reputation is negatively associated 

with the abnormal return for new property type.  

2.1.5 Empirical Evidences from UK Market 
 

In UK market, Filatotchev & Bishop (2002) measured the pricing performance of 251 IPOs 

listed on London Stock Exchange and Alternative Investment Market during the period 

December 1999 till December 2000. The purpose is to investigate interlink between 

composition of board, share ownership and the underpricing of firms of UK. The model 

applied is regression analysis. The research results show that experience of the executives and 
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the share ownership are negatively associated and financial commitment of the non executive 

directors and the experience and power of executives is positively interlinked. It is concluded 

that such power and experience affects ex-ante choice of non-executive directors. These 

factors reduce the level of underpricing when used strategically. Similarly, Hill(2006) 

examined the unseasoned listings of ordinary shares that are 502 in number listed on London 

stock market between 1991 and 1998. The purpose is to investigate the relationship between 

post IPO ownership structure and its effect on the control of the firm’s post issues. The model 

applied is t-test and multivariate analysis. The research findings reveal that there is no 

significant relationship between the underpricing of the IPO and the share ownership. It does 

not plays any role to govern the block holding proportion in the firm relating to the structure 

of shared ownership. 

Hill & Wilson (2006) explored the short-run abnormal returns of 502 IPOs listed on London 

Stock Exchange over the period of 1991 and 1998. The purpose is to inspect the association 

between the level of underpricing of the IPOs and the value gains on flotation. The model 

applied is regression model and CAPM (Capital Assets Pricing Model). The research results 

show that the directors of the issuing firms expect the gains so they provide positive returns to 

the investors at the IPO. The issuance of positive returns creates goodwill for the directors and 

hence are benefited in the future SEOs. Furthermore, the underwriters also drive the 

underpricing of the IPOs. Hence, it can be deduced that there is a significant relationship 

between the two that is underpricing and the value gains. 

2.1.6 Empirical Evidences from Emerging and Developing Market 
 

Naifar (2011) examined the IPOs of Tunisia ranging between 1992 and 2008 listed on 

Tunisian Stock Exchange. It covers all the IPOs of Tunisia which is an underdeveloped 

country. The purpose is to explain the underpricing level in IPOs of Tunisia in an emerging 

market. The model applied is regression technique and Market Adjusted Return. The research 

results reveal that signaling and market characteristics in the Tunisian market significantly 

explain the underpricing in the IPOs of Tunisia. Furthermore, the level of underpricing is 

related to the seasoned offerings, board classification and the volatility of market. These 

results are helpful for the managers to better take decisions related to the financing options. 

Gounopoulos & Hoebelt (2013) shed light on the pricing performance of 606 IPOs of 

Germany listed on Frankfurt Stock Exchange over the period of 1992 and 2012 covering the 

two major events in Germany that is amendments in the financial standards as well as the 
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financial crisis. The purpose is to examine the impact of new standards on the underpricing of 

the IPOs. The model applied is Abnormal Return, Cumulative Abnormal Return (CAR) and 

Buy and Hold Abnormal Return (BHAR). The research findings show that the enactment and 

adoption of new standards has decreased the underpricing level of the IPOs which ultimately 

influences the IPOs performance in the long run. Furthermore, the firms which went public 

after the financial crisis in Germany have offered lower initial returns to the investors of 

aftermarket.  

Strauß & van der Meer (2017) reported the short-run pricing performance of 50 Initial Public 

Offerings (IPO) firms of Germany over the period of 2011 and 2015. The purpose is to 

explore the impact of news coverage by media on the IPOs flotation performance. The 

relationship between the two is investigated by applying the model of hierarchical regression. 

The six days pre and post IPO coverage by media is set as benchmark and measured the 

performance. The research findings show that when media pays due attention to the IPOs it 

results in share price gain whereas the negative news is negatively related to the flotation 

performance of the IPOs. Furthermore, if the information related to the change in strategy is 

disclosed, it results in significant positive underpricing of IPOs. 

Berk & Peterle (2015) explored pricing performance of 172 IPOs over the period of 2000 till 

2009. These IPOs are listed on the stock exchange of Austria, Bulgaria, the Czech Republic, 

Poland, Romania, and Slovenia. The purpose is to investigate the underpricing and long run 

performance of IPOs of Central and Eastern Europe. The model applied is CAPM adjusted 

returns. The research results reveal that underpricing of the IPOs in the Central and Eastern 

Europe is higher than that of the IPOs of developed markets in European Union. Furthermore, 

it is found that these IPOs are more volatile as well. Additionally the smaller IPO firms 

underprice more than the larger firms. Lastly, the long run performance of these IPOs is less 

as compared to the IPOs of the EU’s developed markets. 

2.1.8 Summary and Discourse Analysis on short-run Pricing Performance of IPOs 
 

On the basis of available literature regarding the IPOs underpricing and short-run 

performance, this is well-established fact that IPOs are usually underpriced on the first trading 

day which shows that new issues are sold at a lesser price to the general public (Bakke et al., 

2016). The underpricing is the difference between what the ‘market’ and the ‘underwriter’ 

value to the shares of a firm. Prior studies have reported that ‘IPOs underpricing’ is a 

pervasive phenomenon (evidences are shown in given table) that varies from market to market 

and across different time periods (Brau & Fawcett, 2006): 
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Sr. No Study Period 
Sample 

Size Country Reported  
1 Dimovski, Ratcliffe, & Keneley (2017)  2010-2015 56 USA Underpricing  
2 Hossain (2015)  1996-2009 487 USA Underpricing  
3 Too & Wan Yusoff (2015)  2002-2008 331 Malaysia Underpricing  
4 Fine, Gleason, & Mullen (2017)  1996-2008 2103 USA Underpricing  
5 Brobert (2016)  1996-2015 445 26 countries Underpricing  
6 Jin, Li, Zheng, & Zhong (2017) 1972-2012 7109 China Underpricing  
7 Pandya (2016)  2004-2013 183 India Underpricing  
8 Mayur & Mittal (2014) 1997-2007 306 India Underpricing  
9 Handa & Singh (2017)  2001-2012 404 India Underpricing  
10 Dhamija & Arora (2017)  2012-2015 100 India Underpricing  
11 Yeung, Wu, & Liu (2018) 2012-2014 92 USA Underpricing  
12 Ozdemir (2017)  1981-2011 103 USA Underpricing  
13 Haggard & Walkup (2015)  1996-2011 1078 USA, China Underpricing  
14 Singh & Kumar (2012) 2006-2007 116 India Underpricing  
15 Bhatia (2012)  1992-2002 648 India Underpricing  
16 Cusumano, Kahl, & Suarez (2008) 2006-2008 978 17 countries Underpricing  
17 Filatotchev & Bishop (2002) 1999-200 251 UK Underpricing  
18 Yin (2015) 1999-2010 171 China Underpricing  
19 Chhabra et al., (2017) 2005-2012 300 India  Underpricing  
20 Chen (2010) 1993-2006 25 China Underpricing  
21 Sahoo & Rajib (2010) 2002-2006 92 India Underpricing  
22 Naifar (2011) 1992-2008 All Tunisia Underpricing  
23 Hill (2006) 1991-1998 502 UK Underpricing  
24 Hill & Wilson (2006) 1991-1998 502 UK Underpricing  
25 Gounopoulos & Hoebelt (2013) 1992-2012 606 Germany Underpricing  
26 Bell, Moore, & Al-shammari (2008) 1997-2004 105 USA Underpricing  
27 Boulton, Smart, & Zutter (2010)  1980-2001 6156 USA Underpricing  
28 Sehgal & Pandey (2013) 1995-2012 500 India Underpricing  
29 Strauß & van der Meer (2017) 2011-2015 50 Germany Underpricing  

30 Berk & Peterle (2015) 2000-2009 172 

Austria, Bulgaria, 
the Czech Republic, 
Poland, Romania, 
and Slovenia 

Underpricing  
31 Ritchie, Dimovski, & Deb (2013) 2004-2010 49 India  Underpricing  
32 Deng & Zhou (2015) 2009-2012 355 China Underpricing  
33 Tan, Dimovski, & Fang (2015) 1996-2012 135 China Underpricing  
34 Maheshwari & Agrawal (2015)  2002-2012 All India Underpricing  
35 Luo, Qian, & Ren (2015) 2001-2012 120 cities China Underpricing  
36 Reutzel & Belsito (2015) 1997-2007 379 USA Underpricing  
37 Jacob & Agarwalla (2015) 2005-2011 182 India Underpricing  



23 
 

Generally, short run performance represents underpricing of IPOs but the time span for short-

run is till six months. A variety of logics and hypothesized determinants for underpricing are 

developed utilizing the underpinning theories such information asymmetry, ex-ante 

uncertainty, ownership dispersion signaling hypothesis, underwriter reputation, and market 

feedback. This generally demonstrates three aspects of literature that are; (a) IPOs 

underpricing’ is a pervasive phenomenon which exist in almost all markets, (b) size and 

magnitude of underpricing varies from market to market, (c) pre-IPO&post-IPO issue’s 

specific characteristics, firm’s characteristics and market behavior explains the potential 

variance in underpricing and short-run performance of IPOs.  

 

2.2 Part II: Evidences on Long-run Pricing Performance of IPOs 

2.2.1 Empirical Evidences from Indian Market 
 

In the long-term IPO performance, multiple attempts have been made in Indian markets such 

as Sahoo & Rajib (2010) conducted the research to measure long-run price behavior of 92 

IPOs in listed on Indian stock market during the period of 2002 to 2006. The purpose is to 

measure short-term price declines, evaluate long-term performance and assess the 

performance of the issue price after the long IPO issuance. The model used is Wealth Relative 

(WR) and BHAR during the adjustment using the CNX-Nifty market index. The factors 

identified are low price (return on listing day), offer size, financial leverage on IPO history, 

previous uncertainty, timing of issuance, age of IPO company, subscription rate, retention of 

promoter groups, and book value. The results show that some factors such as yield on the first 

day, supply size, leverage, previous uncertainty and timing of the case have a significant 

impact on poor performance. Other factors do not affect long-term performance. However, 

there is a positive relationship between the direct subscription, the positive return on the 

market and the negative correlation between the shares purchased on the day of listing and 

profits. 

Likewise, Singh & Kumar (2012) examined long-term price performance of 116 IPOs of 20 

different sectors listed on Indian stock market during the period of January 2006 to October 

2007. The prime concern of the study was to explore the short-run price performance of IPOs 

in Indian markets. The applicable model is the initial raw yield, the adjusted initial yield and 

the cumulative average return. The factors selected to evaluate underpricing are 

oversubscription during issuance, age of the firm before listing and issue size of the IPO firm. 
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The results reveal positive short run and long run return of the IPOs. The main determinants 

are informed and uninformed investors oversubscription. A relationship is established 

between subscriptions and underpricing. It is also deduced that informed investors cause the 

oversubscription of IPOs in market which further fuel underperformance in long-run. It is also 

found that sectors with higher performance are more underpriced in the short run and show 

better performance in the long run. Furthermore, this phenomenon is elaborated by Bhatia 

(2012) by examining long term pricing behavior of 648 IPOs listed on Indian stock markets. 

The performance is measured for a period between 1992 and 2002. The purpose is to measure 

the short run and long run performance of the Indian IPOs. CAR and BHAR methods were 

used to test the long-run price behavior of these IPOs in Indian market. The results reveal 

price performance in long-run cause initial underpricing, market returns and investor’s 

sentiments. The long run share price performance is positively affected by these factors. 

Likewise, IPOs underperformed in long-run period and initial underpricing emerged as robust 

factor affecting long-run performance.  This is different to the international scenario where 

significant underperformance is observed in long run. To enhance the understanding about 

this anomaly, Bansal & Khanna(2013) determined the pricing performance of 320 IPOs listed 

on Indian stock market during the period of  2000 to 2011. The purpose is to explore the 

difference in the factors that is market and the firm which affect the underpricing level in 

IPOs. The model applied is cross-sectional regression analysis and two way ANOVA. The 

research results show a negative relationship between size of the issue and underpricing level. 

Furthermore, the results also exhibit negative association between the ages of the firm, first 

time firms issuing the IPO, mechanism of pricing and the underpricing level. A positive 

relation is established between the rate of subscription, capitalization of market, number of 

shares and the underpricing level. 

Likewise, Dhamija & Arora (2014) explored nexus between long term IPO performance and 

the assigned grade of 31 Indian IPOs listed on National stock Exchange (NSE) and the sample 

chosen comprises only of those IPOs that were graded by credit rating agencies from the 

period 2007 to 2010. The purpose is to explore and establish the relationship between long 

term IPO performance and the assigned grade. This grading of IPO is used as another 

technique to aid the investors of retail in making efficient decisions related to investment.  

The model applied is cumulative average raw return, cumulative average adjusted return, Buy 

and hold return and wealth relatives. The research results show that most of the graded IPOs 

underperformed over the long run. Furthermore, variations have also been observed across the 

grades. Those IPOs that are graded higher did not perform better than those of graded lower. 
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This establishes the relation that grading of the IPOs does not have significant impact on the 

investor’s decisions. This leads to the conclusion that introduction of grading of IPOs proves 

to be failure in Indian market. Similarly, Jacob & Agarwalla (2015) explored the long-run 

pricing performance of 182 IPOs of India over the period of 2005 till 2011.The purpose is to 

examine the impact of grading on the demand and pricing efficiency of IPOs. The model 

applied is cross-sectional regression. The research findings reveal that there is no exact and 

significant influence of grading on the pricing of the IPOs and their demand. The grading has 

no significant impact on the demand for the retail investors but for the institutional investors.  

Furthermore, the issues that are graded does not have lower underpricing whereas the issues 

that are ungraded have lower underpricing. Therefore, it can be inferred that the grading 

differences are unable to explain the market adjusted underpricing differences. Maheshwari & 

Agrawal (2015) examined the Indian IPOs between the period of 2002 and 2012 to investigate 

the impact of graded and non-graded IPOs on the management of earnings. The purpose is to 

understand the significant difference in the two regimes that is pre and post grading of the 

IPOs in Indian market. Another aspect examined is the investigation of high graded and low 

graded IPOs and their significant difference from each other. The model applied is cross-

sectional Jones model to acquire the discretionary accruals which serves as proxy for earnings 

management and regression analysis for assessment of impact of grading on earnings. The 

research findings reveal that the graded IPOs have significantly lower earnings management 

when compared with the non-graded IPOs. Additionally, the IPOs in the category of high 

grading reveal lower earnings management as compared to category of low graded IPOs. 

These research findings can be used for unconventional measures for discretionary accruals.  

This journey was further extended by Baluja Garima (2016) measuring the long-run abnormal 

performance of 3374 IPOs listed on Bombay Stock Exchange from the period of 1992 till 

2011. Their survival profile is analyzed to measure their performance. The purpose is to 

examine the aftermarket performance of these IPOs and to analyze their survival. The model 

applied is logistic regression and survival analysis. The research results reveal that those IPO 

firms survive for the longer period which are old and are backed by the reputed managers as 

they create high demand. On the other hand, those IPO firms with high initial returns, 

involving more risks and delays in listing cannot survive for long. Additionally, the survival 

duration is accelerated by the increase in size of IPOs whereas high IPO activity decelerates 

its duration of survival. It is also found that survival duration is negatively affected in specific 

industries such as firms related to agriculture; administration etc whereas for mining, 

construction, finance and wholesale it is positively affected. Das, Saha, & Kundu (2016) 
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examined the long run pricing performance 47 Indian companies from a period of 1 to 5 years 

that is from 2007 to 2012. Those companies are selected which went public to raise their 

corpus in primary market. The post IPO performance is measured. The models applied for 

analysis are MMAR, CAR, BHAR and wealth relative as well to measure the IPOs 

performance. The research results reveal positive long run average abnormal returns which is 

different in other countries as compared to Indian IPOs. This means that there is no significant 

long-run underperformance or over-performance in the stocks of Indian IPO. The numerous 

factors that have been recognized after identification in research which affect the long run 

performance of IPOs are book-to-market value (BMV) ratio, age of the IPO firm, bonus issue 

and stock split. It is suggested to the IPO long term investors to be cautious of the 

overoptimistic BMV ratio. Likewise, Pandya (2016) studied the anomaly in the IPOS within 

Indian and foreign context during the period of 2004 to 2013. The empirical analysis shows 

that there is a difference between the over/under performance of IPOs in the Indian and 

foreign markets. To conduct the research and measure the performance of IPOs in India, a 

total of 183 IPOs were studied from the period 2004 to 2013. The purpose is to examine the 

IPOs for short to long term period. BSE SENEX index is chosen for the analysis purpose.  

The model applied is Capital Asset Pricing Model (CAPM) and Buy and Hold Abnormal 

Return (BHAR) to study whether there are any abnormal returns in short to long term. The 

research findings show the consistent trends and results. The research results show that on the 

first day the IPOs underperformed as well as for the immediate period of time. It is observed 

that return decreases afterwards and under performance becomes negative for the medium and 

long time period. Therefore, it can be concluded that negative BHAR is associated with the 

underperformance of the IPOs as compared to the return on the index whereas positive BHAR 

interprets that performance of the IPOs is better than that of market. 

Dhamija & Arora (2017) further elaborated long-run pricing performance by selecting 377 

Indian IPOs listed on BSE and NSE that is Bombay Stock Exchange and National Stock 

Exchange during the period 2005 till 2015 to measure their long run performance. The applied 

patterns are IER, BHR, and BHAR followed by a single-variable analysis and multiple 

variables. The purpose is to investigate the long-term performance of Indian IPOs in the broad 

market and explore their main determinants. Research results reveal that Indian IPOs initially 

outperformed weak performance while long-term performance. Furthermore, it is also 

concluded that the level of pricing is reduced by the IPA classification. The main 

determinants identified and affecting the underperformance of Indian IPOs in the long run are 
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the type of source (government or private owned), the position of the LMP, the tenure of the 

promoter and the volume of the issue. 

Likewise, Dhamija & Arora (2017) examined 100 IPOs listed on Small and Medium 

Enterprises platform of Bombay Stock Exchange (BSE) and National Stock Exchange (NSE) 

between 2012 and 2015. The study spans over three years when the SMB platform was 

introduced. The purpose of the research is to investigate the initial performance and after the 

market of IPOs and their impact on the low price. Research results show that the low pricing 

level is low for IPOs listed on the SME platform compared to other IPOs. This low level of 

infant-to-infant pricing is attributable to the SME platform. The important determinants that 

explain why this is good are the type of offer, the size of the issue, the share of the promoter, 

the amount of oversubscription and the prestige of the chief manager and the stock market. 

They also revealed that in the post-listing period, these IPO oversubscribed over the long 

term. The results of the research are of utmost importance to stock exchange regulators, 

exporters and investors. 

In recent days, Baluja (2018) measured the long-run performance by segregating IPOs into 

survivors and non-survivors using 3374 IPOs of India listed on Bombay Stock Exchange over 

the period of 2006 and 2011 by dividing the IPO firms into survivors and non-survivors. The 

purpose is to explore the impact of volume issues on the survival of the company in the 

aftermarket. The applied model is logistic regression and parameter survival analysis. The 

results show that companies with larger issuer sizes are more confident in their ability to 

withstand and withstand difficult market conditions in the aftermarket, increasing their 

chances of remaining in the market. Moreover, the duration of the IPO, the age of the 

company, reputation are other factors that enhance the likelihood of survival of companies. 

 

2.2.2 Empirical Evidences from Emerging and Developing Markets 
 

Djerbi & Anis (2015) reported the long-run pricing performance of 26 delisted IPO firms of 

France. The purpose is to investigate the relationship between the structure of the company 

and IPO performance in the long run in terms of write-off from the stock exchange concerned. 

The IPOs are compared with IPO control that is similar in size, industry and time. The 

applicable model is the conditional logistic regression model. Initial results reveal that write-

offs have weaker corporate governance structures. Moreover, there is a negative correlation 

between the deletion of stock exchanges and the number of independent board members on 
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the blackboard. However, a significant positive correlation is also found between deletion of 

delisting from the stock exchange, and the dual role of the president or chief executive officer 

and their retained holdings. Also, there is no relationship between the size of the board and 

the risk of initial IPOs failure. Likewise, Ozdemir & Kizildag (2017) addressed the effect of 

franchising on IPO by examining 220 IPO firms of restaurants industry over the period of 

1980 through 2014. Data sources in this study are the Thomson One Banker SDC database, 

Compustat / CRSP and IPO versions. The sample that is applied is the regression model. The 

purpose is to study the correlation between minimum pricing, post-IPO performance, and IPO 

eligibility. Furthermore, an investigation is carried out to compare the performance of the 

post-IPO shares of the franchised and non-granted companies. Search results show that 

franchising companies are pricing higher than non-granted companies. Likewise, standard 

vehicles after the IPO are positively affected by excellence. Dang & Jolly (2017) made a 

contribution in long-run pricing performance by selecting 98 IPOs of New Zealand over the 

period of 1991 and 2015. The New Zealand stock market is showing strong performance as 

the government encourages the efforts of small investors in IPOs. The researcher examines 

the investment of retailers in IPO offerings as well as the value of IPOs for different sectors 

over the long term. The model used by CAR for the difference includes the return of the 

booking period, the relative wealth and the excess return. Research results reveal that long-

term IPOs were lower than their counterparts. Mature IPOs with a high market ceiling, higher 

selling expectations, higher leverage for the book price ratio are low, and expect earnings to 

be positive, and have been performing better over five years. Small or small-cap IPO offers 

the worst car of five years. Of all the IPOs examined, large companies, established companies 

and value-added companies achieved positive five-year vehicles. The results of this research 

are of great importance to retail investors before making decisions about different 

investments. 

Similarly, Komenkul & Siriwattanakul (2016) measured the long-run performance of  245 

IPOs of Thailand listed on SET and MAI between the period of 2001 and 2012. The 

researchers aim to explore IPO market characteristics, measure the performance of IPOs in 

long run, IPO underpricing and structure of the market and its difference during, pre and post 

period of Unremunerated Reserve Requirement (URR) at the 30 per cent rate. The model 

applied is two stage least square approach for this purpose. The research findings show that in 

Thai IPO market ex ante uncertainty and earning management has an impact on the 

underpricing of IPOs. The results have importance for the investors and analysts to make 

decision in the emerging markets. The various determinants identified are the firm age, the 
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size of the offer, the difference between the IPO date and the first trading date in terms of 

time, the proportion of shares owned by the government and the IPO subscription rates by 

foreign and institutional investors. 

Stevenson & Dimovski (2014) examined 70 Australian IPOs for one year model and 61 IPOs 

for three year model from 1994 till 2007. The purpose is to explore the characteristics that 

explain the REIT long run performance of IPOs of Australia. The models applied are BHAR 

and CAR with the test of Multivariate Ordinary Least Square Regression. The research results 

show that larger A-REIT IPOs show better performance on average in the period of one year 

performance as compared to the stapled IPOs over a period of three years. The poor 

performance of these IPOs is attributed to their characteristics of indulging in other activities 

of property development. Furthermore, larger A-REIT IPOs perform better in the first year 

after they are listed. Additionally, the long run return of the IPOs is negatively affected by the 

Global Financial Crisis.  

Komenkul Kulabtur (2016) examined what characteristics matter in long-run pricing 

performance of IPOs using 245 IPOs of Thailand from 2001to 2012. Out of these 245 IPOs, 

159 IPOs are listed on Stock Exchange of Thailand and 86 IPOs are listed on Market for 

Alternative Investment. The purpose is to probe into the IPO market characteristics, 

underpricing of the IPO and to investigate the ex-ante difference in the structure of market 

between the pre, during and post period of URR. The model applied is two stage least square 

which aids in finding the relation between the government ownership, quality of the firm and 

the underpricing of the IPO. The variables chosen are firm age, the size of the offer, the time-

lag between the IPO date and the first trading date, the proportion of shares owned by the 

government and the IPO subscription rates by foreign and institutional investors. The results 

show that in the Thai market ex-ante uncertainty and earning management are partially 

significant in explaining the underpricing of the IPOs. Furthermore, imposition of URR has 

reduced the number of issues of IPOs. Additionally it enhanced the long run performance and 

the degree of underpricing in Thailand. 

Furthermore, this concept has been investigated deeply by Ogura(2017) using the data of 668 

IPO firms listed on JASDAQ and went public between 2002 and 2013. Univariate and 

multivariate regression tests are applied. The purpose is to explore relationship between the 

underpricing of IPO and pre-IPO relation with banks though lending and venture capital 

subsidiaries. The research results show that the relationship associated is negative as pre-IPO 

relation with banks reduces the IPO underpricing. It can be concluded that low risk of IPO is 

certified through pre-IPO banking relationship. It holds true only when the investor’s winner’s 
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curse is reduced or the IPOs signaling incentive. Likewise,  Ooi, Mori, & Wong(2018) 

examined all equity REIT IPOs of Asia listed on stock exchanges of Japan, Hong Kong, 

Singapore and Malaysia over a period of 2001 and 2013. The purpose is to find the rationale 

that backs underpricing of IPOs. The model applied is regression analysis to measure the 

performance of the IPOs in the long run. The research results reveal that despite the fact that 

IPO is underpriced it can still produce net gain for the issuer. A negative relationship is 

established between issuers’ net gain from the IPO and long run performance of the REIT 

IPOs. It is concluded that even at the initial underpricing, the issuers can sell the shares above 

the fundamental value through the appropriate timing listing in the period keeping the REIT 

stocks trade at premium to their NAV (Net Asset Value). 

Gounopoulos & Hoebelt (2013) explored long-run pricing issue using 606 IPOs of Germany 

listed on Frankfurt Stock Exchange over the period of 1992 and 2012 covering the two major 

events in Germany that is amendments in the financial standards as well as the financial crisis. 

The purpose is to examine the impact of new standards on the underpricing of the IPOs. The 

model applied is Abnormal Return, Cumulative Abnormal Return (CAR) and Buy and Hold 

Abnormal Return (BHAR). The research findings show that the enactment and adoption of 

new standards has decreased the underpricing level of the IPOs which ultimately influences 

the performance of the IPOs in the long run. Furthermore, the firms which went public after 

the financial crisis in Germany have offered lower initial returns to the investors of 

aftermarket.  

Berk & Peterle (2015) examined 172 IPOs over the period of 2000 till 2009. These IPOs are 

listed on the stock exchange of Austria, Bulgaria, the Czech Republic, Poland, Romania, and 

Slovenia. The purpose is to investigate the underpricing and long run performance of IPOs of 

Central and Eastern Europe. The model applied is CAPM adjusted returns. The research 

results reveal that underpricing of the IPOs in the Central and Eastern Europe is higher than 

that of the IPOs of developed markets in European Union. Furthermore, it is found that these 

IPOs are more volatile as well. Additionally the smaller IPO firms underprice more than the 

larger firms. Lastly, the long run performance of these IPOs is less as compared to the IPOs of 

the EU’s developed markets. 

Lu, Kao, & Chen (2012) examined 938 IPOs of Taiwan listed on stock exchange over the 

period of 1992 till 2005. The purpose is to examine the impact of Research and Development 

(R&D), venture capital and technology on the IPOs underpricing level. The model applied is 

Regression and Market Adjusted Return. The research findings reveal that the IPOs that are 

backed by venture capital underprice to a lesser level. Furthermore, it is found that the firms 
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which invest more in R&D and use latest technology also underprice less. It can be concluded 

that technology and R&D activities are inversely proportional to the underpricing of the IPOs.  

2.2.3 Empirical Evidences from US Market 
 

Long-run pricing performance of IPOs in US market has been explored in various researches 

such as Boulton, Smart, & Zutter(2010) examine 6156 IPOs of USA listed on NASDAQ over 

the period of 1980 and 2001. The purpose is to investigate the link between the level of 

underpricing and the corporate control. The model applied is correlation and regression. The 

research results reveal that where there is active corporate control of markets firms are most 

likely to be acquired in coming years. Furthermore, there is a positive relation between the 

level of activity in the corporate market and the level of underpricing. Additionally, it is found 

that underpricing is significantly related to the institutional block holding and the ownership 

structure as well. Similarly, Schaub & Schaub (2013) measured the long-run pricing 

performance of 193 IPOs listed on the stock Exchange of New York as the ADRs from 1990 

till 2009. The purpose is to investigate the aftermarket returns of the emerging market firms. 

They are traded as emerging market equities on the Exchange. The model applied is excess 

return and cumulative excess return. Excess returns are analyzed in terms of type of issue and 

date of issue. The research findings show that the firms outperformed the index significantly 

for the holding period. However, the issues before 2000 underperformed the index.  

Furthermore, SEOs outperformed and IPOs underperformed. Both the IPOs and SEOs listed 

in 2000 outperformed the market for issues. This matter is further elaborately extended by 

Qian Hong (2014) identifying the determinants of long-run pricing performance of IPOs listed 

in US markets by using a sample of 6198 firms between the period 1975 and 2004 when they 

went public. The purpose is to explore the determinants of the decisions related to the timing 

and to investigate when these IPOs come back to the equity market. The duration analysis is 

used to properly model and demarcate the line between two offerings of equity to explain the 

timing decision of two seasoned issuance of equity. Univariate and duration analysis tests are 

applied. Search results show that companies often return to a new round of stock issuance 

shortly after the previous one. The first seasonal stock offering (SEO) is likely to be 

implemented after the IPO as quickly as possible and then followed by SEO. The analysis of 

the duration shows that the top two SEOs are more likely to ride the total wave of the stock 

market and benefit from the wrong pricing of privacy in equities and follow-up SEOs. 

Hossain (2015) reported the long-run pricing performance of sample of 487 acquisitions by 

dual class firms of USA over the period of 1996 and 2009. The purpose is to study the impact 



32 
 

of quality of governance on the firms which have multiple voting structures. To measure the 

short term performance event studies model is applied whereas for the determination of long 

term acquisition performance BHAR and adjusted return on assets models are applied. The 

research findings show that those firms make better acquisition decisions which have better 

governance structure and quality and hence show remarkable performance. It is also found out 

that where there is above median quality of governance with acquirer’s exhibit stronger stock 

performance. These results are robust to different benchmarks used for this study. 

In continuation of work done by Hossain (2015),  Fine, Gleason, & Mullen (2017) further 

elaborated the long-run pricing performance of 2103 IPOs of USA listed on either NASDAQ 

and NYSE over the period between 1996 and 2008 to examine the effect of spending of 

marketing on the aftermarket performance of IPOs. The model for the research is extracted 

from the marketing and finance theories such as market based assets (MBA) and signaling 

theory. Data used for the purpose of investigation is obtained from the Securities Data 

Company (SDC) database. The research findings reveal that there is positive impact of 

marketing spending on the aftermarket performance in the short run whereas there is no 

significant impact observed in the long run. Furthermore, in the extreme market environments 

that is recession pre-IPO marketing spending neither reduces underpricing nor improves long 

run performance. These results have significant importance for the potential investors and 

shareholders.  

Reutzel & Belsito (2015) tested long-run performance using 379 firms of USA that went 

public between 1997 and 2007. The purpose is to investigate the perceptions of investors of 

IPOs about the female directors on the Board of Directors in the firms of USA. The model 

applied is hierarchical regression to investigate the perceptions. The enactment of Sarbanes-

Oxley Act in USA that is a major breakthrough in corporate governance which has changed 

the perception of female presence on the board. The research results are pre-enactment of the 

Act and the findings reveal that the investors negatively perceive their presence on board. 

Likewise, Park & Patel(2015) examined 398 non-internet USA IPOs between 1998 and 2007 

listed in Securities Data Corporation (SDC). The purpose is to study the difference between 

companies that have been dropped and retained companies on the basis of the two-digit SIC 

code and the year of supply and to establish a relationship between ambiguity and clarity of 

information and their impact on the low price. Search results show that the low information is 

a low IPO price. However, the positive correlation between ambiguity and lower IPO prices is 

less obvious when IPO companies show low strategic correlation with other industry 

companies, or operate in highly homogeneous or mid-sized conglomerates. This research 
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highlights the importance of the signal environment that affects the receiver of the logical 

signal that explains the ambiguous signals.  

Shette Rachappa, Kuntluru Sydhershan (2016) measured long-run performance by 

segregating the type of IPOs using 150 book built Initial Public Offerings (IPOs) of India 

during the period 2001 and 2006. The purpose is to study the impact of opportunistic profit 

management for the IPO year on market performance and long-term profits. The IPO analysis 

is performed on the basis of the adjusted return on sales and sales of assets. Beneish 

manipulation points and estimated receivables are used to measure the quality of profits. The 

applied model is the regression model. The results of the research reveal that the IPO profit 

and performance in the market is higher in the year of subscription compared to the initial 

subscription years. Moreover, in general IPO quality was less profit, there is a negative impact 

of opportunistic profit management on the long-term market performance of IPO. 

2.2.4 Empirical Evidences from Chinese Market 
 

Like other markets, Chinese market has large volume and various researches made their 

contributions in this domain such as Chen (2010) explored the long-run pricing performance 

of  25 IPOs of China that belong to tourism industry from the period between 1993 and 2006. 

The purpose is to examine and investigate the underpricing of A-share IPOs. The model 

applied is the regression analysis. The research results reveal underpricing at very high level 

in tourism industry. The initial day return as well as after 1 year underpricing level is very 

high. The factors responsible for the underpricing are winner’s curse and ex ante uncertainty. 

Even though the underpricing level is high, investors can not earn more than the market 

adjusted return at the amount of risk free rate. Therefore, it can be concluded that the 

underpricing in Chinese tourism industry IPOs does not ensure firms quality. 

Furthermore, this anomaly has been tested by Song, Tan, & Yi (2014) using 948 IPO firms of 

China over the period of 2006-2011. The purpose is to assess the importance of over-pricing 

and over-subscription value from the initial value of IPO and examine the determinants of 

these factors. The applicable model is the correlation, regression, and abnormal return of the 

purchase and retention (BHAR). The results show that there is a negative correlation between 

the value of the initial yield, the overvaluation of the valuation and the long-term performance 

of stocks after the Ibo. Furthermore, it can be concluded that overstatement better describes 

post-IPO performance compared to the initial yield. Similarly, there is a positive relationship 

between uncertainty in value and overvaluation of value and depreciation. The key 
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determinants identified are the reputation of underwriter insurance, investor perception and 

pricing regulation. 

Luo, Qian, & Ren (2015) extended their propositions in this domain by exploring the air 

pollution indices from cities of China i-e 120 cities during the period of 2001 to 2012. The 

purpose of research is to explore the financing activities of firms and their ultimate impact on 

environment. Due to the increasing global environment issue the firms of China are to be 

more aware of the impact of their activities on the surrounding environment where they 

operate and have to be responsive to these environmental concerns and related conservation 

issues. The model applied is regression analysis. The research results reveal that after the 

initial public offerings of firm’s results in lessened air pollution. Furthermore, the enhanced 

and enlarged production units and scales result in higher pollution once the proceeds are 

attained in IPOs. Additionally, the firms that are socially responsible reduce the air pollution 

as they adopt more environment friendly technology. The firms which have state ownership to 

higher extent produce fewer waste products and hence reflect the strict nature of government 

of China in controlling pollution. Likewise, Tan, Dimovski, & Fang (2015) measured the 

long-run performance of  135 IPOs of China belonging to infrastructure structure over the 

period of 1996 till 2012. The purpose is to examine the underpricing of infrastructure IPOs in 

China. The model applied is OLS Regression, Initial Return, and Market Adjusted Initial 

Return (MAR) Natural Logarithm of the Market-Adjusted Return (LNMAR). The research 

results show that initial returns of the infrastructure IPOs is lower than those of other IPOs in 

the same period. The uncertainty in such IPOs is lower and the underpricing of these IPOs is 

higher than that of regional India and Australia as well.   

2.2.4 Discourse Analysis of Long-run Performance of IPOs 
 

The prior studies have also indicated various models and methods that were developed and 

tested in the first-main market, that is, seasoned equity offerings. Likewise for the long-run, 

this excessive amount (underpricing) is raised without having any substantial growth 

prospects and opportunities (Y.-S. Lee, 2012;  Loughran & Ritter, 1995). In result, these 

issues would not be able to justify the high pricing and market adjusts their value with real 

valuation and pricing which is called underperformance which is reported in almost all 

markets:  
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Sr. 
No Study Period 

Sample 
Size Country Reported  

1 Das, Saha, & Kundu (2016) 2007-2012 47 India Underperformance  
2 Ozdemir & Kizildag (2017)  1980-2014 220 USA Underperformance  
3 Hossain (2015)  1996-2009 487 USA Underperformance  
4 Fine, Gleason, & Mullen (2017)  1996-2008 2103 USA Underperformance  
5 Dang & Jolly (2017) 1991-2015 98 New Zealand Underperformance  
6 Pandya (2016)  2004-2013 183 India Underperformance  
7 Komenkul & Siriwattanakul (2016) 2001-2012 245 Thailand Underperformance  
8 Dhamija & Arora (2017)  2005-2015 377 India Underperformance  
9 Dhamija & Arora (2014) 2007-2010 31 India Underperformance  
10 Stevenson & Dimovski (2014) 1994-2007 70 Australia  Underperformance  
11 Stevenson & Dimovski (2014) 1994-2007 61 Australia  Underperformance  
12 Singh & Kumar (2012) 2006-2007 116 India Underperformance  
13 Bhatia (2012)  1992-2002 648 India Underperformance  
14 Baluja Garima (2016)  1992-2011 3374 India Underperformance  
15 Komenkul Kulabtur (2016)  2001-2012 245 Thailand Underperformance  
16 Schaub & Schaub (2013) 1990-2009 193 USA Underperformance  
17 Qian Hong (2014)  1975-2004 6198 USA Underperformance  
18 Ogura (2017) 2002-2013 668 Japan  Underperformance  

19 Ooi, Mori, & Wong (2018) 2001-2013 
all 

REIT  Asia Underperformance  
20 Park & Patel (2015) 1998-2007 398 USA Underperformance  

21 
Shette Rachappa, Kuntluru Sydhershan 
(2016)  2001-2006 150 India Underperformance  

22 Chen (2010) 1993-2006 25 China Underperformance  
23 Sahoo & Rajib (2010) 2002-2006 92 India Underperformance  
24 Baluja (2018)  2006-2011 3374 India Underperformance  
25 Gounopoulos & Hoebelt (2013) 1992-2012 606 Germany Underperformance  
26 Boulton, Smart, & Zutter (2010)  1980-2001 6156 USA Underperformance  
27 Komenkul & Kiranand (2017) 1986-2014 76 ASEAN Underperformance  
28 Song, Tan, & Yi (2014) 2006-2011 948 China Underperformance  

29 Berk & Peterle (2015) 2000-2009 172 

Austria, 
Bulgaria, the 
Czech 
Republic, 
Poland, 
Romania, and 
Slovenia Underperformance  

30 Bonardo, Paleari, & Vismara (2011) 1995-2003 499 

Germany. 
UK, Italy, 

France Underperformance  
31 Bansal & Khanna (2013) 2000-2011 320 India Underperformance  
32 Lu, Kao, & Chen (2012) 1992-2005 938 Taiwan Underperformance  
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This anomaly originated propositions and theories that are (a) “window of opportunity 

hypothesis” that presumes that during the hot market period (high activity period), firms 

overprice their issues resulting into the yield low returns for the investors in the long run 

(Ritter, 1991),  (b)“impresario or fads hypothesis” which deduces that investment banks 

intentionally underprice their underwritten IPOs for generating more demand of their IPOs in 

market. This is done by the investors to get more return on the first day trading in the 

market(Zubair Mumtaz et al., 2016). More the size of underprice cause the higher chances of 

subsequent correction take place to adjust the long-run prices of IPOs in market that result 

substantial underperformance of IPOs, (c) “divergence of opinion hypothesis” which assumes 

that uncertainty about IPO causes the overvaluation on first trading and subsequent 

underperformance in long-run and (d) “entrenchment theory” which explains the relationship 

between the management mechanism of the company and long-run performance of IPOs. 

When managers gain so much power in the company, they would be able to use the firm for 

their own vested interests instead of the interests of shareholders.  

 

2.3. Part III: Mean and Volatility Spillover 
 

Financial globalization generally means integration of stock exchanges which further fuel 

synchronization of financial synergies (Kalemli-ozcan et al., 2017), transmission of risk and 

vulnerabilities (Majumder & Nag, 2018), co-movement of exchanges(Patel, 2016) and mean 

and volatility spillover (Natarajan, Robert Raja Singh, & Chidham Priya, 2014) among 

exchanges across the globe. This paradigm shift creates high level of dependency among 

exchanges, develops unidirectional movement and integrates other financial instrument and 

products with exchanges movement and performance (M.-P. Chen et al., 2014). The extensive 

literature is available in each aspect of exchanges integration and movement. We divide the 

literature review into three major concerns of financial integration; (a) synchronization of 

relevant financial synergies, (b) transmission of risks and vulnerabilities and (c) dynamics of 

financial integration before and after financial crisis during 2007-08.  

2.3.1 Transmission of financial synergies and vulnerabilities 

 

In the first step, our focal point is how and to what extent financial synergies of regional and 

global exchanges are synchronized? And what level of mean and volatility spillover exists 
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among exchanges. In order to address the concept of synchronization of financial synergies 

and transmission of financial vulnerabilities, we want to develop support of multi-layered 

literature ranging from various markets and time span. In this sphere, various attempts have 

been made to identify the interconnection and synchronization of financial corns. Yavas & 

Rezayat (2016) attempts to identify ETFs and average and volatility returns from the US and 

Europe to emerging stock markets from February 3, 2012 to February 28, 2014. - MARMA) 

to find the transition from advanced markets to emerging markets and GARCH (GARCH) 

generalized regression model (GARCH) to test the presence of mean and oscillation between 

sample exchanges. They found a common revenue movement among all the ETFs in the 

country, which creates synergies in the return of the market to highly volatile domestic 

markets. They also noted that ETF fluctuations from emerging markets are not being 

transferred to the USA, South Africa, Brazil and Chinese stock markets. On the other hand, 

these markets have shifted volatility to emerging markets. Similarly, the volatility of the US 

market is transferred to India, Russia, Mexico and Turkey. Similarly, European volatility is 

spreading to Mexico and South Korea. These discoveries are very important insights for 

investors that financial synergies are moving in bilateral directions but volatility and risk are 

moving only from developed markets to regional markets. 

Majumder & Nag, (2018) investigated shock and volatility transmission in various sectors 

listed on National Stock Exchange (NSE) of India during the period of 2004 to 2014 using 

autoregressive asymmetric BEKK-GARCH model. They found bidirectional mean and 

volatility spills over between Finance and IT and unidirectional from Fast-moving consumer 

goods (FMCG) to these sectors. In view to this, FMCG are not affected from other sectors 

listed on NSE. These finding are very interesting with regards to portfolio management that 

not only external market return influence the returns of local sectors but within market listed 

sector effects on the returns and movement of share prices. Similarly, Alikhanov, (2013) 

contributes efforts to investigate the role of mean and volatility spillover effects of U.S, EU 

stock markets and oil price market on estimation of stock return stock markets of eight 

European countries using GARCH technique. He reported that volatility spillover effects from 

the US-global, EU-regional and oil market towards the domestic regional exchanges. He also 

found mean spillover effects of only US-global on regional exchanges. Stock prices of these 

regional exchanges are mostly influenced by mean and volatility spillover effects of US-

global and EU-regional markets. Although, EU-regional markets are transmitting volatility 

into regional markets but not return spillover effects. In this result, we can deduce dominating 

presence of the U.S mean and volatility spillover.  
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Gunasinghe, (2005) examines the integration and volatility spillover transmission among 

exchanges of Pakistan, Indian, and Sri Lanka. He finds that after 1990, emergence of the 

liberalization of economies enhances linkage among these regional exchanges for the period 

1997–2002 compared to 1992–96. He also rejects the proposition of long-run association of 

regional exchanges. Secondly, he explores the volatility spillover effect of Indian exchanges 

on capital markets of Sri-lanka and Pakistan. In order to extend, the proposition of 

Gunasinghe, (2005), Taneja, (2012)makes attempt to examine the short-term and long-term 

association between major world financial markets and Indian stock exchanges during the 

period 1999 to 2010 using Granger Causality test and Co-integration test. He finds the short-

run and long-run relationship between Indian and world exchanges. He also explores that 

Indian stock exchanges are flowing (unidirectional way granger causality) the US markets. 

These findings also deduce the prominence of US market and furthermore, Indian markets are 

converging towards US markets.. Liu & Ouyang, (2014) added information transfer and 

coherent movement factors to explain mean and volatility spillover effects between US and 

Chinese markets under common external circumstances. They reported evidences of mean 

and volatility spillover effects and dynamic conditional correlation which also confirm that 

bad and good news in US markets has similar effects on regional markets. Another attempt of 

transmission of  financial vulnerabilities and risks by Hwang, (2014)has made to address the 

issue of transmission of financial crisis effects from US market to Hong Kong, Korea, 

Singapore, Taiwan before and during the financial crisis period. They inferred no mean 

spillover effects exist but there is volatility spillover effect between US market and Hong 

Kong, Korea, Singapore, Taiwan during the financial crisis.  

To provide more theoretical and statistical comprehension to this concept of transmission of 

volatility or risk, S. J. Lee, (2009)  conducted the research on volatility transmission  between 

regional market that are Japan, Singapore, Taiwan, India, Hong Kong, and South Korea. The 

findings of this study is also persistent with all previous studies that there is not only mean 

and volatility spillover effects from global and more influential market but also exist with 

regional exchanges as well. To further comprehend the analysis of mean and volatility among 

region exchanges, Taşdemir & Yalama, (2014) undertaken the study on mean and volatility 

spillover in inter-regional exchanges selecting São Paulo Stock Exchange  and Istanbul Stock 

Exchange as sample of study. They found the significant and strong evidences of volatility 

spillover effects among these exchanges which provide strong support to the concept of 

market integration and co-movement.  
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2.3.2 Changing Dynamics of Mean and volatility spillover 
 

In order to explore the dynamics and outcomes of financial integration of exchanges, we start 

from the study of Masulis & Ng, (1990) which aims to investigate the short-run integration 

and interdependence of world major stock exchanges such as Tokyo, London, and New York 

stock markets during the period of 1985 to 1988. This period of time was the start of world 

liberalization of economies and growth, during this period, he finds the prominence position 

of world leader exchange i.e. New York stock exchange. This finding shows the primacy of 

New York stock exchange in the early days of financial integration and supports the 

convergence theory-domestic and local exchanges converge towards the international forums. 

The narrative of market integration and spillover effects has been tested by using comparison 

mechanism of friend and foes countries by (Choudhry, 2004). The sample of study was 

comprised of three pairs of foes i.e. Israel–Jordan, India–Pakistan, and Greece–Turkey and 

US has been taken as a friends of all sample countries. It is found bidirectional mean and 

volatility spillover between two countries and US market has prominent position in overall 

sample.  

Similarly, Harris & Pisedtasalasai, (2006) conducted their study on the mean  and volatility 

spillover between large and small stock indexes of London Stock Exchange using GARCH 

model. They found that both large and small indexes behavior is asymmetric. Secondly, mean 

and volatility spillover transmission exists between large and small indexes. In the 

continuation of the narrative of their predecessors, Bhar & Nikolova, (2007) show similar 

views and thoughts in the domain of mean and volatility spillover after conducting study on 

BRIC countries using an ARMA (1, 1)-GARCH (1, 1)-M models. They find the similar 

outputs as their ancestors found that global markets especially US market have been 

transmitting mean and volatility effects to BRIC countries stock market. They also report the 

mean and volatility spillover effects within BRIC countries stock markets. Furthermore,  

Ayanangshu Sarkar, (2016) make attempt to enhance the understanding in the domain of 

stock market integration by investigating  patterns of volatility. For this, purpose, they used 

GARCH models to find out level and dynamics of financial integration among USA, Indian 

and Chinese stock markets during 2006–2011. Their findings expose that level of integration 

among USA, and both emerging markets is variant in nature and mean and volatility spillover 

from US market to these regional market is persistent and long-run. Secondly, this mean and 

volatility spillover varies during the different period of time. They concluded that level and 

nature of financial integration are not consistent. In short period of time, it varies in bother 

emerging markets.  
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In order to extend contribution of literature with regards to Indian stock market movement 

and behavior,  Mukherjee & Bose, (2008) conducted their study on  co-movement of Indian 

stock exchanges with Asian and US stock markets using co-integration, VAR and Granger 

Causality. They found that US market has a significant influence on Indian stock market and 

US market information assert strong penetration the on Indian markets. They also confirmed 

that mean and volatility spillover effects from Indian markets to local and regional markets. 

Spillover effects from other sectors like crude oil prices and the US$/INR exchange rate on 

various sector of Indian stock market was investigated by Kumar & Maheswaran, (2013). 

They found a significant return and volatility (down-side and up-side risk) spillover effect 

from the crude oil market to pharmaceutical, fast-moving consumer goods (FMCG) and 

energy sector. On the other hand, they also confirmed spillover effect of exchange rate on 

only once sector i.e. pharmaceutical illustrating that most of pharmaceutical companies are 

MNCs, so that these are getting influence from exchange rate effects. Similarly, Pham, (2012) 

reported their findings in the domain of return and volatility spillovers across the REIT 

markets. They selected the of Japan, Singapore, Hong Kong, Malaysia, Taiwan, Thailand, and 

South Korea markets as sample of study  and collected data of daily stock market index 

during the period of  the June 2006 to May 2011. They found that weak correlation among 

these REIT markets and they also confirmed that correlations among emerging REIT markets 

are lower than that among developed markets.  

Bissoondoyal-Bheenick, Brooks, Chi, & Do, (2018) made an attempt to find out volatility 

spillover US, Australian and Chinese market during the period of 2007 to 2016. This study 

also discussed spillover effects among various sectors listed on these exchanges. They 

reported significant bilateral causality among the US, Australian and Chinese market during 

this period. They also confirmed the spillover effects from US market to Chinese exchange’s 

listed sectors such as financial services, industrials, consumer discretionary and utilities 

industry but these effects cannot be seen from Australian markets to Chinese Markets. In this 

study, they also deduced bilateral relationship across all of the industries if they exclude the 

period of financial global crisis. Joshi, (2011)conducted his research on the spillover effects 

among India, Japan, Korea, China, Jakarta, and Hong Kong stock exchanges during the period 

of 2007 to 2010. He used GARCH-BEKK Model. He found bidirectional mean and volatility 

spillover effects among India, Japan, Korea, China, Jakarta, and Hong Kong stock exchanges. 

He also confirmed magnitude of volatility linkages is weak and own volatility is higher than 

the cross-sectional volatility spillover. These findings indicate that regional market are least 

integrated and had a least spillover effects within each other. 
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Chow, (2017) conducted his study on mean and volatility spillover effects from US nod UK 

and within Asian Market. The findings of the study are quite similar with previous attempts 

indicating strong role of US and US market. This also confirms the mean and volatility 

spillover within Asian markets. Second major contribution has been made by this study was 

that the Asian bourses are becoming more important emitters of financial shocks since the 

crisis. Badshah, (2018) examined the cross-market volatility linkages among the fear index 

(VIX), the developed-market index (VXEFA), and the emerging-market index (VXEEM). He 

found the strong evidences of co-integration and spillover effects. It is also inferred changing 

dynamics of volatility spillover in different regime and time period. Wang, Pan, & Wu, 

(2018) tested the preposition of prominence positioning of global market on regional markets. 

They found the US market has strong penetration on regional market. It has become stronger 

during business cycle recessions in the USA. It is also inferred that accounting information 

available in US market are strengthening the forecasting accuracy of international stock price 

volatility. 

2.3.3 Role of different Time Zone and Working Hours 
 

The different studies have been tested spillover effect of mean and volatility using different 

time period, capitalization and market prominence, another attempt to make a further 

clarification in this domain by Olbrys,( 2013) has been made. To test the mean and volatility 

spillover, he used a proposition of different time zone selecting US, Poland and Hungary 

stock market. He found U.S. prices spill over to other markets but not volatility. He also 

confirmed negative asymmetric behavior of exchanges. Furthermore, it is also confirmed the 

no role of different time zone in mean and volatility spillover. The role of different time zone 

in mean and volatility spillover is further supported by Hua & Sanhaji, (2015). In this study, 

proposition of different working hours and time has been taken as a variable of interest. It 

found the Chinese market are closer to Asian and Non-Asian markets and China market has 

daytime and nighttime effects on Asian as well as other regional market. The finding of study 

supports the proposition that transmission of volatility spillover is beyond the control and 

influence of different region, time zone and working hours. 

2.3.4 Dynamics of Mean and Volatility after Global Financial Crisis 
 

After the US financial crisis occurred in 2007-08 and European debt crisis, concerns about the 

financial integration with global markets arises. To highlight transmission of financial crisis 

of one market to other markets, Aloui, (2011) make an attempt to find out the mean and 
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volatility spillover among emerging market of Latin American region and impact of global 

financial crisis on the behavior and trend of markets. They found mean and volatility spillover 

exist among these emerging markets and also confirmed the severe impact of financial crisis 

on trend and market behavior of these selected exchanges. In continuation of this work, 

Mulyadi & Anwar, (2012) contribute their efforts to measure the mean and volatility spillover 

effects in US, UK and Greece market during January 2006 to July 2010 using GARCH (1,1) 

and GARCH-X models. They find that there is no mean and spillover effects from global 

markets but within regional (European market) after financial and debt crisis. These results 

indicate the mean and volatility spillover effects shifted from global markets to within 

regional markets after crisis. Similarly, Slimane, (2012)make effort in the debate of mean and 

volatility spillover effects by including risk of merger of stock exchange using GARCH (1,1) 

technique. He reports the existing of mean and volatility spillover effects between sample 

exchanges but Euronext merger did not affect the market risk (volatility). These findings also 

explore another thoughtful insight in this domain that market internal changes and re-strutting 

do not reshape the trend and risk transmission among exchanges.  

Further, to support the notion of changing dynamics of mean and volatility spillover from 

global market to regional markets Narula, (2016) contributed their thoughts by investigating 

the various level and aspects of mean and volatility spillover among BRICS nations during 

the different time period and regimes. Overall time period of study was divided into three 

phases that are pre-formation period, the post-formation period, and symbolizes post-

formation period after the entry of South Africa. Researcher found little scope of 

diversification in the entire regimes which indicates that in all regimes the level and strength 

of financial integration among BRICS nation was same and static. On the other hand, she 

found penetration of global recession on the performance and growth of BRICS nations. 

Jebran & Iqbal, (2016)examined the volatility spillover effects between stock market and 

foreign exchange market of Asia during the period of 199 to 2014. For this purpose, they used 

EGARCH approach to find out the volatility spillover effects between stock market and 

foreign exchange market. They found the bidirectional asymmetric volatility spillover among 

the Pakistan, China, Hong Kong and Sri Lanka stock markets and foreign exchange market. 

On the other hand, Indian stock market and exchange market showed unidirectional 

transmission of volatility spillover effects.  

Similarly, Wu, Pan, & Tai, (2015) spillover effects of market in five selected Asian markets 

and 10 Global indexes (G-10) exchanges using panel smooth transition auto-regression 

models in combination with volatility index. In this study, they reported the non-persistence 
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volatility among all cross-sections and it varies from time to time. They also reported 

significant impact of volatility index on these selected exchanges. On the other side, it is also 

confirmed that market behavior of exchanges is asymmetric. Asian exchanges are more 

volatile and risky markets with comparative to G-10 exchanges. Singh & Singh, 

(2017)contributed their efforts to examine dynamic co-movement and return-volatility 

spillover effects in BRIC’s countries using VAR-ABEKK and VAR-DCC-AGARCH (1,1) 

models. To get more comprehensive and detailed outcome they also used Markov regime 

switching model during the global financial crisis period. They found no long-run co-

movement and spillover effects and further, they found markets are partially integrated. It is 

also deduced that negative spillover effects exist among these countries and asymmetric trend 

has also strong penetration on each others. 

 To further comprehend the analysis and understanding in the domain of mean and volatility 

spillover effects Ke, Wang, & Murray, (2010) made their effort on co-movement and 

spillover effect of Chinese market on regional and from global market to Chinese markets 

splitting the period into two phases; (a) July 2005–12 July 2007, and  (b) August 2007–July 

2009. They applied the GARCH and EGARCH model. They reported asymmetric behavior of 

Chinese market with comparative to other selected sample. It is also deduced that Chinese 

market are getting influence and capturing mean and volatility from global markets viz-a-viz. 

On the other hand, it has been transmitting mean and volatility to regional markets. The 

finding of this Ke, Wang, & Murray, (2010)  has been extended by Zhu, Tang, & Guo, (2017) 

contributing their efforts on the asymmetric mean and volatility transmission between China-

based Shanghai Composite Index (SCI) and the Hong Kong based Hang Seng Index (HSI). 

The sample of the study is divided into two parts i.e. Pre & Post financial crisis. Finding of 

the study deduces return spillovers from its lagged returns or from the other index not only 

vary across time but also depend on stock state. They also confirmed that return volatility has 

positive impact on the stock market in a bull market condition. To comprehend the analysis of 

mean and volatility spillover effects, Kim & Ryu, (2015) added concept of co-jumping 

(random walk) in his study on U.S. and Korean stock markets. He confirmed the mean and 

volatility spillover effects among the U.S and Korean exchanges. Furthermore, it is also 

confirmed that there is strong correlation between in size and intensity of co-jumps between 

the U.S. stock market and Korean stock market. 
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2.3.5 Discourse Analysis of Spillover Effects of Risk and Return 
 

After the advancement of technology and emergence of notion of globalization, integration of 

financial and capital markets has been come into sight which further fuel synchronization of 

financial synergies and transmission of risk and vulnerabilities. This paradigm shift created 

the interest of researchers and academicians to test the concept of co-integration, co-

movement and return and volatility spillover effects. In last three decades, various attempts 

have been made to test the co-movement and mean & volatility spillover effects in different 

region. The debate covers all aspects of synchronization of financial synergies and 

transmission of financial risks and vulnerabilities. Prior literature exposes every sphere of this 

debate in tern of co-movement and spillover effects that are (a) spillover effects from global 

market to regional viz-a-viz, (b) from regional to regional (c) spillover effects in exchanges 

listed on different time zone and (d) spillover effects of other markets like oil & foreign 

exchange market on stock return and volatility. Although, most of the aspects of mean and 

volatility spillover effects has been covered in previous studies but still it is gray area where 

we can make our contribution with perspective to risk and return spillover from parental 

market (country of incorporation’s market) to cross-listed firms as well as host market (where 

secondary listing and IPOs has been made).   

 

2.4. Part IV: History of AIM and IPOs Listed on AIM 
 

2.4.1 History of AIM 
 

Generally, the legal and operating framework of main markets do not help and facilitate small 

medium enterprises (SMEs) to trade in capital market. In result, these SMEs could not access 

the pool of investment and grow their business relative to large size firms. According to 

convergence theory-catch up effects which elaborates that after globalization and financial 

integration, large size entities-Multination companies (MNs) could generate synergic effects 

in highlycompetitive business world.  If capital is not invested in these firms,  no catch-up can 

occur (Kolodko, 2002). The less integrated and small size entities is then classified to have 

diverged rather than converged (Lisa &Lorentzen, 2008) and may not be able to get more 

fruitful outcomes. To overcome these barriers, Alternative Investment Market (AIM) was 

launched on 19 June 1995 as a sub-market of London Stock Exchange (LSE). The prime 



45 
 

objective of AIM was to facilitate those firms which could not fulfill the regulatory and listing 

requirements of main market-London Stock Exchange.  

The AIM Regulatory Model relies on the option of compliance or interpretation that allows 

companies that have been placed on AIM to either comply with relatively few AIM rules or 

explain why they have decided not to comply with them. The main objective of this market 

was to facilitate and enhance business opportunities for SMEs (Acedo-Ramírez & Ruiz-

Cabestre, 2016). During the past two decades, only 21.9% new issues were listed on the LSE 

(main market) whereas 78.1% listed on the alternative markets (Abdullah et al., 2017; 

Colombelli, 2010). There are reasons to expect that the behavior of listed companies on the 

London Stock Exchange and AIM are very different. First, you do not need to have specific 

eligibility criteria for inclusion in the AIM list. Second, companies do not need to have any 

specific financial records to trade on AIM. Finally, there is no minimum requirement for the 

size or number of shareholders (Colombelli, 2010). This phenomenon generates a new 

discourse with serious consequences in the short term and long term if the companies go 

public in sub-market? Differences in the institutional characteristics of the markets, i.e. the 

main market and AIM, led to the determination of factors affecting the dynamics of IPO 

pricing in AIMs.  

AIM also evades many mandatory rules and regulations in the legal framework of EU capital 

markets - as in the UK - and other rules applicable to the bodies of companies listed on the 

London Stock Exchange (Migliorati & Vismara, 2014). AIM also believes that self-regulation 

is necessary for low organizational AIM burdens: Companies seeking to list their securities in 

the AIM forum are not subject to strict and complex listing and trading requirements; after 

granting acceptance, companies must comply with continuing commitments that are relatively 

less than obligations governing the operation of stock exchanges Large; and some corporate 

governance provisions are not mandatory for AIM companies. Therefore, listed companies are 

often subject to manipulation by institutional investors. Companies listed on the AIM list are 

usually required to comply with the corporate governance requirements of their jurisdiction, 

which vary widely in practice. Similarly, in AIM, various types of stocks are being traded e.g. 

cross-listed IPOs, demutualized and local IPOs.  Local IPOs are those stocks which are 

incorporated in local forum and subsequently offered in local markets which are as follow:- 
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2.4.2 Local IPO 
 

AIM is facilitating all types of companies to issue their initial IPOs in their forum; there are a 

large number of local SMEs listed on the AIM. The companies that issue stock to participate 

in trading for the first time. These companies go in public for first time and offer shares to 

general public for trading are called local and newly listed issues. Figure 1 exhibits the 

position of IPOs floated on the AIM during the period from 1995 to 2017.   

 
          Source: London stock exchanges  

Figure 1: History of IPOs on AIM 

 

2.4.3 Demutualized IPOs 
 

Demutualization is the transformation of guaranteed limited/private limited public limited 

company. Many large UK companies have switched to the limited public sector, such as 

Metropolitan Life Insurance (MetLife), John Hancock Financial Services and Prudential 

Financial Group, and the latest developments in the MetLife insurance claim. Many 

researchers discovered the US market and discussed the abolition of classification in 

industries that belong to the responsibility of property and life insurance in the United States 

of America. However, a guide can not be found with regard to efficiency improvement after 

the conversion occurs. Moreover, the long-term performance of IPOs for insurers is strikingly 

different from the performance of the IPOs listed for the company. This has been 

demonstrated by the results of previous literature indicating that IPOs in the long run reduce 

the performance of counterparty companies. Unqualified insurers outperform benchmark 

companies over the course of the conversion horizon after 3 years, while non-regulated 

insurers abandon their standards. Keeping in view to this, researcher intended to explore the 

behavior of demutualized IPOs in AIM while comparing with other categories.  
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2.4.4 Cross-listed IPOs 
 

The fragmentation of markets that have re-emerged with these barriers creates incentives for 

corporate managers to adopt financial policies such as listing on the international stock 

exchange as the company list its shares on at least two exchanges in different countries. 

However, investors can now easily access foreign capital markets where geographical 

boundaries have become meaningless(Alaganar & Bhar, 2004). At the same time, listed 

companies can enlist their securities on other exchanges for trading around the world without 

any hassle to attract investors effectively and by controlling their operations in head offices 

located in different corners of the world (Dodd & Gilbert, 2016).The most recent literature 

has identified the numerous benefits as well that are related to the cross-listing which are 

summarized here. It is found that if there are any restrictions put forward by the segmented 

markets and capital flows, then the counter-listing serves as a shield to counter these. 

Furthermore, these firms come mostly from those countries where the cost of trading is very 

high, the standards of accounting are very low and the protection for the shareholder is very 

low. Following chart exhibits number of cross-listed companies on different stock markets. 

UK’s market is at the top of list /most favorable market for cross-listed firms.     

 

 
Source:  WFE data about Cross-Listing 
Figure 2: No of Cross-Listed IPOs all over the world. 
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CHAPTER 3 

THEORETICAL FRAMEWORK AND METHODOLOGY 
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In this part, in first step, focal point of the study is to discuss the underpinning theories that 

play a vital role to understand underpricing and underperformance of the IPOs. The concept 

of underpricing is stated as it is a difference between offer price and market price at first day 

trading and for the short-run it is extended till one month(Clarkson & Merkley, 

1994).Generally, short run performance represents underpricing of IPOs but the time span for 

short-run is till one month. A variety of logics and hypothesized determinants for 

underpricing are developed utilizing the underpinning theories such information asymmetry, 

ex-ante uncertainty, ownership dispersion signaling hypothesis, underwriter reputation, and 

market feedback.  Likewise, Long run share price performance indicates that IPOs 

underperform from one to three years period. Various reasons have been developed for 

underperformance using underpinning theories such as window of opportunity hypothesis, 

impresario or fads hypothesis, divergence of opinion hypothesis and entrenchment theory. 

Keeping in all these theories in mind, potential determinants of underpricing, short-run, and 

long-run performance of IPOs are extracted and utilized in econometric equations.  

In second step, focal point of the study is to discuss and deliberate upon the methodological 

aspects of research- “how theoretically developed propositions will be tested”. In this part, 

entire course of action is divided into three phases; (a) short-run performance of IPOs 

measurement methods, (b) long-run performance of IPOs measurement methods and (c) mean 

and volatility spillover from parental markets to cross-listed IPOs and AIM. In the first step, 

short-term performance is measured through Market Adjusted Abnormal Returns (MAAR) on 

1st, 15th and 30th day of trading. Subsequently, determinants of short-term pricing 

performance have been tested through using robust regression.  Father to expend the pace of 

analysis, Researcher also used Extreme Bounds Analysis (EBA) and Markov switching 

regression to find out the robust factor affecting the pricing performance of IPOs and what 

determine the high and low return in IPOs on 1st, 15th and 30th day of trading respectively.  

Secondly, long-term pricing performance of IPOs has been measured through using Buy and 

Holds Abnormal Returns (BHAR) for period of 36 months. Likewise, determinants of long-

term pricing performance have been tested through using robust regression and Extreme 

Bounds Analysis (EBA).  Last but not least, mean and volatility spillover effects from 

parental markets to cross-listed IPOs has been evaluated through GARCH in mean(1,1) 

model.   
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3.1 Part I: Short-run Pricing Behavior of IPOs 
 

3.1.1 Theoretical Discourse on Short-run Pricing Behaviors 
 

In the domain of pricing performance, first anomaly in terms of underpricing was introduced 

by Reilly and Hatfield (1969). That research initiated along-lasting debate in literature with 

regard to IPOs performance and identified various hypothetical explanations including: (a) 

winner’s curse, (b) ex-ante uncertainty hypothesis, (c) underwriter reputation hypothesis, (d) 

signaling hypothesis (e) ownership dispersion hypothesis, and (f) agency conflict (Mumtaz et 

al., 2016). All these theories have been tested in different time spans and markets. Rock 

(1986) found a general trend among the investors to buy the stocks from secondary markets 

exceeding the actual worth or intrinsic value. This process is also called the information 

asymmetry (Naifar, 2011). Prior literature classifies the investors into two categories that are 

informed and uninformed investors (Rock, 1986). Usually informed investor attempts to 

collect firm specific information about new offerings. Investors are mindful of the cost of that 

information (Carter & Manaster, 1990). On the other hand, informed investors estimate the 

intrinsic worth of new issues on the basis of available information. Contrary to this, other 

investors overprice or underprice the offering due to incomplete information, emotions or any 

other number of factors regarding stock market trading and firm’s specific characteristics 

(Aggarwal, Leal, & Hernandez, 1993; Mok & Hui, 1998; Mumtaz, Smith, & Ahmed, 2016). 

In prior literature, the firm age at the time of offering (Guo, Brooks, & Fung, 2011), return on 

asset (Purnanandam & Swaminathan, 2004b) and financial leverage (Mumtaz et al., 2016) 

have been taken as proxies of information related to IPO firms.  

Studies have focused on the ex-ante uncertainty hypothesis as a factor responsible for 

underpricing. This theory is based on the idea that IPOs investing adjusts the risks perceived 

by investors (Clarkson & Merkley, 1994). This uncertainty is divided into two parts; pre- and 

post-IPO uncertainty. Genesis of pre-IPOs risk is linked with firm’s capacity and 

performance. This risk may arise because of market regulations (Cattaneo, Meoli, & Vismara, 

2015; Tian, 2011), market competitiveness (Derrien, 2005), and industry performance 

(Purnanandam & Swaminathan, 2004a). Other studies documented that post-IPOs risk as a 

market trading risk (Carter & Manaster, 1990), attaining market skills and routine (Ritchie, 

Dimovski, & Deb, 2013) and learning to deal with an expanding shareholder base with often 

conflicting demands (Peter-jan, Engelen; Nick, Bailey; Marc, 2013). Ex-ante uncertainty is 

manifested through various dimensions such as aftermarket risk (variance of the after-market 
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returns of IPOs) (Mumtaz et al., 2016), the firm age at the time of offering (Guo et al., 2011), 

the offer size, and oversubscription (Guo et al., 2011).  

One of the most debated factors affecting the pricing performance is related to prestige of 

underwriters. It is presumed that if the underwriter has a good reputation in the market, 

underpricing of the IPOs will be lessened (Carter & Manaster, 1990; Jeribi, 2015). It has also 

been suggested that sometimes underwriters intentionally underprice their IPOs to gain more 

demand in the market (Mumtaz et al., 2016). Several methods have been adopted to measure 

the underwriter’s prestige, for instance, using the market capitalization, raised by specific 

underwriter (Migliorati & Vismara, 2014). Most of the studies found significant and negative 

role of underwriter’s prestige in underpricing of IPOs (Chen, Shi, & Xu, 2013; Jeribi, 2015; 

Tan, Dimovski, & Fang, 2015).  

Earlier studies documented the role of markets factors in the underpricing of IPOs. Signaling 

hypothesis is the one of the most debated theories. That theory suggests that sometime high 

quality large firms intentionally underprice their issuance to differentiate their status in market 

from low quality firm (Ritter, 1984; Su & Fleisher, 1999). Market sentiments and investor 

sentiments are also included in signaling theory. Market signals and investors sentiments have 

been used as proxies of signaling hypothesis (Luo, Fang, & Esqueda, 2012). The ownership 

dispersion hypothesis has been used in the IPOs literature to theorize that management of the 

firm intentionally underprice their IPOs to get small shareholders instead of large or corporate 

shareholding. The supposed main purpose of the dispersal of ownership is to create liquidity 

of shares. The belief among managers is that small shareholders will not be able to challenge 

management. Prior literature highlights role of ownership dispersion in underpricing such as 

(Bouzouita, Gajewski, & Gresse, 2012; Guo et al., 2011, 2011; Ritter, 1984). Those studies 

could not find any difference between in ownership dispersion firms that underprice and those 

that do not. Agency conflict explains the conflict of interest between management and 

stockholders. Prior literature on IPOs e.g. (Lin & Chuang, 2011; Ritter, 1998; Ritter & Welch, 

2002) attributed agency conflict as a responsible factor for insider holding instead of  

signaling hypothesis. According to Ritter (1998) there is positive empirical relation between 

firm value and insider holdings may be due to agency rather than signaling factors. On the 

basis of the entire body of literature, we constructed an equation to test the fundamental 

question: what factors explain underpricing of IPOs in the AIM.  
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3.1.2  Determinants of Short-run Pricing Behavior 
 

In this part, methodology used by Aggarwal, Leal and Hernandex(1993) to measure the short-run 

IPO performance has been used and the market adjusted abnormal return for each IPO is 

computed as: 

Market	Adjusted	Abnormal	Return	 = 		 i,1

m,1
− 	1 		X		100																																												(3.1) 

 

where Ri,1israw return of stock i at the end of first trading day, the total return which is 

calculated as: Ri,1	 = 		 i,1 		 i,0

i,0
 . Where Pi,1 is the price of stock i at the close of the first trading 

day, Pi,0 is the offer price. Rm,1isthe market return which is measured during the corresponding 

period as:Rm,1	 = 		 m,1 		 m,0

m,0
.where Im,1 is the market index at the close of first trading day and 

Im,0 is the market index value on the offer day of the respective stock. The market adjusted 

abnormal return model can be referred as ‘short run IPO performance’. This study measures 

the behavior of local and cross-listed IPO over the first, fifteen, and thirty trading day in 

alternative markets.  To estimate the average MAAR for entire sample is calculated as: 

푀퐴퐴푅 =
1
푛 푀퐴퐴푅 , 																																																																																																								(3.1.1) 

 

To measure the underpricing and short-run performance, following hypotheses are 

constructed:- 

퐻 :  푀퐴퐴푅	1푠푡	푑푎푦, 15	푑푎푦	푎푛푑	30	푑푎푦 = 1 

퐻 :  푀퐴퐴푅	1푠푡	푑푎푦, 15	푑푎푦	푎푛푑	30	푑푎푦 ≠ 1 

 
Keeping in view of above theoretical discourse in mind, following determinants of IPO underpricing 

and short-run performance are used in study:- 

 

푀퐴퐴푅 , 	 	 	 = 훿 + 훿 푅푖푠푘 + 훿 푂푓푓 + 훿 푅표퐴 + 훿 퐹푖푛퐿푒푣 + 훿 푈푊 +

훿 푀푘푡 + 훿 푀푘푡 + 훿 퐹푖푟푚 + 훿 푀푘푡 + 훿 푂푓푓 +

훿 푎푔푒 + 훿 푅퐼푆 + 훿 퐿푖푠푡.퐷푒푙 + 훿 푌퐹푖푛_퐶푟푖푠푖푠 + 휇                          (3.2) 

MAAR is actually market adjusted returns of the issues on first, fifteen and thirty trading day, 

after market risk is a risk being faced by investor while investing IPOs and that is calculated 

as standard deviation of IPO return for 45 trading days post issue, Offer price denote the price 
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of share that is being offered to investor through fixed price mechanism or book building. 

Likewise, Return on asset (ROA) is calculated as net income by total assets. Financial 

leverage of firm before the issuance that is calculated as ratio of long-term debt in overall 

assets. Underwriter reputation is generally calculated as a dummy variable categorizing as 

high for 1 and 0 otherwise, Market return of AIM  is measured through FTSE-AIM index 

value-weighted index over 45 trading days prior to IPOs, Mkt_volatility is market volatility 

measured by standard deviation of market return over 45 trading days prior to IPO, Firm Size 

is taken as log of total assets of pre-IPO firm and market condition is a dummy variable, if 

IPOs is issued in a hot (bull) period it is treated as 1, otherwise 0. Similarly, Mktcondtion is 

calculated through Markov switching regression 1 or bull period and 0 for bear. Off size is 

size of IPOs which is calculated as natural log of market capitalization obtained through this 

issuance.  Age of the firm is actually the difference between registration period and   time of 

offering. RIS which is measured by internal shareholding by total outstanding shareholders, 

Listing delay is also the difference between the issuance  and listing, YFin_Crisis depicts that 

issue is made during global financial crisis then it is indicated as 1 otherwise o.  

3.1.3 Calculation of Underwriter’s prestige (UW) 

 

UW refers underwriter’s prestige is a dummy variable where the high prestige underwriter is 

treated as 1 and 0 otherwise. Underwriter’s (nominated advisor) prestige is calculated by 

market share of underwriter. We calculated underwriter’s prestige by following formula 

(Jeribi, 2015): 

 

Underwriter’s	Portion , = ,

∑ ,
	     

    

This study considers the portion of each underwriter for all IPOs in the total amount attracted 

during the sample period in an alternative market.  

 

TIPOs , = issued IPO shares of a firm j by underwriter i and  

∑ 	TIPOs , = total issued IPOs by all selected sample and underwriters.  

 

We also calculate the median for the participation of all underwriters for IPO firm j 

as:푀푒푑푖푎푛 = 푀푒푑푖푎푛	(Underwriter’s	Portion , ).If underwriter i has a value above the 
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median, it is assigned as 1 (which is referred as a high prestige underwriter),and zero 

otherwise. 

 

IfUnderwriter’s	Portion , ≥ 	푀푒푑푖푎푛 	; 		Note , = 1 

Underwriter’s	Portion , < 푀푒푑푖푎푛 	; 		Note , = 0	  

 

3.1.4 Calculation of Market Condition 

 

In order to identify the market condition, I use Markove switching regression. In this 

technique I identify the lowest market return as bear regime and highest market return as bull 

regime. This technique is applied using following equation: 

푟 = 휇 + 휖 , 휖 ~	푖. 푖.푑/(0,휎 )                          (3.2.1) 

.Moreover, stock return (푟 ), using two-state Markov process, has the following transition 

probability equation and matrix:- 

푃(푠 = 푗|푠 = 푖) = 	푃 (푡)                           (3.2.2) 

Generally, these probabilities are considered to be time-invariant so that or all t, but this 

restriction is not required(T. H. Goodwin & Goodwin, 2017). Principally, this matrix can be 

explained as follow:- 

푃 = 푝 푝
푝 푝

               (3.2.3) 

where, 푃 = 푃(푠 = 0|푠 = 0);푃 (푠 = 1|푠 = 0);푃 = 1 − 푃 ;푃 = 1 − 푃 . 

Once the two regimes are statistically identified, the filtered probabilities for each state are 

computed. This indicates the probability of the bear or bell for each month: 휃 =

푃(푠 = 푗|휑 ), 푗 = {0,1}. These discrete shifts comprises of their own dynamics, specified as 

a two-state first-order Markov process: 

푟 − 휇 = ∅ (푟 − 휇 ) 	+ 	∅ (푟 − 휇 ) + ∅ (푟 − 휇 ) + ∅ (푟 − 휇 ) +

휎휀 ,휎휀 	~	N(0,1)	                                      (3.2.4) 
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3. 1.5 Hypothesis on Short-run Pricing Behavior 

 

The results of the model (1) and (2) lead to testing the following hypothesis using respective 

underpinning theories: 

H1: There is significant impact of aftermarket risk on short-run pricing performance of IPOs 

 

H2: There is significant impact of age of the firm at the time of offering on short-run pricing 

performance of IPOs 

 

H3: There is significant impact of offer price on short-run pricing performance of IPOs 

 

H4: There is significant impact of Return on Asset on short-run pricing performance of IPOs 

 

H5: There is significant impact of financial leverage on short-run pricing performance of 
IPOs 

 

H6: There is significant impact of underwriter’s prestige on short-run pricing performance of 
IPO 

 

H7: There is significant impact of market return on short-run pricing performance of IPO 

 

H8: There is significant impact of market volatility on short-run pricing performance of IPO 

 

H9: There is significant impact of firm size on short-run pricing performance of IPO 

 

H10: There is significant impact of market condition on short-run pricing performance of IPO 

 

H11: There is significant impact of offer size on short-run pricing performance of IPO 

 

H12: There is significant impact of ratio of internal shareholding on short-run pricing 
performance of IPO 

 

H13: There is significant impact of listing delays on short-run pricing performance of IPO 
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H14: There is significant impact of issuance made in crisis year on short-run pricing 
performances of IPO 

 

3.2  Part II: Long-Run Pricing Behavior of IPOs 
 

3.2.1 Theoretical Discourse on Long-run Pricing Behavior 
 

In the literature of IPO, underperformance of IPOs was introduced by Ritter (1991). This 

initiated a long lasting debate and gave birth to various propositions responsible for the long-

run underperformance such as: (a) window of opportunity hypothesis,(b) impresario or fads 

hypothesis, (c) divergence of opinion hypothesis, and (d) entrenchment theory. Window of 

opportunity hypothesis develops the nexus between the timing of issuance and 

underperformance. It is generally built that during the hot market period (high activity period) 

firms overprice their issues resulting the yield low returns for the investors in the long-run 

(Ritter, 1991). Similarly, Loughran & Ritter, (1995) also supports the notion of window of 

opportunity hypothesis illustrating that to get the fruitful outcomes of high activity period, the 

firms manage to overprice their issues. In this way, newly listed firms also raise funds and 

investment from market at excessive prices(Mumtaz, Smith, & Ahmed, 2016). This excessive 

amount is raised without having any substantial growth prospects and opportunities (Y.-S. 

Lee, 2012;  Loughran & Ritter, 1995). As a result, these issues would not be able to justify the 

high pricing and market adjusts their value with real valuation and pricing. In prior literature, 

various studies documented the hot activity period and IPO underperformance such as (Ali, 

2017; Kaneko & Pettway, 2003; Khurshed, Kostas, & Saadouni, 2016; Ritter, 1998). IPOs 

going public in hot activity period are overly optimistic growth prospects perform 

substantially worse than the other IPOs (Mumtaz et al., 2016). Impresario or fads hypothesis 

explains that generally investment banks intentionally underprice their underwritten IPOs as 

to generate more demand of their IPOs in market, so that investor could get more return on 

first day trading in market(Mumtaz et al., 2016). Through this gesture, actually these 

investment banks want to create their positive and professional identity in the market that 

underwriters are giving good investment advice and proving profitable opportunities to 

investors. This hypothesis develops that the initial return and subsequent underperformance 

are strongly and positive associated with each other resulting they move in the same direction. 

Higher the level of underpricing cause the higher probability of subsequent correction take 
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place to adjust the long-run prices of IPOs in market that result substantial underperformance 

of IPOs. In prior literature, various attempts have been made to test the fads in the IPOs 

market (Aggarwal, Leal, & Hernandez, 1993; Aggarwal & Rivoli, 1990; Bondt & Thaler, 

1985; Fama, Fisher, Jensen, & Roll, 1969) and impresario hypothesis (Chepeta & Jardine, 

2014) using ‘underpricing’ as one of the explanatory variable in the regression model.  

Divergence of opinion hypothesis explains the uncertainty about IPO which cause the 

overvaluation on first trading and subsequent underperformance in the long-run. This 

hypothesis (Miller, 1977, 2001) illustrates that divergence of opinion or uncertainty on first 

trading day can generate more demand and more overvaluation and subsequent 

underperformance for long-run. He found the strong and positive association between 

magnitude of divergence of opinion among investors about the respective IPO and long-run 

performance of IPOs. This theory is based on the optimistic views of prospective investors 

about the IPOs that mostly optimistic investors tend to buy the IPOs from market that pertain 

more divergent opinions about futuristic performance and worth of the firm. This also 

explains that uncertainty about futuristic performance and real worth of the firm gives birth to 

difference of opinion among both the optimistic and pessimistic perspective investors which 

results in overvaluation on the first trading day. With the flows of realistic views and 

information prevailing in the market, over time divergence of opinion tends to reduce and 

large scale adjustment takes place in the prices, thereby resulting underperformance of IPOs. 

This argumentation has been developed and tested by various studies (Guo, Lev, & Shi, 2006; 

Kooli & Suret, 2004a, 2004b; Miller, 2001) using the after-market price variability in their 

empirical modeling to determine the support for the ‘divergence of opinion hypotheses’. 

Another theory is an entrenchment that develops the relationship between the management 

mechanism of the company and long-run performance of IPOs. When managers gain so much 

power in the company, they would be able to use the firm to further their own interests rather 

than the interests of shareholders. This theory explains as the risk of management 

entrenchment increases with an increase in ownership control, the negative effect of 

entrenchment is reflected more while valuing securities in long-run. In the prior literature 

(Beyer, Czarnitzki, & Kraft, 2011, 2012; Keil, Maula, & Syrigos, 2017; Kesten, 2010), they 

empirically found that  entrenchment effect is likely to be more in family business IPOs which 

significantly underperform in the long run. Post-issue promoter group holding (PIPH) is used 

as a proxy for the managerial entrenchment to test the entrenchment effect on the long run 

performance. 
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3.2.1 Determinants of Long-run Pricing Behavior 
 

In order to test the long-run abnormal performance of IPOs, I used Loughran and Ritter 

(1995), BHAR method computed for firm i at time period T as: 

퐵퐻퐴푅 = [1 +푅 ]− 1]																																																																																																											(3.3) 

퐵퐻퐴푅 =
1
푛 [ [1 +푅 ]− [1 +푅 )]				 																																																																				(3.4) 

In this equation Ri,t denotes the return of specific issue i  at the time period of t and likewise,  

Rm,t depicts market return at that specific period. In order to get market adjusted return, we 

used FTSE AIM 100 Index as bench mark for each issue. In this equation, n denotes total 

number of IPOs of the study. The hypothesis is tested as follow:s 

 

퐻 :  퐵퐻퐴푅	1	푦푒푎푟	푎푛푑	3	푦푒푎푟 = 0 

퐻 :  퐵퐻퐴푅	1	푦푒푎푟	푎푛푑	3	푦푒푎푟 ≠ 0 

In order to test the significance of whether mean BHAR is equal to zero or not, I used the 

skewness-adjusted t-statistics suggested by Lyon, Barber, & Tsai, (1999) as: 

 

푡 = √푛 × 푠 +
1
3 훾푠 +

1
6휎푛 훾 																																																																																																				(3.5) 

Where  

푠 =
( )

     and  훾 = ∑ ( )
( )

 

 

In the second step, we identify robust determinant of long-run performance using following 

equation: 

 

	퐵퐻퐴푅			 = 				훽0	 + 	훽1(Up ) + 	훽2(퐿푑푒푙 ) + 훽3(푂푠푢푏 ) + 	훽4(푂푓푓푒푟	푠푖푧푒 ) + 훽5(퐿퐼푅 ) +

훽6(퐹푖푛퐿푒푣 ) + 	훽7(Firm′s	age ) + 	훽8(Firm	size ) + 훽9(Mkt − Ret	 ) + 	훽10(Mkt− vol	 ) +

훽11(crisis ) + 	훽11(hot ) + 훽12(PIMD ) + 훽13(PIDH ) + 훽14(RIS ) + 훽12(Board	size ) + 휀i

                                                                           (3.6) 

Where, Up is first day underpricing of IPO and LDel is the listing delay is the difference 

between the issue day and first trading day. Osub (over subscription) is the number of shares 
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demanded by the number of shares offered and offer size is the number of shares issued 

multiplied by offer price. LIR is ratio of long-term investment in total assets of firm, FinLev 

(financial leverage) is the ration of total debts in total assets, firm age is measured as the 

difference between year of incorporation and going public and firm’size is natural logarithm 

of the firm’s total assets prior to IPO. Market return is the return of AIM 100 index for the 

period of three months prior to IPO. Mkt_volt (market volatility) is standard deviation of 

market return over 245 days prior to IPO. PIMD is ratio of share owned by management and 

external shareholders, PIDH is ratio of share owned by directors and external shareholders, 

RIS is ratio of institutional shareholding and board size is ratio of independent non –executive 

director (INEDs) at board.  

 

3.2.3Hypothesis on Long-run Pricing Behavior 
 

The results of the model lead to testing the following hypothesis: 

H1: There is significant impact of Long-term Investment Ratio on long-run pricing 

performance of IPOs.  

 

H2: There is significant impact of initial underpricing on long-run pricing performance of 

IPOs. 
 

H3: There is significant impact of listing delays on long-run pricing performance of IPOs.  

 

H4: There is significant impact of over-subscription on long-run pricing performance of IPOs.  

 

H5: There is significant impact of offer size on long-run pricing performance of IPOs.  

 

H6: There is significant impact of financial leverage on long-run pricing performance of IPOs 

 

H7: There is significant impact of firm size on long-run pricing performance of IPOs 

 

H8: There is significant impact of market returns on long-run pricing performance of IPOs 

 

H9: There is significant impact of market volatility on long-run pricing performance of IPOs 
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H10: There is significant impact of timing of issuance of IPOs on long-run pricing 

performance of IPOs 

 

H11: There is significant impact of crisis period on long-run pricing performance of IPOs 

 

H12: There is significant impact of shares owned by management on long-run pricing 

performance of IPOs 

 

H13: There is significant impact of shares owned by board of director’s members on long- run 

pricing performance of IPOs 

 
H14: There is significant impact of institutional shareholding on long-run pricing 

performance of IPOs 

 

H15: There is significant impact of ratio of non-executive directors on board on long-run 

pricing performance of IPOs 

 

3.3 Part III: Mean and Volatility Spillover  

3.3.1 Theoretical Discourse on Mean and Volatility Spillover 
 

In 1960, Clark Kerr presented an idea about the convergence theory. The introduction of this 

theory opened up various avenues of thoughts and debate in academia and among 

practitioners relating to co-movement growth, uniformity and interdependency among 

nations. It introduced the concept of "catch-up effect" (Kolodko, 2002). In an early phase, 

industrial and technological countries obtained benefits of convergence which allows them to 

"catch up" with well-established and technological advanced nations. The validity of the 

theory of convergence as based on the assumption that advanced economies will invest in 

underdeveloped economies.  If capital is not invested in these countries,  no catch-up can 

occur (Kolodko, 2002). The less integrated country is then classified to have diverged rather 

than converged(Lisa &Lorentzen, 2008). Financial integration of capital markets is conducive 

to synchronization of price dynamics and transmission of financial instability from global 

markets to regional markets(Y. H. Lee, 2013) and vis-a-vis. As a result, research on the 

validity of convergence theory-catch up effects has been focused on co-movement of 

securities exchanges. See (Meric et al., 2012, 2011; Patel, 2016), integration of regional 
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market with global market (M.-P. Chen et al., 2014; Epaulard & Pommeret, 2016) and cross-

over & spillover effects of financial integration (Al-Deehani & Moosa, 2006; Joshi, 

2011a).The research was not only limited to co-movement of exchanges and spillover effects 

in the domain of stock market. It expanded to include spillover effects of foreign exchange 

market (Panda & Deo, 2014; Rajhans & Jain, 2015), spillover effects of oil prices on markets 

(Kumar & Maheswaran, 2013) and currency spillover effects on domestic financial institution 

and markets (Elyasiani et al., 2015). 

3.3.2 Calculation of Mean and Volatility Spillover 
 

In the first step, I calculate the market return as well as share return through following 

formula:- 

푟 = log                                 (3.7) 

This technique is based on the two steps to test the mean and volatility spillover effects. In the 

first step, we auto-regressed relevant parental market index return series through an ARMA 

(1, 1)-GARCH (1, 1)-M method as shown below:- 

푟 , = 	 훿 + 훿 푟 , + 훿 푉 , + 훿 휇 , + 휇 , ,휇 , − 푁 0,푉 , 																																											(3.8) 

푉 , = 휏 + 휏 푉 , + 휏 휇 , 																																																																																																									(3.9) 

 

Where: 

푟 , =	Daily/weekly return of Index p (parental market index) at time t 

휇 , = Residual/error term (unexpected return) which is based on the assumption of normal 

distribution with mean zero and with time conditional volatility (variance i.e.푉 , ).  ARMA or 

MA is included in the model to adjust possible series correlation. In the next step, mean and 

volatility spillover effects across the cross-listed firms are calculated by obtaining the 

standardized residual (standardized error term) and by taking its square in the first step i.e. 

equation/process of parental market and including these values/calculation in the second step 

process i.e. mean and volatility equation of cross-listed firms as shown below:- 
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푟 , = 	 훿 + 훿 푟 , + 훿 푉 , + 훿 휇 , + 휂 휇 , + 휇 , , 휇 , −푁 0,푉 ,                       (3.10) 

푉 , = 휏 + 휏 푉 , + 휏 휇 , + 휎 휄 ,                                                                              (3.11) 

Where  

휄 , = Standardized residual series for parental market index and is capturing mean spillover 

effects from parental markets. To examine the volatility spillover, the exogenous 

variable 휄 , - square of standardized residual series is included in the conditional 

variance i.e. volatility equation and this volatility is calculated as:- 휄 , = ,

,
.  

3.3.1 Hypothesis on Mean and Volatility Spillover 
 

H1: There is a mean spillover effects exit between parental market and cross-listed IPOs.  

 

H2: There is a volatility spillover effects exit between parental market and cross-listed IPOs. 

 

H3: There is a mean spillover effects exit between parental market and AIM.  

 

H4: There is a volatility spillover effects exit between parental market and AIM.  

 

3.4 Part IV: Population and Sample 

3.4.1 Sample 
 

The sample of the study is also divided into main three parts as (a) newly listed IPOs or local 

IPOs and (b) cross-listed IPOs and (c) demutualized IPOs. Total numbers of local IPOs issued 

at AIM are 1350 during the period of January 2001 to June 2018.  Keeping the time constraint 

and other limitations in mind, I selected the 20% IPOs as sample of study i.e. 370 local IPOs 

out of 1350 using the probability (systematic) sampling technique where I selected every 5th 

number. 푆푎푚푝푙푒 = 1350	푋	20	%	  = 370 IPOs firms. List of IPOs was arranged as per date 

of issuance and year. Every fifth number was selected through systematic order. Similarly, 

total cross-listed IPOs issued at AIM are 380 during the period of January 2001 to June 2018.  

Keeping the time constraint and other limitations in mind, I selected the 20% IPOs as sample 

of study i.e. 76 local IPOs out of 380 using the probability (systematic) sampling technique 

where I selected every 5th number.   
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Furthermore, to measure the mean and volatility spillover effects from parental market to 

AIM and cross-listed firm, the study selected all cross-listed firms as population frame from 

various country of incorporation during the period of 2001 to 2018. These firms are total 380 

firms. In the next step, these firms are segregated into two categories i.e. small size firm and 

large size firm on the basis of their market capitalization using following method. 

Firm′sMarket	capitalization = . 	 	 	 	

∑ . 	 	 	
	           (3.12)  

T. Market	Capitalization	 	= Total fund raised by a specific cross-listed firm  

∑ T. Market	Capitalization	 = Overall fund raised by cross-listed firms during the 

period of 2001 to 2018 in AIM.  This study considers the market capitalization of each firm-

total amount attracted during the period of 2001 to 2018 in an alternative market.  We also 

calculate the median for each individual cross-listed firm during the sample period as:  

푀푒푑푖푎푛 = 푀푒푑푖푎푛(speci ic	cross− listed	 irm	portion).  If firm market 

capitalization value above the median, it is assigned as 1 (which is referred as a large size 

firm), and zero otherwise. 

Where,  

Ifspeci ic	crosslisted	 irm	portion ≥ 푀푒푑푖푎푛 	; 		Note = 1 

speci ic	cross	listed	 irm	portion < 푀푒푑푖푎푛 	; 		Note = 0	  

As per this formula and specification, in this study we selected only large size firms that are 

100 total in numbers. I also categorize the parental markets into two segments that are large 

size and small size exchanges with same formula as:  

Parental	′apitalization = . 	 	 	 	 		

∑ . 	 	 	 	
	        (3.13)             

T. Market	Capitalization	 	 	 		= Total market capitalization of that specific 

market, ∑ T. Market	Capitalization 	 	 	
	 = Sum of all parental sample 

market capitalization. We also calculate the median for each individual cross-listed firm 

during the sample period as:  

Ifspeci ic	parental	market	portion ≥ 푀푒푑푖푎푛 	; 		Note = 1 

speci ic	parental	market	portion < 푀푒푑푖푎푛 	; 		Note = 0	  

If market capitalization value above the median, it is assigned as 1 (which is referred as a 

large size market), and zero otherwise. According to convergence theory-catch up effects that 

is if capital is not invested in an advanced and developed markets or concept is not emerged in 

these countries, however, and if these advance markets do not take notice of this notion or 

concept or discover that opportunity is not feasible and favorable to that developed aura’s 

interest there, no catch-up can occur (Kolodko, 2002). These effects can be observed in large 
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size firms and forums (Kolodko, 2002). Keeping in mind the catch up effects, we selected 

only large size firms i.e. only 74 firms out of 100 firms and large size exchanges that are; (a) 

Australian Stock exchange, (b) Toronto Stock Exchange, (c) Tel Aviv Stock Exchange, (d) 

Irish Stock Exchange, and (e) NASDAQ with market capitalization $1.982 trillion, $2.2841 

trillion, $ 412 billion, EUR150 billion and $10 trillion respectively. Data for both share price 

and market index is weekly data from 2001 to 2018.  

There are only 50 firms (mutual insurance companies) those converted their status from 

mutual to demutualize firm during the period of 1995 to 2018. Only 40 firms had undergone 

through process of demutualized during 2001 to 2018.  Out of these 36 demutualized firm 

financial data was available.  Keeping in view to this, only 36 demutualized firm’s IPOs are 

taken as sample for third category.   

 

3.4.2 Data collection 
 

In this study, overall structure of analysis is divided into three parts as; (a) underpricing and 

short-run performance, (b) long-run performance and (c) mean and volatility spillover effects 

from parental market to risk and return of cross-listed IPOs. In view to this, data of the study 

is collected composed in three shapes. In order to test the first part, researcher collected the 

daily stock prices and AIM FTSE Index for 1st day, 15th day and 30th day from daily stock 

prices of IPOs listed on AIM-sub market of London stock exchange during the period of 2001 

to 2018. For individual firm, researcher also collected data from their respective website and 

Yahoo finance. In the next step, researcher collected the monthly data for long run 

performance of IPOs from Yahoo finance and monthly historical data of LSE. For the third 

step, researcher collected the weekly data to measure the mean and volatility spillover effects 

from parental market to cross-listed IPOs on AIM from Yahoo finance and   historical data of 

LSE and their respective market indices. I further collected firm related characteristics data 

and fact & figures from IPO prospectus and annual reports of these IPOs. These data files was 

separately composed and arranged in different specifications.  
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3.5 Part V: Research Design and Methodology 

3.5.1 Event Methodology  
 

In this study, I used the event methodology to measure the short-run and long-run price 

behavior of IPOs. In the most of the studies which has been conducted to find out the short 

run and long run IPOs performance in various stock market and in different time span such 

(Dhamija & Arora, 2017; Hawaldar, Naveen Kumar, & Mallikarjunappa, 2018; Mumtaz, 

Smith, & Ahmed, 2016; Pandya, 2016; Ritter, 1991; Teoh, Welch, & Wong, 1998) have used 

event study methodology. This methodology actually analyzes the change in the short run and 

long performance of IPOs as systematic events occurrence. Even this methodology is not only 

used in IPOs performance but also has been used in various events of the firms and markets 

(e.g. demutualization of exchanges, dividend declaration of the firms, mergers & acquisitions, 

and share splitting process, etc.). Mumtaz & Smith, (2015) stated that first time in the 

literature of finance this methodology was used by Dolley in 1933 investigating impact of 

share split event on the ongoing performance of respective stock. In line with this, the studies 

undertaken by Ball & Brown (1968) and Fama, Fisher, Jensen, & Roll (1969) further ensured 

the implicit and explicit validity and strengthened the reliability of this methodology in the 

domain of finance. Prior literature such (Bakke et al., 2016; Chemmanur & Krishnan, 2009; 

Gregory, Guermat, & Al-Shawawreh, 2010) evident that event study methodology is actually 

meant to gauge the impact of information on the performance of ongoing stock due to any 

specific event occurred in specific period of time(You, Lucey, & Shu, 2013).  

It is evident that there is strong bonding between stock price adjustment and information due 

to occurrence of any specific event in market (C. Ghosh, Petrova, Feng, & Pattanapanchai, 

2012). This concept is mostly tested through event study methodology. The same objectives 

have been kept in mind while choosing this methodology to measure the short- and long-run 

price behavior of IPO in AIM. Event study methodology has been selected to examine 

abnormal performance of IPOs due to event of issuance of IPO resulting from information 

available relating to this specific issuance of IPOs. The various researchers have been suing 

the event methodology since last 8 decade which exhibits that the methodology is not in early 

development stages and secondly it also validates the authenticity and reliability of 

methodology (Lyon et al., 1999a). If I prefer to use event study methodology instead of others 

such as survey procedures, hypothesized co-relational methods, comparative analysis and case 

study methodology raise a serious concerns that why should I use this method instead of other 

stated methods in this study to measure the short-run and long-run price performance of IPOs.  
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If the study selects the cross-sectional approach, the limitation of the approach is to measure 

the impact of any event at one point in time. On the flip side, I used past data related to IPO 

and firm for the collection of observations during the period of 2001 to 2018. This dichotomy 

can only be resolved through event study method. When I talk about the longitudinal 

approach, the limitation of the approach is to measure abnormal performance by fixing the 

condition of same group of IPOs during the period of 2001 to 2018. On the other side, initial 

public offering is continuous activity of capital market (Ritter, 1991)-new firms can go public 

in every week/month/year. Keeping in view to this, it is also observed that IPOs dynamics are 

different that their nature is changing dynamics over the period of time which also raise a 

concern with regards to use of longitudinal approach in this study. If this study shed the light 

on the validity and usage of causal comparative approach in IPOs performance, according to 

(Rumrill, 2004) this approach can only be used to measure difference between actual and 

theory based perceived performance. These groups are naturally clustered such as race, 

gender and socioeconomic groups. On the opposite side, in IPOs performance, these groups 

are not homogenous and cannot be clustered in one umbrella. In short, this methodological 

approach is much better as compared to above stated.  

Keeping in backdrops to all limitations of methods and approaches, I prefer to use event study 

methodology instead of other. Pagan (1996) outlined the entire procedure to use the event 

study methodology as: (a) definition of event-what does it mean, (a) mechanism of selection 

event, (c) estimation procedures, (d) testing procedures, (e) finding  and (f) discussion and  

discourse analysis of the study. I have followed first four steps in this chapter under the 

umbrella of hypothesis testing and rests of the procedures are discussed in finding and 

discussion chapter of respective part.  

3.5.2Statistical Technique for Mean and Volatility Spillover 
 

When we talk about the econometric model, various models and techniques have been used to 

test the mean and volatility spillover effects from market to market such as GARCH and 

EGARCH model(Ke et al., 2010; Narula, 2016; Panda & Deo, 2014), VAR-ABEKK and 

VAR-DCC-AGARCH (A. Singh & Singh, 2017), GARCH-BEKK Model (Alotaibi & Mishra, 

2015; Caporale, Pittis, & Spagnolo, 2006; Joshi, 2011b; Sehgal et al., 2015; Y. Wang et al., 

2018), GARCH (Abou-Zaid, 2011; Alom, Ward, & Hu, 2011; Dedi & Yavas, 2016; Moon & 

Yu, 2010; Yavas & Rezayat, 2016), (Dedi & Yavas, 2016; Hwang, 2014; Moon & Yu, 2010), 

random walk test (Wagner & Szimayer, 2004) and co-integration and granger causality (Patel, 

2016; A. Singh & Singh, 2017; L. Wang, 2014). All these techniques performed fruitful 
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outcomes but two stage GARCH –in mean (GARCH-M) applied by (Bhar & Nikolova, 2007; 

Y. A. Liu & Pan, 1997)  has been used in this study because it explain the spillover 

phenomenon without using any extra explanatory variable, without split point we can move 

further proceedings, and last but not least it also explain the direction and strength of 

penetration which make it more strong and reliable technique as compared to other.  

3.5.3Statistical Technique for the Determinants of Short-run and Long-run 
 

Second concern of my study is to examine predictors which explain the short-run and long-

run performance. Several theoretical models have been tested utilizing different types of 

observation in different time span but leads to different conclusion about the determinants of 

IPOs (Mumtaz et al., 2016). Decades of endeavors have been made to explore the predictor of 

under-pricing and short-run performance of IPOs but researchers could not identify the robust 

indicators of price performance of IPOs. According to Cooley & Leroy (1981) proposed 

financial theories don’t explain the robustness of any specific factor in the combination of 

large numbers of variables. In order to tackle this limitation, (Leamer, 1983, 1985) developed 

the Extreme Bound Analysis (EBA). Practically first time this techniques was used by Levine 

& Renelt (1992). On the flip side, various parallel models have been developed and used but 

results of these models were not satisfactory. By comparing to all these challenges and issues 

in various models, EBA emerged as reliable and valid model to test the sensitivity and  

robustness of any specific variable (Leamer, 1985). In my study, I attempt to examine the 

robust predictors that influence short-run, and long run performance of IPOs in the secondary 

market using EBA.  EBA model includes on different explanatory variables which affect the 

outcome variable. In prior literature, extreme bound analysis was used in Ordinary least 

square (OLS) but in my study it is tested in Robust Regression. The purpose of employing 

robust regression method is that other techniques have been used by earlier IPOs studies (e.g. 

Ordinary least square (OLS)(H. Deng & Dorfleitner, 2008; Hahn, Ligon, & Rhodes, 2013; 

Ibrahim, Mazlina, Azman-Saini, & Zakaria, 2016; Purnanandam & Swaminathen, 2004a; 

Sundarasen et al., 2018),Vector Auto-regressive Analysis (VAR) (Bansal & Khanna, 2013; 

Basti, Kuzey, & Delen, 2015; Mitsdor & Diederich, 2008) and Extreme Bounds Analysis with 

OLS (EBA)(Mumtaz et al., 2016). These techniques may not provide unbiased results due to 

the existence of outlier in the sample. OLS, VAR and EBA with OLS techniques may not 

treat the outlying observations in different statistical ways(Wilcox, 2012). To overcome the 

problem of outliers in these techniques, researchers used different methods to detect and 

remove outliers. Replacement of these observations which are significant in numbers cause 

biasness and can effects true reflection of data. To overcome and resolve these issues, I use 
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robust regression in this study. Robustness refers to the stability of conclusions in the face of 

divergent from core assumptions of linearity (Hamilton, 1991). In general course of business, 

this usually means that a smaller change in the distribution of the data does not cause larger 

changes in the variance of the coefficient(Wilcox, 2012). It can be differentiated from 

resistance that exhibits the sensitivity of point estimates to outlier. It infers that a outlier can 

change the value of mean score but cannot change the median of overall sample (Rousseeuw, 

Van Aelst, Van Driessen, & Agulló, 2004). The median is, thus, a resistant estimator of 

location. Although robustness strictly describes inferential statistics while resistance refers to 

point estimators, methods that are resistant and usually robust. The resistant point estimators 

are thus commonly described as robust predictor. Following regression equation is used to test 

sensitivity of variables: 

 

푌 = 훽 + 훽 	+ 휇
	

																																																																																																												(3.14) 

        

where 

푌 :  the dependent variable of firm i; 

푋 : the IPOs explanatory variable of firm i; and  

휇  :  error term  

 

Various attempts have been made to test the senstivity and robustness making combintion of 

explanator varribels. This technique has been used to slect the true predictors of IPOs shor- 

and long-run perofrmance of IPOs. In this technique, independent varraibles are segregated 

into three catagoties such as; (a) fixed varriable(s)-x, (b) varriable of intererst-Q and (c) subset 

of z varriable. In this model fixed varriables are thoses varraibles which have been confirmed 

as significant cotributors or determinants of short- and long-run performance of IPOs through 

theoratical insights and statistical treatments. Secondly, varraibel of interest are those 

varriable which we want to test their sensitivity and robustness. Z subset is cobinantion of the 

all fixed varriables and varriable of interest. To examine the explanatory variables, EBA 

technique is used to a robust regression with following econometric specification:- 
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푌 = 훽 + 훿 푋 + 훽푄 + 	 훿 푧
	

+ 휇
	

																																																																						(3.15) 

where 

X:  significant explanatory variable (s) as confirmed and test by previous studies 

Q:  the variable of robustness is tested   

Z:  significant determinants  

휇  : error term  

 

With help of EBA, I estimate the coefficient of variable of interest Q of which sensitivity and 

robustness is tested. To examine the sensitivity and robustness of explanatory variables, I 

applied thousands of regression to predict the value of coefficient of respective variable. On 

the other hand, fixed variable(s) X are included in every set of regression and variable of 

interest Q and the set of Z variables are chosen from a predetermined pool of combination of 

sets. The entire calculation of EBA is based on the coefficient value of variable of interest Q.  

Numbers of regression are based on the number of variable of interest Q. if the variable of 

interest Q are more than numbers of regression would be respectively as applied  in thousands 

(Calhoun, 2011; Mumtaz et al., 2016), in millions (Chanegriha, Stewart, & Tsoukis, 2017; 

Sala-i-Martin, 1997). Some of the statistical issues come up as major hurdles in the utilization 

of EBA technique as: (a) multi-co-linearity inflating standard errors and (b) existence of 

outlier. The remedy of issue of multi-co-linearity inflating standard errors is resolved with 

application of three conditions proposed by Levine & Renelt (1992) as: (a) each combination 

should not exceed from three explanatory factors, (b) group of Z variables should also not 

exceed from three and (c) variable of interest should be selected from these Z variables. 

Second issue of adjustment of outlier and their remedies is to use the Robust regression 

instead of Ordinary least square (OLS) (Maronna & Morgenthaler, 1986; Rousseeuw et al., 

2004).  In addition, this approach is too stringent. “If a coefficient alters its sign in a single out 

of many thousand regressions, it is treated as “fragile”(Sala-i-Martin, 1997). As far as the 

concern of validity and reliability of EBA is, this technique has been used in different time 

span and domain as; IPOs short-run performance (Mumtaz et al., 2016),  long-run 

performance of IPOs (Zubair Mumtaz et al., 2016), economic performance (Ahrend, 2012) 

determinants of democracy (Gassebner, Lamla, & Vreeland, 2013), determinants of foreign 

direct investment (Moosa & Cardak, 2006), political and demographic variables (Chanegriha 

et al., 2017), human capital and economic growth  (Jones & Schneider, 2004), indicators of 

fiscal distress (Bruns & Poghosyan, 2018), and hedge fund and sovereign  defaults (Smith & 
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Mumtaz, 2017; Zeaiter & El-Khalil, 2016). In short, EBA is very useful and effective method 

to identify the robust determinants of any theoretical developed construct and combination of 

various factors.  
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In this part of the study, results and findings have been presented in three parts; (a) 

underpricing and short-term performance (b) long-term performance and (c) mean and 

volatility spillover effect from parental market to cross-listed IPOs.   

4.1 Part I: Underpricing and Short-term Performance 

 

It is generally observed that IPOs are underpriced on 1st trading day and subsequent short-

term pricing performance. Underpricing is difference between market value of share and offer 

price.  

4.1.1 Underpricing and Short-run Performance by Legal status of Firms 

 

The short-run performance of various categories of IPOs is examined with the aim of whether 

or not the investors obtain abnormal returns over the first, fifteen and thirty trading day? 

Table (1) depicts that first day an average abnormal return was reported  4.52% at p < 0.01, -

5.33% at p < 0.01, 4.59% at p < 0.01 and 3.71% at p < 0.05 in newly listed IPOs, 

demutualized IPOs, cross-listed IPOs and overall sample respectively. This shows that 

generally newly listed and cross-listed IPOs are underpriced in an alternative investment 

market. On the other hand, demutualized IPOs are overpriced on first trading day in AIM. 

Similarly, on fifteen and thirty day of trading range of abnormal returns are reported from 

6.20% to 3.81% in local and cross-listed IPOs. Contrary to this, demutualized IPOs are 

overpriced till 3.07% and 1.58% on fifteen and thirty day of trading. Overall sample of the 

study which includes all categories are underpriced as 3.71%, 4.96% and 4.71% on first, 

fifteen and thirty day of trading respectively at AIM. This sample pertain some outlier which 

may dilute the mean value and cause the biases in overall findings. On the basis of these 

finding, we may not infer solid conclusion regarding the pricing performance of IPOs.   
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Table 1: Underpricing and Short-run performance by Local, Cross-listed and 
Demutualized with outlier 

Company Status MAAR N Minimum Maximum Mean 
Std. 

Deviation 

Newly Listed IPOs 

 1st Day of Trading 

313 
-47.854 51.489 4.517** 16.543 

 fifteen Day of Trading -62.780 81.963 6.200** 21.884 
thirty Day of Trading -58.218 76.748 5.555** 23.372 

Demutualized Firm's IPOs 

 1st Day of Trading 

36 
-36.252 33.953 -5.331** 17.287 

 fifteen Day of Trading -37.648 70.547 -3.073 24.004 
thirty Day of Trading -39.293 71.923 -1.582 26.562 

Cross-listed IPOs 

 1st Day of Trading 

84 
-45.257 51.047 4.598** 15.354 

 fifteen Day of Trading -53.873 69.160 3.819 19.685 
thirty Day of Trading -52.349 83.206 4.297* 22.242 

Overall Sample  

 1st Day of Trading 

433 
-47.854 51.489 3.714* 16.571 

 fifteen Day of Trading -62.780 81.963 4.967** 21.766 
thirty Day of Trading -58.218 83.206 4.718** 23.464 

This table exhibits underpricing of overall sample of 433 (IPOs which includes 313, 36 and 84 firms from the 
newly listed IPOs, demutualized firm’s IPOs and Cross-listed IPOs respectively listed on the AIM from 2001 to 
2017. T-test is used to test the significance of abnormal return and *, ** indicates significant at 95% and 99% 
level respectively.  
 
In order to find the outlier, we used the following split sample outlier deduction method 

proposed by (Adil, 2010) and first time applied by (Zubair Mumtaz et al., 2016). In the first 

step, we identify the upper and lower boundaries of data as:- 

In the first step, we identify the four quarters of data through following mechanism:- 

,                                                 

,                                                 

 In the next phase, we identify the inter quartile range (IQR) as:- 

 

 

 

 

Then upper and lower boundaries are calculated as:- 

 

    and   

 

If the value is lesser then the lower boundary (LCV) and greater then the upper boundary 

(UCV), then it is categorized as outlier. Using this technique, we identify 71 observations as 
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outliers in overall sample which includes 47 in local IPOs, 7 in demutualized IPOs and 17 in 

cross-listed IPOs. After the removal of outliers, again we calculated abnormal return of IPOs. 

Table (2) illustrates that on average abnormal return in overall IPOs are reported as 2.48%, 

2.62% and 2.16% at 95% significance level (p< 0.05) on first, fifteen and thirty day of trading  

respectively in AIM. Similarly, in local IPOs, this trend was observed as 2.67%, 2.61% and 

2.18% at p <0.05 on first, fifteen and thirty day of trading respectively. This is consistent with 

prior literature that on average IPOs are underpriced on first trading day which shows that 

new issues are sold at a lesser price to the general public (Bakke et al., 2016). Prior studies 

reported that ‘IPOs underpricing’ is a pervasive phenomenon in main markets and newly 

listed IPOs that varies from market to market and across different time periods (Bakke et al., 

2016). Subsequently, for a short-run the market adjusts this excessive amount with real 

valuation and intrinsic pricing of IPO (Mumtaz, Smith, and Ahmed 2016; Mumtaz, and 

Smith, 2017) which leads toward declining in the abnormal return of IPOs. The same pattern 

has been followed by local IPOs in the sample.  

 

On the other hand, in demutualized IPOs abnormal returns are reported as 1.62%, 1.10% and -

0.362% on first, fifteen and thirty day of trading respectively. This illustrates that 

demutualized IPOs are lesser underpriced then local IPOs. Demutualized IPOs are generally 

being offered by local firms (mostly converted from private and guaranteed limited to public 

limited) which they have a strong historical performance in local market. Secondly, theses 

firms have also been dealing in local market since decades. So underwriters have a more 

access of information and availability of accurate information about firm with comparative to 

newly listed/incorporated IPOs which result no significant difference between what the 

‘market’ and the ‘underwriter’ value to the shares of a demutualized IPOs. 

 

Likewise, in cross-listed IPOs abnormal returns are reported as 2.10%, 3.33% and 3.19% on 

first, fifteen and thirty day of trading respectively. Cross-listed IPOs are more underpriced on 

fifteen and thirty day of trading with comparative to local and demutualized IPOs. It may be 

due to prestige associated with cross-listed IPOs (being foreign domiciled IPOs) in AIM. 

Secondly, first day abnormal return is lesser then fifteen day of trading which depicts that 

market adjusts this lesser abnormal (underpricing) with real valuation and intrinsic pricing of 

IPO(Mumtaz et al., 2016) or demand  for the international IPOs increases it value in the 

market which leads toward upward movement in the abnormal return uptill fifteen day of 

trading.  
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These finding supports the propositions and underpinning theories related to underpricing and 

short-run performance of IPOs. Likewise, in the case of local IPOs, underpricing may be due 

to lack of information and risk associated with the futuristic performance of these IPOs which 

support “winner’s curse” hypothesis-presumes that asymmetric information causes 

underpricing (Rock,1986), and “ex-ante uncertainty hypothesis-related to information 

asymmetry and emphasizes the investment risk faced by prospective investors (Ritter, 1991). 

Similarly, cross-listed IPOs might be are being underpriced to gain attention of the local 

investors towards these IPOs which supports “signaling hypothesis”-suggests that firms 

underprice their IPOs deliberately to leave a good taste in investors’ mouths which further 

compensate uninformed investors to provide them with non-public information(Ritter and 

Welch 2002). Likewise, demutualised IPOs are less underpriced due to availability of 

information and full access of information by underwriters (Ritter, 1991). In this case, if there 

is no information asymmetry which cause the real pricing of IPOs in alternative markets.  

 
Table 2: Underpricing and Short-run performance by Local, Cross-listed and 

Demutualized without outlier 

Company Status MAAR  N Minimum Maximum Mean 
Std. 

Deviation 

Newly Listed IPOs 

 1st Day of Trading 

266 
-43.440 49.874 2.679** 16.535 

 fifteen Day of Trading -46.481 50.779 2.614** 19.603 
thirty Day of Trading -47.928 51.826 2.183** 20.641 

Demutualized Firm's 
IPOs 

 1st Day of Trading 

29 
-21.026 26.674 1.625 10.655 

 fifteen Day of Trading -38.534 34.413 1.103 14.100 
thirty Day of Trading -46.748 51.073 -0.362 18.779 

Cross-listed IPOs 

 1st Day of Trading 

67 
-30.176 51.489 2.108 17.123 

 fifteen Day of Trading -33.043 52.078 3.339 19.475 
thirty Day of Trading -38.361 52.356 3.193 21.705 

Overall Sample  

 1st Day of Trading 

362 
-43.440 51.489 2.489** 16.224 

 fifteen Day of Trading -46.481 52.078 2.627** 19.160 
thirty Day of Trading -47.928 52.356 2.166* 20.663 

This table exhibits underpricing of overall sample of 362 (IPOs which includes 266, 29 and 67 firms from the 
newly listed IPOs, demutualized firm’s IPOs and Cross-listed IPOs respectively listed on the AIM from 2001 to 
2017. T-test is used to test the significance of abnormal return *, ** indicates significant at 95% and 99% level 
respectively. 
 

4.1.2 Underpricing and Short-run Performance by Issue Year & Different Time Span 
 

Table (3) reports the short-term pricing performance of IPOs by issuance year. The division 

of MAAR explains the level of underpricing ranging from -10.47% to 9.38% on first trading 

day, -14.65% to 10.32% on fifteen day of trading and -18.85% to 10.25% on thirty day of 

trading during 2001 to 2017 in AIM. Highest abnormal return (9.38%), and (10.32%) on first 
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trading day was reported in 2013. Similarly, lowest abnormal return (-10.47%), (-14.65%) and 

(-18.85%) on first, fifteen and thirty day of trading was reported in 2009. This lowest return 

most probably was happened due to aftermath of global financial crisis occurred in 

2007/08.Various scholars reported this phenomenon and highlighted consequences of highly 

financial integrated markets such as high dependency of market on each other results higher 

chances of financial crisis (Meric et al. 2011) and downfall in highly volatile and risky market 

results fall in stable and emerging markets(Meric et al. 2012).  

On the other hand, highest return was reported in 2013 which may be occurred due to 

financial growth and stability in AIM. Likewise, Table (4) exhibits the underpricing of IPOs 

in different time span. During the period of 2006 -2011 which pertains the crisis period as 

well, produces more abnormal returns as compared to pr-period i.e. 2001-2005 and post-

period i.e. 2012 -2017. This actually happened due to financial crisis and high volatility in 

market which reported more return as compared to other periods.     

Table 3: Underpricing and Short-run performance by year 

Year MAAR  N Minimum Maximum Mean 
Std. 

Deviation 
2017  1st Day of Trading 

38 
-21.026 47.058 8.967** 12.839 

 fifteen Day of Trading -31.841 44.621 9.090** 17.307 
thirty Day of Trading -37.256 52.356 9.346** 18.473 

2016  1st Day of Trading 

28 
-15.816 34.203 5.833* 12.965 

 fifteen Day of Trading -17.023 37.496 7.240** 15.662 
thirty Day of Trading -20.233 51.073 10.251** 20.224 

2015  1st Day of Trading 

20 
-12.933 49.874 6.588* 13.370 

 fifteen Day of Trading -25.269 41.954 7.505 16.896 
thirty Day of Trading -32.582 51.826 8.339 19.102 

2014  1st Day of Trading 

39 
-28.555 40.551 4.283 14.383 

 fifteen Day of Trading -38.534 47.902 3.517 18.177 
thirty Day of Trading -46.748 39.876 3.443 19.899 

2013  1st Day of Trading 

27 
-21.838 51.489 9.381** 15.500 

 fifteen Day of Trading -24.752 52.078 10.328** 20.179 
thirty Day of Trading -29.037 41.671 8.698* 19.378 

2012  1st Day of Trading 

13 
-35.109 24.706 -0.992 19.499 

 fifteen Day of Trading -35.002 35.768 2.592 22.343 
thirty Day of Trading -45.853 39.759 4.351 24.829 

2011  1st Day of Trading 

13 
-24.735 7.606 -2.053 9.499 

 fifteen Day of Trading -32.187 14.263 -2.909 13.164 
thirty Day of Trading -41.858 24.960 0.084 17.670 

2010  1st Day of Trading 

14 
-43.440 8.782 -6.656 15.672 

 fifteen Day of Trading -46.481 18.576 -5.610 16.917 
thirty Day of Trading -47.928 37.625 -4.599 21.826 

2009  1st Day of Trading 6 -32.002 14.176 -10.476 16.069 
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 fifteen Day of Trading -32.459 8.917 -14.659 17.484 
thirty Day of Trading -35.932 5.101 -18.851 16.564 

2008  1st Day of Trading 

7 
-10.518 23.823 5.296 14.065 

 fifteen Day of Trading -12.395 41.213 6.568 17.795 
thirty Day of Trading -11.701 38.460 1.988 18.677 

2007  1st Day of Trading 

23 
-41.325 41.600 -0.373 19.769 

 fifteen Day of Trading -42.912 28.800 -3.054 18.275 
thirty Day of Trading -47.186 30.005 -6.452 18.481 

2006  1st Day of Trading 

37 
-37.813 37.359 0.760 19.579 

 fifteen Day of Trading -38.170 48.812 3.285 23.238 
thirty Day of Trading -44.102 51.338 1.016 25.570 

2005  1st Day of Trading 

50 
-36.252 33.953 -2.314 17.160 

 fifteen Day of Trading -37.648 48.736 -2.025 21.223 
thirty Day of Trading -39.293 35.942 -3.158 20.595 

2004  1st Day of Trading 

26 
-36.188 33.501 4.649 13.699 

 fifteen Day of Trading -29.455 40.853 3.397 15.546 
thirty Day of Trading -32.342 44.548 1.609 16.543 

2003  1st Day of Trading 

8 
-27.918 9.620 -4.055 13.987 

 fifteen Day of Trading -22.298 9.336 -5.208 12.018 
thirty Day of Trading -23.384 25.144 -4.175 16.432 

2002  1st Day of Trading 

7 
-22.417 30.481 7.783 18.858 

 fifteen Day of Trading -0.905 26.087 7.312 10.316 
thirty Day of Trading -7.132 22.664 4.472 11.619 

2001  1st Day of Trading 

6 
-42.531 3.239 -7.240 17.608 

 fifteen Day of Trading -44.368 8.599 -14.406 23.274 
thirty Day of Trading -43.963 22.286 -9.856 24.315 

This table depicts the short-run performance of various categories of IPOs by issue year during 2001 to 2017. T-
test is used to test the significance of abnormal return. *, ** indicates significant at 95% and 99% level 
respectively. 

 
 

Table 4: Underpricing and Short-run performance by different Time Span 

Period  MAAR N Minimum Maximum Mean 
Std. 

Deviation 

2012-2017 

 1st Day of Trading 

165 
-42.531 49.874 1.694 17.475 

 fifteen Day of Trading -42.934 50.779 2.314 20.193 
thirty Day of Trading -47.186 51.826 1.479 21.167 

2006-2011 

 1st Day of Trading 

100 
-43.440 51.489 3.544* 15.283 

 fifteen Day of Trading -46.481 52.078 3.942** 19.401 
thirty Day of Trading -47.928 52.356 2.903 21.303 

2001-2005 

 1st Day of Trading 

97 
-36.188 47.058 2.752 14.999 

 fifteen Day of Trading -44.368 44.621 1.805 17.121 
thirty Day of Trading -46.748 42.256 2.575 19.250 

This table depicts the short-run performance of various categories of IPOs by issue year during 2001 to 2017 
splitting it into three phases that are (a) 2001-2005, (b) 2005-2011 and (c) 2012-2017. T-test is used to test the 
significance of abnormal return. *, ** indicates significant at 95% and 99% level respectively. 
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4.1.3 Underpricing and Short-run Performance by Industry 
 

Table (5) illustrates the short-term pricing performance of IPOs by industry. The allocation of 

initial abnormal returns depicts variation of underpricing/overpricing of ranging from lowest 

return (-5.22%), (-4.34%) and (-6.95%) to highest return (10.96%), (8.94%) and (13.45%) on 

first, fifteen and thirty day of trading in real estate and electronic and electrical equipment 

respectively. This generally happens due to continuous growth of real estate. Between 2000 

and 2016, the value of UK house prices grew significantly faster in value compared to the 

FTSE All Share and the FTSE 100(“Stocks and Shares vs. UK Property Investment (Graph)” 

n.d.). Due to continuous growth in physical market of real estate leads toward a higher 

demand for shares of real estate market in AIM. Likewise, electricity producer, 

pharmaceutical & health care, industrial &construction material and media & telecom 

industry showed negative abnormal returns on first, fifteen and thirty day of trading in AIM. 

This also depicts that these industry provided solid and useful information to underwriters 

during IPOs. Secondly, this may occur due to lower demand of these IPOs in the market. Rest 

of the industries such as chemical, oil & gas, financial services, electronic & electrical, 

software & computer, travel services, mining, others and support services industries produce 

positive abnormal return (underpriced their issues) in AIM during 2001 to 2017.  This is 

consistent with prior literatures that offer price of IPO is lesser then the price of stock on first 

trading day. After the short-run, this excessive amount is raised without having any 

substantial growth prospects and opportunities (Y.-S. Lee, 2012; Loughran & Ritter, 1995). In 

result, these issues would not be able to justify the high pricing and market adjusts their value 

with real valuation and pricing.  
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Table 5: Underpricing and Short-run performance by Industry 

Sector MAAR  N Minimum Maximum Mean 
Std. 

Deviation 
Mining  1st Day of Trading 

41 
-29.887 37.359 1.247 15.733 

 fifteen Day of Trading -32.061 48.736 1.648 19.318 
thirty Day of Trading -30.562 44.751 0.749 18.702 

Media and Telecom  1st Day of Trading 

17 
-36.188 29.595 -0.946 17.710 

 fifteen Day of Trading -44.368 37.285 -0.775 23.057 
thirty Day of Trading -43.963 36.560 -1.824 23.334 

Software and computer  1st Day of Trading 
31 

-32.237 27.290 5.680** 14.467 
 fifteen Day of Trading -33.657 48.812 7.728** 17.226 
thirty Day of Trading -29.253 51.338 6.378** 20.061 

Travel services  1st Day of Trading 

14 
-8.730 49.874 8.564** 17.376 

 fifteen Day of Trading -38.534 41.954 1.265 17.455 
thirty Day of Trading -46.748 51.826 -0.581 22.173 

Support Services  1st Day of Trading 

25 
-33.663 40.551 1.692 14.263 

 fifteen Day of Trading -32.187 41.213 1.128 17.065 
thirty Day of Trading -41.858 38.460 2.554 20.821 

Industrial and 
Construction Material 

 1st Day of Trading 

29 
-41.325 27.037 -2.445 19.090 

 fifteen Day of Trading -42.912 36.774 -0.154 23.227 
thirty Day of Trading -47.186 32.382 -2.470 24.905 

Real Estate  1st Day of Trading 

11 
-36.252 14.176 -5.227* 15.199 

 fifteen Day of Trading -36.999 41.749 -4.347* 22.923 
thirty Day of Trading -32.582 27.274 -6.95** 19.282 

Pharmaceuticals & 
Health care 

 1st Day of Trading 

32 
-42.531 31.829 -0.093 15.309 

 fifteen Day of Trading -42.934 32.172 -1.877 14.575 
thirty Day of Trading -32.850 40.574 2.310 17.336 

Financial Services  1st Day of Trading 
67 

-35.109 47.058 4.371* 17.899 
 fifteen Day of Trading -35.002 52.078 4.531* 19.779 
thirty Day of Trading -45.853 42.271 2.789 20.666 

Electronic & Electrical 
Equipment 

 1st Day of Trading 

8 
-26.092 33.501 10.969** 17.829 

 fifteen Day of Trading -26.925 40.853 8.941** 23.705 
thirty Day of Trading -29.045 46.424 13.450** 27.945 

Oil and Gas sector  1st Day of Trading 

31 
-30.176 51.489 5.236* 14.588 

 fifteen Day of Trading -31.205 46.487 8.198** 18.994 
thirty Day of Trading -35.681 52.356 4.646* 18.850 

Chemical  1st Day of Trading 

6 
-21.838 26.674 0.267 17.626 

 fifteen Day of Trading -24.002 34.413 -1.484 24.239 
thirty Day of Trading -29.037 51.073 2.191 34.354 

Electricity Producer  1st Day of Trading 

8 
-43.440 16.228 -3.251 18.551 

 fifteen Day of Trading -46.481 20.830 -3.320 21.471 
thirty Day of Trading -47.928 30.721 -1.389 24.830 

Others  1st Day of Trading 

42 
-31.059 34.384 3.344 13.492 

 fifteen Day of Trading -31.841 47.902 3.089 16.461 
thirty Day of Trading -38.361 43.827 3.919 18.220 

This table depicts the short-run performance of various categories of IPOs by industry during 2001 to 2017. T-
test is used to test the significance of abnormal return. *, ** indicates significant at 95% and 99% level 
respectively. 
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4.1.4 Underpricing and Short-run Performance by Underwriters’ Prestige 
 

According to Sundarasen, Khan, and Rajangam (2018); Mantell (2016) and  Brau and Fawcett 

(2006), prestige and experience of underwriters affect the level of underpricing of IPOs in 

main market.  If the underwriters have done numerous issues successfully and have a strong 

IPOs market experience then they would be able to find out real value of issue which further 

leads to low underpricing. Numerous studies such as (Espenlaub, Garrett, and Mun 1999; 

Mumtaz, Smith, and Ahmed 2016; Sundarasen, Khan, and Rajangam 2018; Chen, Shi, and Xu 

2013; Carter and Manaster 1990; Khurshed, Kostas, and Saadouni 2016) documented that 

high prestige of underwriters leads toward the lower underpricing of issues because they have 

more resources and information to calculate intrinsic worth of any IPO in market. Table (6) 

depicts that high underwriter’s prestige IPOs are lesser underpriced with comparative to low 

prestige underwrite IPOs on first, fifteen and thirty day of trading in AIM. The abnormal 

returns of IPOs of low underwriters’ prestige such as 3.89%, 3.92% & 4.31% on first, fifteen 

and thirty day of trading, are significant at 99% confidence level. These findings are 

consistent and support the pervious literature such as (Sundarasen, Khan, and Rajangam 2018; 

Mumtaz, Smith, and Ahmed 2016; Chen, Shi, and Xu 2013) that high underwriter’s prestige 

result low underpricing and low underwriter’s prestige result more underpricing.     

Table 6: Underpricing and Short-run performance by Underwriter's Prestige 

Underwriters’ Prestige MAAR N Minimum Maximum Mean 
Std. 

Deviation 

High Prestige 

 1st Day of Trading 

222 
-42.531 49.874 0.092 16.590 

 fifteen Day of Trading -42.934 50.779 0.418 19.927 
thirty Day of Trading -47.186 51.826 -1.498 20.200 

Low Prestige 
 1st Day of Trading 

134 
-43.440 51.489 3.897** 15.873 

 fifteen Day of Trading -46.481 52.078 3.926** 18.617 
thirty Day of Trading -47.928 52.356 4.319** 20.672 

This table depicts the short-run performance of various categories of IPOs by underwriter’s prestige during 2001 
to 2017. High and low underwriter’s prestige is calculated through median of total market capitalization. If the 
total market capitalization of specific underwriter is greater then the median then it is categorized as high 
otherwise, low prestige. T-test is used to test the significance of abnormal return. *, ** indicates significant at 
95% and 99% level respectively. 

 

4.1.5 Underpricing and Short-run Performance by Market Condition 
 

Market sentiment before listing has been illustrated as directly associated with underpricing of 

IPOs. To measure the effect of market sentiment/investor sentiment, cumulative returns for 

the period of 45 days ending before the listing day is used as proxy for the market sentiment. 

Furthermore, on the basis of these abnormal results, market condition or sentiment is 
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categorized as bear, bunny and bull using Markov switching regression. Various studies used 

different days ending before listing to measure this effect such as  90 days (Mumtaz, Smith, 

and Ahmed 2016), 60 days (Clarke et al. 2016) and 45 days (Derrien 2005; Guo, Brooks, and 

Fung 2011; Basti, Kuzey, and Delen 2015; McGuinness 2016) keeping in backdrop to general 

market behavior.  In this study, we used 45 days ending prior to listing day is used as a proxy 

of market sentiment. Table (7) depicts that when the market decline of about 2% (bear 

market), it shows that IPOs are underpriced on average by 3%. Likewise, when market turn 

up of about 3 to 4 % (bull market), it depicts that IPOs are underpriced on average by 3 to 4%. 

During the bunny market period, lowest returns are reported. This generally happens due to 

less market volatility and slow growth in this period. This finding supports with the investor 

sentiment hypothesis explaining a positive relationship between market return and 

underpricing.  

Table 7: Underpricing and Short-run performance by Market condition 

Market Condition MAAR N Minimum Maximum Mean 
Std. 

Deviation 

Bear (>-2.74 %,<0%) 

 1st Day of Trading 

111 
-37.813 49.874 3.471 15.900 

 fifteen Day of Trading -44.368 47.902 2.912* 18.142 
thirty Day of Trading -44.843 52.356 2.529 20.070 

Bunny (>0 %,< =2%) 

 1st Day of Trading 

154 
-43.440 38.671 1.663 16.161 

 fifteen Day of Trading -46.481 50.779 2.091 19.405 
thirty Day of Trading -47.928 51.338 1.610 21.096 

Bull (>2%,= < 6.18%) 

 1st Day of Trading 

97 
-41.325 51.489 2.675 16.781 

 fifteen Day of Trading -42.912 52.078 3.152* 20.061 
thirty Day of Trading -47.186 41.671 2.633 20.829 

This table depicts the short-run performance of various categories of IPOs by market sentiment or investor’s 
sentiment during 2001 to 2017. Market condition is estimated through Markov switching model. Lowest, highest 
return margin is calculated through Markov switching model. Lowest margin is categorized as bear, highest is 
Bull and otherwise is bunny market. T-test is used to test the significance of abnormal return. *, ** indicates 
significant at 95% and 99% level respectively. 

 

4.1.6 Underpricing and Short-run Performance by Country of Incorporation 
 

It is generally perceived that local IPOs produce more abnormal return on first trading day as 

compared to developed and emerging markets domiciled IPOs (Abdullah, Jia’nan, and 

Shah,2017). Table (8) exhibits that on average, investors yield higher abnormal return on 

newly listed IPOs in UK local market as compared to the cross-listed IPOs from the 

developed, emerging and developing markets. Contrary to this, investors earn higher returns 

on cross-listed IPOs from the emerging and developing markets then developed market. This 

implies that firms from local markets ‘left more money on the table’ as compared to the 
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developed and emerging market companies as there is a difference between what the ‘market’ 

valued the company at and what the ‘underwriter’ valued the company at. 

Table 8: Underpricing and Short-run performance by Country of Incorporation 

Country of Incorporation MAAR N Minimum Maximum Mean 
Std. 

Deviation 

Local IPOs( Uk) 
 1st Day of Trading 

301 
-43.440 51.489 2.576** 16.291 

 fifteen Day of Trading -46.481 52.078 3.119** 19.655 
thirty Day of Trading -47.928 52.356 2.672** 21.247 

IPOs from Developed 
Economies 

 1st Day of Trading 
22 

-21.936 33.278 4.811 12.581 
 fifteen Day of Trading -44.368 35.791 2.289 16.485 
thirty Day of Trading -43.963 26.695 1.980 18.234 

IPOs from Emerging 
Economies 

 1st Day of Trading 

39 
-42.531 33.501 0.502 17.622 

 fifteen Day of Trading -42.934 40.853 -0.978 16.503 
thirty Day of Trading -32.850 44.548 -1.638 17.077 

This table depicts the short-run performance of various categories of IPOs by domiciled during 2001 to 2017. T-
test is used to test the significance of abnormal return. *, ** indicates significant at 95% and 99% level 
respectively. 

 

4.1.7 Underpricing and Short-run Performance by Issue Size 
 
The available literature has documented the nexus between the short-run IPO performance 

and size of issue. To measure the effect, we divide the sample into four strata as per market 

capitalization. Table (9) shows that small firms are less underpriced relative to large firms 

which are more underpriced. This finding is in line with many other studies (Ritchie, 

Dimovski, and Deb 2013; GHOSH 2014; Ghosh 2005; Mumtaz, Smith, and Ahmed, 2016). 

However, our findings are contrary to previous studies because the results show that mature 

firms are more stable having more options to generate funds thereby yielding higher abnormal 

returns. The probable reason for this finding is that large-sized firm may have more 

diversification opportunities so they are investing in those possibilities where they obtain 

higher abnormal returns. 
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Table 9: Underpricing and Short-run performance by Issue Size 

Issue Size MAAR N Minimum Maximum Mean 
Std. 

Deviation 

<11.22 (£m) 

 1st Day of Trading 92 -42.531 41.600 2.400** 17.611 
 fifteen Day of Trading 92 -42.934 48.812 2.956** 19.324 
thirty Day of Trading 92 -45.853 51.338 2.213* 20.410 

11.22-28.020 (£m) 

 1st Day of Trading 95 -41.325 49.874 1.092 16.589 
 fifteen Day of Trading 95 -42.912 52.078 2.187* 20.057 
thirty Day of Trading 95 -47.186 51.826 0.943 21.266 

28.020-78.744 (£m) 

 1st Day of Trading 88 -43.440 51.489 3.612** 16.437 
 fifteen Day of Trading 88 -46.481 48.736 3.158** 20.357 
thirty Day of Trading 88 -47.928 52.356 2.640* 22.054 

78.744 -784.15 (£m) 

 1st Day of Trading 87 -33.663 47.058 2.972** 14.104 
 fifteen Day of Trading 87 -44.368 44.621 2.223* 16.918 
thirty Day of Trading 87 -46.748 42.256 2.972** 19.042 

This table depicts the short-run performance of various categories of IPOs by Issue size during 2001 to 2017. T-
test is used to test the significance of abnormal return. *, ** indicates significant at 95% and 99% level 
respectively. 

 

4.1.8 Estimation of EBA for the Robust Determinants of MAAR 
 

To measure the sensitivity and robustness of determinants of short-run performance of IPOs 

in AIM, we used the extreme bounds analysis (EBA) technique. In this process, we use four 

level combinations of regressions excluding Z-variables. X-variables (i.e. over subscription 

and after market risk) are used in all regressions. To test the sensitivity of Q-variables i.e. 

variable of interest, 715 time regressions (with set of four variables) are regressed to estimate 

whether a specific variable is upholding a same direction of slope (sign) and level of 

significance.  

Table (10) displays the results of EBA technique which suggests that the offer price is an 

important factor in determining the short-term performance of IPOs. The aftermarket risk and 

underwriter’s prestige have been taken as fixed variables. The negative sign and robustness of 

offer price implies that a lower offer price tends to higher underpricing in the secondary 

market– AIM. This also indicates that firm specific variables such as ROA, financial leverage, 

firm size, firm age, and market related variables like market return, market volatility, and 

market condition, period of financial crisis and dummy variable of financial crisis are 

statistically insignificant factors. This supports the ex-ante uncertainty hypothesis and 

information asymmetry hypothesis. Prior studies analyzed pre-IPOs risk which emphasizes 

the importance of uncertainty faced by an IPO after its listing on the main market(Peter-jan, 

Engelen; Nick, Bailey; Marc, 2013). We document that pre-IPOs risk is not associated with 
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firm’s capacity as well as performance. This may occur owing to market regulations 

(Cattaneo, Meoli, & Vismara, 2015), market competitiveness(Derrien, 2005), and industry 

performance (Purnanandam & Swaminathen, 2004b).  However, in an alternative market, a 

firm can be listed without satisfying specific criteria regarding financial statements, trading 

history, minimum capital requirement and number of shareholders (Colombelli, 2010).The 

firms especially listed on AIM faces the least amount of pre-IPOs risk, which indicates low 

ex-ante uncertainty in terms of firm specific characteristics in these markets 

Most of the studies measured post-IPOs risk using market trading risk(Carter & Manaster, 

1990), which attains market skills (Ritchie et al., 2013)and learns to deal with an expanding 

shareholder base with often conflicting demands. Also, likewise, market specific factors do 

not significantly explain short-run pricing performance. This may be attributable to maturity 

and persistency of market (Ali, 2017), low volatility in market risk & return in AIM. These 

results support the risk minimization explanation in an environment in which there are not 

strict regulations related to pre-requisites and ongoing performance. In the AIM, IPO firms 

can minimize their risk and cost of going public. In a broader context, our results show that 

self-disciplined markets(LSE)where AIM produces different results with regards to IPOs 

pricing as compared to main markets of the globe. 

Table 10: Estimation Results EBA Technique 

 MAAR1 MAAR15 MAAR30 
Offer price -0.037 -0.027 -0.031 
 (5.09)** (2.90)** (3.05)** 
Risk  0.019 0.021 0.031 
 (3.12)** (2.80)** (3.72)** 
Underwriter’s Prestige  -0.017 -0.016 -0.019 
 (3.05) ** (3.10) ** (3.26) ** 
Offer Size 0.397 3.828 12.436 
 (0.15) (1.16) (3.45)** 
Firm Age 0.022 0.052 0.025 
 (1.26) (2.34)* (1.05) 
Internal shareholding  0.042 0.047 0.075 
 (1.22) (1.07) (1.58) 
_cons 0.091 0.031 0.012 
 (0.41) (0.77) (0.28) 
R2 0.20 0.15 0.21 
N 362 362 362 

Note: This table exhibits the sample of 362IPOs which pertain to newly listed, demutualized and Cross-listed 
issues floated on the AIM from 2001 to 2017. We apply EBA technique to predict the robust factors explaining 
the MAAR on the 1st, 15th and 30th trading day. A total of 715 combinations were formulated to process the 
information on the 1st , 15th and 30th trading day separately. Detail of model is VIF 10 (controls for the 
collinearity problem), level which tells the program within what confidence level the minimum and maximum 
for "ebavar" should be reported If it is not specified, it is assumed to be 0.95., and  CI modifies the confidence 
for the intervals of both the minimum and  maximum for "ebavar". If it is not specified, it is assumed to be .95. 
A, B and C exhibits the possible four regressors. * p<0.05; ** p<0.01 represent significance level at the 1, and 
5% respectively.  
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To measure the sensitivity and robustness of the factors affecting short-run performance of 

IPOs in an alternative market, we compare the results of EBA technique with traditional 

methods which include the Akaike’s information criterion (AIC), the Schwarz’s Bayesian 

information criterion (SBIC), the Hannan-Quinn information criterion (HQIC) as shown in 

Table (11). Under this process, we select the lower values of information criteria, and come 

out with few variables related tomarket, firm and issuance characteristics. The EBA technique 

reduces this limit to offer price, aftermarket risk, underwriter’s prestige and international 

shareholding on the basis of robustness and sensitivity. Alternatively, traditional techniques 

(e.g. AIC, SBIC and HQIC) recommend the offer price, aftermarket risk, underwriter’s 

prestige, firm age and international shareholding selected on the basis of lower value of 

information criteria.  

 

Table 11: Comparison of Extreme Bound Analysis (EBA) with traditional techniques 

 OLS 
(1st day) 

EBA 
(1st day) 

OLS 
(15th day) 

EBA 
15th day) 

OLS 
(30th day) 

EBA 
(30th day) 

Offer price -0.037 -0.037 -0.027 -0.027 -0.031 -0.031 
(5.09)** (5.09)** (2.90)** (2.90)** (3.05)** (3.05)** 

Risk  0.019 0.019 0.021 0.021 0.031 0.031 
(3.12)** (3.12)** (2.80)** (2.80)** (3.72)** (3.72)** 

Underwriter’s 
Prestige   

-0.017 -0.017 -0.016 -0.016 -0.019 -0.019 
(3.05) ** (3.05) ** (3.10) ** (3.10) ** (3.26) ** (3.26) ** 

Offer Size 0.397 0.397 3.828 3.828 12.436 12.436 
(0.15) (0.15) (1.16) (1.16) (3.45)** (3.45)** 

Firm Age 0.022 0.022 0.052 0.052 0.025 0.025 
(1.26) (1.26) (2.34)* (2.34)* (1.05) (1.05) 

Internal 
shareholding  

0.042 0.042 0.047 0.047 0.075 0.075 
(1.22) (1.22) (1.07) (1.07) (1.58) (1.58) 

_cons 0.091 0.091 0.031 0.031 0.012 0.012 
 (0.41) (0.41) (0.77) (0.77) (0.28) (0.28) 
R2 0.20 0.20 0.15 0.15 0.21 0.21 
N 362 362 362 362 362 362 
AIC 7.173  7.259  6.532  
SBIC 7.238  7.251  6.598  
HQIC 7.199  7.291  6.580  

Note: The table depicts the comparison of estimation results between traditional methods derived from the OLS 
and EBA technique on the first-day, 15th - and 30th day of trading periods. AIC = Akaike’s Information 
Criterion, SBIC = Schwarz’s Bayesian Information Criterion, HQIC = Hannan-Quinn Information Criterion, and 
EBA = Extreme Bounds Analysis. Traditional methods are specified on the basis of permutations (715 
regressions) and the best combination is selected on the basis of their smaller values of AIC, SBIC, and HQIC. 
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4.1.9 Estimation of OLS for the determinants of MAAR 
 

Table (12) exhibits the determinants of pricing performance of IPOs on first trading day 

segregating into four models such as issue specific, firm specific, market specific and overall 

combination of these three models. Result shows that overall variables are explaining (square 

= 0.18) 18% variance in 1st day pricing performance of IPOs in which 18% is associated with 

the issue specific characteristics. Likewise, most of the variables such as after market risk, 

offer price, Underwriter’s prestige and internal shareholding margin related to issue specific 

model came out as significant contributors of 1st pricing performance of IPOs in AIM. This 

actually translates that, in AIM, firm characteristics do not take prominent position while 

explaining 1st day pricing performance of IPOs. This confirms the ex-uncertainty theory with 

regards to issue specific characteristics-which is related to information asymmetry and 

emphasizes the investment risk faced by prospective investors (Ritter, 1991) while investing 

in IPOs in AIM. Likewise, value of co-efficient of underwriters’ prestige (β = -0.252, 

p<0.001) indicates underwriters’ prestige has strong negative penetration on 1st day pricing 

performance of IPOs. It indicates the high underwriter’s prestige cause low underpricing.   

Secondly, it also support asymmetric information model (Mumtaz, Smith, & Ahmed, 2016) 

with regard to firm and market specific characteristics. This model is based on the assumption 

of an asymmetry of information particular to informed and uninformed investors. This study 

divides investors into two categories such as informed and uninformed investors. Usually 

informed investor attempts to collect firm specific information about new offering and also is 

mindful of the cost of that information. In the contrast uninformed overprice or underprice the 

offering due to incomplete information, emotions or any other number of factors regarding 

stock market trading and firm’s specific characteristics (Aggarwal, Leal, & Hernandez, 1993; 

Mok & Hui, 1998; Mumtaz et al., 2016). In this case, investors have more information about 

the firm’s characteristics and market performance, so they are cable enough to calculate the 

real worth of issuance in AIM. In result, these characteristics could not explain their role in 

pricing performance of IPOs on 1st trading day. 

Likewise, Table (13) depicts the result of OLS for the determinants of pricing performance of 

IPOs on 15th day of trading. In this model, only underwriter’s prestige which belongs to issue 

specific characteristic emerged as significant contributor. While market related variables such 

as market volatility, market condition and year (dummy) variable appeared as significant 

variables. Similarly, Table (14) depicts that R square in overall model is 19%. This study 

found that underwriter’s prestige negatively impacts the level of underpricing. It is deduced 
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that underwriter has more information about the overall strength and weaknesses of firm. This 

also elaborates that due to short period of time with regard to cross-listed IPOs, underwriter 

do not have enough time to monetize the actual worth of cross-listed firm. On other hand, 

underwriter may also be known to firm and its management performance of local-UK based 

organizations. This finding suggests an inverse relationship between underwriter’s prestige 

and IPO pricing (H. C. Chen & Wu, 2015; Hasan & Quayes, 2008; Kaneko & Pettway, 2003; 

Sundarasen et al., 2018). The first reason of this kind of evidence is secondary offering of the 

firm which issues shares in other market. The management of firm develop reasonable 

grounds and framework for this kind of offering. Secondly, the determinants of the share 

prices of IPOs are based on the estimates of firm related characteristics which have been 

disclosed through its historical performance in the main market (Ghosh, Petrova, Feng, & 

Pattanapanchai, 2012), uncertainty is also reduced to its minimal level due to the existence of 

its net worth (Arik & Mutlu, 2015) and performance. Mispricing in alternative markets is not 

due to ex-ante uncertainty and information asymmetry, it is based on the market condition 

whether it is bull or bear market, firm size (multinational or national level firm) and 

underwriter’s prestige (Abdullah, Jia’nan, & Shah, 2017; Khurshed et al., 2016). 
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Table 12: Estimation of OLS for the Determinants of MAAR on 1st day 

 Issue Specific  Firm Specific  Market Specific  MAAR1 

Risk  0.006   0.136 
 (1.52)   (3.96)** 
Over subscription  -0.001   -0.483 
 (1.07)   (2.44)* 
Offer price -0.012   0.779 
 (2.27)*   (0.27) 
Underwriter’s prestige  -0.260   -5.485 
 (21.42)**   (1.61) 
Offer Size -0.001   1.959 
 (0.28)   (2.19)* 
Internal Shareholding  0.243   6.681 
 (1.98)*   (0.38) 
Listing Delays  0.007   -8.615 
 (0.04)   (0.56) 
ROA  -0.001  0.036 
  (2.43)*  (0.07) 
Financial Leverage   -0.038  -0.455 
  (0.54)  (0.53) 
Firm Age   -0.006  0.551 
  (0.40)  (2.17)* 
Firm Size   0.001  1.596 
  (0.12)  (2.12)* 
Market Return    -0.561 -2.288 
   (1.59) (2.42)* 
Market Volatility    0.411 0.019 
   (0.15) (0.03) 
Market Condition    0.024 0.197 
   (1.32) (0.12) 
Financial Crisis(D)    0.017 0.136 
   (0.49) (3.96)** 
Year (D)    0.068 -0.483 
   (3.63)** (2.44)* 
_cons 0.144 0.096 -0.005 0.095 
 (0.74)  (0.88) (0.23) (1.08) 
R2 0.12 0.14 0.13 0.18 
N 362 362 362 362 

Note: This table exhibits the sample of 362IPOs which pertain to newly listed, demutualized and Cross-listed 
issues floated on the AIM from 2001 to 2017. The table also exhibits the estimation of regressions on 1st trading 
day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** p<0.01 represent 
significance level at the 1, and 5% respectively. 
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Table 13: Estimation of OLS for the Determinants of MAAR on 15th day 

 Issue Specific  Firm Specific  Market Specific  MAAR15 

Risk  0.006   0.086 
 (0.91)   (1.97)* 
Over subscription  0.000   -0.423 
 (0.04)   (2.99)** 
Offer price 0.002   0.629 
 (0.21)   (0.17) 
Underwriter’s prestige  -0.267   0.503 
 (14.50)**   (0.12) 
Offer Size -0.007   2.304 
 (1.09)   (2.01)* 
Internal Shareholding  0.202   6.292 
 (1.07)   (0.28) 
Listing Delays  -0.003   -5.204 
 (0.35)   (0.48) 
ROA  -0.001  -0.567 
  (1.55)  (0.81) 
Financial Leverage   -0.106  0.694 
  (1.19)  (0.63) 
Firm Age   -0.010  0.564 
  (0.58)  (2.94)** 
Firm Size   -0.004  1.211** 
  (0.42)  (2.22) 
Market Return    -0.532 -1.778 
   (1.21) (2.09)* 
Market Volatility    3.867 0.609 
   (1.16) (0.86) 
Market Condition    0.050 -0.304 
   (2.24)* (0.15) 
Financial Crisis(D)    0.015 0.086 
   (0.34) (1.97)* 
Year (D)    0.082 -0.423 
   (3.52)** (2.99)** 
_cons 0.127 0.179 -0.030 0.006 
 (2.76)** (1.31) (1.18) (0.04) 
R2 0.11 0.10 0.12 0.16 

N 362 362 362 362 

Note: This table exhibits the sample of 362IPOs which pertain to newly listed, demutualized and Cross-listed 
issues floated on the AIM from 2001 to 2017. The table also exhibits the estimation of regressions on 1st trading 
day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** p<0.01 represent 
significance level at the 1, and 5% respectively. 
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Table 14: Estimation of OLS for the Determinants of MAAR on 30th day 

 Issue Specific  Firm Specific  Market Specific  MAAR30 
Risk  0.015   0.096 
 (2.14)*   (3.68)** 
Over subscription  -0.000   -0.642 
 (0.27)   (2.50)* 
Offer price -0.002   1.387 
 (0.19)   (0.63) 
Underwriter’s prestige  -0.267   -3.195 
 (12.46)**   (1.23) 
Offer Size 0.000   1.663 
 (0.03)   (2.43)* 
Internal Shareholding  0.247   7.623 
 (1.12)   (0.57) 
Listing Delays  -0.005   -5.941 
 (0.40)   (0.49) 
ROA  -0.001  0.229 
  (1.59)  (0.55) 
Financial Leverage   -0.153  0.059 
  (1.56)  (0.09) 
Firm Age   -0.021  0.305 
  (1.09)  (2.85)** 
Firm Size   0.003  1.519 
  (0.36)  (2.64)** 
Market Return    -0.507 -1.848 
   (1.05) (2.82)** 
Market Volatility    12.454 -0.389 
   (3.40)** (0.92) 
Market Condition    0.020 0.260 
   (0.83) (0.21) 
Financial Crisis(D)    0.031 0.096 
   (0.66) (3.68)** 
Year (D)    0.097 -0.642 
   (3.79)** (2.50)* 
_cons 0.112 0.260 -0.048 0.091 
 (2.09)* (1.72) (1.76) (0.61) 
R2 0.13 0.12 0.14 0.19 

N 362 362 362 362 

Note: This table exhibits the sample of 362IPOs which pertain to newly listed, demutualized and Cross-listed 
issues floated on the AIM from 2001 to 2017. The table also exhibits the estimation of regressions on 1st trading 
day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** p<0.01 represent 
significance level at the 1, and 5% respectively. 
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4.1.10 Estimation of Markov Switching Regression for the Determinants of High and 
Low MAAR 
 
To examine the determinants of high and low abnormal return on first trading day, fifteen and 

thirty trading day, I used the Markov switching regression. The purpose of this regression is to 

test the proposition that what matter while explaining high and low return on first trading day, 

fifteen and thirty trading day. The result of Table (15) depicts that offer price, underwriter’s 

prestige and internal shareholding margin related to issue specific model came out as 

significant contributors of 1st pricing performance of IPOs in AIM. On the other hand, ROA 

and year (dummy) variable came out as robust determinant of high and low abnormal return 

on first trading day. Subsequently, only underwriter’s prestige which belongs to issue specific 

characteristic emerged as significant contributor on fifteen trading day. While market related 

variables such as market volatility, market condition and year (dummy) variable appeared as 

significant variables. Similarly, Table (16 & 17) depicts that underwriter’s prestige and 

market volatility came out as significant contributor of underpricing. 

 

The result shows that market volatility and year (dummy) are positively associated with short-

run IPO performance. The market volatility indicates that higher volatility of the market 

creates risk on the part of issuing firms, thus, the chances of underpricing would be higher. 

This is due to the reasons that in this mature and stable market, boom period doesn’t remain 

often. In hot period, firms may obtain higher market price leaving a large difference between 

offering and market price on the listing day. In the local IPOs, it is found that underwriter’s 

prestige negatively impact the level of underpricing. We can deduce that underwriter has 

more information about the overall strength and weaknesses of that specific local firm as 

compared to cross-listed firm. This also elaborates that due to short period of time with regard 

to cross-listed IPOs, underwriters do not have enough time to monetize the actual worth of 

cross-listed firm. On other hand, underwriter may also be known to firm and its management 

performance of local-UK based organizations. This finding suggests an inverse relationship 

between underwriter’s prestige and IPO pricing (H. C. Chen & Wu, 2015; Hasan & Quayes, 

2008; Kaneko & Pettway, 2003; Sundarasen et al., 2018). 
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Table 15: Estimation of Markov switching Regression for the determinant of High and 
low MAAR on 1st Trading day 

 Issue Specific  Firm Specific  Market Specific  MAAR1st  
Risk  0.002   0.006 
 (0.71)   (1.47) 
Over subscription  0.000   -0.000 
 (0.49)   (0.71) 
Offer price -0.004   -0.011 
 (1.03)   (2.00)* 
Underwriter’s prestige  -0.334   -0.241 
 (23.77)**   (21.01)** 
Offer Size -0.003   -0.004 
 (0.97)   (0.61) 
Internal Shareholding  0.264   0.184 
 (2.56)*   (1.59) 
Listing Delays  0.003   0.010 
 (0.61)   (1.16) 
Low return Regime 0.056 0.089 -0.069 0.135 
 (2.28)* (0.78) (2.56)* (1.70) 
High return Regime  0.252 0.232 0.051 0.413 
 (9.85)** (2.05)* (2.11)* (4.33)** 
lnsigma -2.699 -1.853 -1.846 -2.337 
 (48.94)** (45.09)** (45.66)** (51.95)** 
p11 -0.267 -3.309 -3.193 -3.202 
 (1.54) (3.43)** (4.12)** (6.73)** 
ROA  -0.001  0.000 
  (2.64)**  (0.23) 
Financial Leverage   -0.043  -0.010 
  (0.64)  (0.23) 
Firm Age   -0.013  -0.006 
  (0.92)  (0.52) 
Firm Size   -0.007  -0.002 
  (1.02)  (0.33) 
Market Return    -0.226 -0.155 
   (0.64) (0.71) 
Market Volatility    0.554 2.462 
   (0.22) (1.58) 
Market Condition    0.024 0.009 
   (1.40) (0.80) 
Financial Crisis(D)    0.048 0.021 
   (1.30) (0.97) 
Year (D)    0.049 0.043 
   (1.36) (3.01)** 
p21 -0.559 3.925 3.314 -15.690 
 (2.59)** (4.59)** (4.32)** (0.03) 
N 433 433 433 433 

This table exhibits sample of 433 the newly listed IPOs, demutualized firm’s IPOs and Cross-listed IPOs 
respectively listed on the AIM from 2001 to 2017. The table also exhibits the markov switching estimation of 
regressions on 1st trading day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** 
p<0.01 represent significance level at the 1, and 5% respectively. 
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Table 16: Estimation of Markov switching Regression for the determinant of High and 
low MAAR on 15th Trading day 

 Issue Specific  Firm Specific  Market Specific  MAAR15  
Risk  0.001   0.007 
 (0.19)   (1.19) 
Over subscription  0.000   0.000 
 (0.10)   (0.63) 
Offer price 0.007   0.003 
 (0.95)   (0.35) 
Underwriter’s prestige  -0.252   -0.239 
 (14.49)**   (13.70)** 
Offer Size -0.007   -0.000 
 (1.16)   (0.02) 
Internal Shareholding  0.107   0.059 
 (0.61)   (0.34) 
Listing Delays  -0.004   -0.001 
 (0.48)   (0.06) 
Low return Regime 0.094 0.114 -0.072 -0.007 
 (2.13)* (0.73) (2.92)** (0.06) 
High return Regime 0.449 0.264 0.334 0.358 
 (6.33)** (1.69) (5.76)** (2.52)* 
Lnsigma -1.954 -1.608 -1.764 -1.991 
 (36.00)** (32.27)** (33.59)** (39.03)** 
p11 -2.423 -2.741 -2.408 -2.486 
 (4.82)** (1.97)* (5.94)** (5.12)** 
ROA  -0.001  -0.000 
  (1.59)  (0.26) 
Financial Leverage   -0.122  -0.072 
  (1.41)  (1.09) 
Firm Age   -0.011  0.011 
  (0.51)  (0.68) 
Firm Size   -0.009  -0.013 
  (1.01)  (1.17) 
Market Return    -0.656 -0.332 
   (1.61) (0.99) 
Market Volatility    4.557 5.690 
   (1.64) (2.55)* 
Market Condition    0.044 0.043 
   (2.14)* (2.61)** 
Financial Crisis(D)    0.029 0.039 
   (0.73) (1.18) 
Year (D)    0.092 0.072 
   (4.20)** (3.48)** 
p21 -13.931 3.235 -1.184 -16.751 
 (0.02) (2.85)** (1.58) (0.02) 
N 433 433 433 433 

This table exhibits sample of 433 the newly listed IPOs, demutualized firm’s IPOs and Cross-listed IPOs 
respectively listed on the AIM from 2001 to 2017. The table also exhibits the markov switching estimation of 
regressions on 15 trading day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** 
p<0.01 represent significance level at the 1, and 5% respectively. 
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Table 17: Estimation of Markov switching Regression for the determinant of High and 
low MAAR on 30th Trading day 

 Issue Specific  Firm Specific  Market Specific  MAAR30  
Risk  0.006   0.014 
 (0.79)   (1.93) 
Over subscription  0.000   0.000 
 (0.09)   (0.62) 
Offer price 0.007   0.002 
 (0.80)   (0.17) 
Underwriter’s prestige  -0.254   -0.245 
 (12.66)**   (12.22)** 
Offer Size -0.000   0.006 
 (0.06)   (0.55) 
Internal Shareholding  0.202   0.180 
 (0.99)   (0.91) 
Listing Delays  -0.004   0.009 
 (0.36)   (0.65) 
High return Regime 0.062 0.149 -0.111 0.012 
 (1.16) (1.04) (3.60)** (0.09) 
High return Regime 0.480 0.550 0.292 0.365 
 (5.11)** (3.55)** (4.83)** (2.55)* 
lnsigma -1.784 -1.634 -1.702 -1.844 
 (32.65)** (23.86)** (24.69)** (32.72)** 
p11 -2.576 -1.965 -1.829 -2.187 
 (4.57)** (3.52)** (4.48)** (4.38)** 
ROA  -0.001  -0.000 
  (1.35)  (0.34) 
Financial Leverage   -0.112  -0.085 
  (1.12)  (1.11) 
Firm Age   -0.017  -0.002 
  (0.92)  (0.11) 
Firm Size   0.006  -0.013 
  (0.61)  (1.03) 
Market Return    -0.715 -0.247 
   (1.55) (0.63) 
Market Volatility    13.606 14.872 
   (4.51)** (5.73)** 
Market Condition    0.023 0.016 
   (1.01) (0.83) 
Financial Crisis(D)    0.042 0.051 
   (0.97) (1.36) 
Year (D)    0.101 0.086 
   (4.12)** (3.56)** 
p21 -14.592 -1.777 -1.712 -17.688 
 (0.02) (1.37) (1.48) (0.02) 
N 433 433 433 433 

This table exhibits sample of 433 the newly listed IPOs, demutualized firm’s IPOs and Cross-listed IPOs 
respectively listed on the AIM from 2001 to 2017. The table also exhibits the markov switching estimation of 
regressions on 30th trading day. Outcome variable of study is adjusted abnormal returns (MAAR). * p<0.05; ** 
p<0.01 represent significance level at the 1, and 5% respectively. 
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4.1.11 Discourse Analysis on Post Issue Short-run Performance 
 

Previous studies  (Ghosh, 2005b; Hasan & Quayes, 2008; Mumtaz et al., 2016; Ritchie et al., 

2013; Shen et al., 2013; Zaremba & Szyszka, 2014) claimed that on average IPOs are 

underpriced which reflects that market price of share (what the ‘market’ valued the company 

at) is on average higher than the offer prices of share (what the ‘underwriter’ valued  the 

company at). The valuation of IPO’s market price is based on an estimate of the secondary 

market price. It is generally perceived and investigated with perspective that initial mispricing 

may be due to tow factors i.e. informational asymmetries between IPOs issuer and market 

forces and secondly companies intentionally left money on table “leave a good taste in 

investors’ mouths” for unseasoned equity offer (Ritter, 1984). If we take information 

asymmetries as factor that influence ‘market’s pricing mechanism in which the ‘investor’ is 

unable to uncover the information that was disclosed to market forces, various factor of 

information asymmetries has been discussed and found to be robust such as aftermarket risk, 

offer price, oversubscription and firm age. All the studies and discussions have been made in 

the context of fist issue in main market. No study have been yet analyzed this anomaly in 

secondary offering at alternative markets. This study found that variables i.e. after market 

risk, offer price and oversubscription came out as robust factors of short-run performance of 

IPOs in alternative markets indicating small chances of ex-ante and information asymmetries. 

This shows that due to market stability and maturity, the variables related to market remains 

insignificant factors in pricing performance of IPOs in AIM. Likewise, firm related 

characteristics variables are not relevant to the pricing of IPOs in AIM. The first reason of this 

kind of result is that firm is going to public for second time in AIM. Management of firm did 

reasonable homework for offering. Secondly, the determinants of the IPO’s price are based on 

estimates of firm related characteristics are already disclosed through its historical 

performance in main market (C. Ghosh, Petrova, Feng, & Pattanapanchai, 2012) uncertainty 

is also reduced at minimal level due to its net worth (Arik & Mutlu, 2015) and performance. 

Mispricing in AIM is not due to ex-ante uncertainty and information asymmetry. It is just 

because of offer price, oversubscription, after market risk and underwriter’s prestige 

(Abdullah, Jia’nan, & Shah, 2017; Khurshed et al., 2016). Thirdly, AIM is meant for 

assistance of smaller companies in raising capital. Results of the study are also consistent with 

this proposition that IPOs listed on AIM are less underpriced as compared to main market.  
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4.2 Part II: Long-term Pricing Behavior of IPOs 
 

4.2.1 Descriptive Statistic for Buy and Hold Abnormal Return 
 

Table (18) depicts an average of change in the earning that investors gain by passively putting 

their investments on the 1st day of trading, holding different categories of shares for the 

period of 36months. In, local IPOs investor earns (BHAR = 17% to 20% p < 0.05) in short-

run period but in long-run, diminishing trend is observed which reduces earning till 11% (p > 

0.05). Likewise, in demutualized IPOs, same diminishing trend in long run has been observed 

from 23% to 18.79% but these returns are significant at 95% (p < 0.05). On the other hand, 

investors earn significant abnormal returns (BHAR = 20% to 22%, p < 0.05) in cross-listed 

IPOs and upraising trend is observed from short-run to long-run period. It is further deduced 

that investors earn more returns by investing in demutualized IPOs relative to local IPOs in 

long-run period. In addition, investors do enjoy more returns those invested their saving in 

cross-listed IPOs as compared to local and demutualized IPOs in AIM holding for 36 months.  
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Table 18: Aftermarket BHAR of local, demutualized and cross-listed IPOs 

Local IPOs Demutualized IPOs Cross-listed IPOs 

  N Mean 
Std. 

Deviation N Mean 
Std. 

Deviation N Mean 
Std. 

Deviation 
BHAR1 280 17.19* 10.93 20 23.91** 6.80 52 20.54** 4.56 
BHAR2 280 18.09** 12.63 20 22.91** 7.03 52 20.38** 4.54 
BHAR3 280 18.90** 22.13 20 22.90** 7.28 52 20.29** 4.63 
BHAR4 280 17.63* 22.66 20 23.83** 8.04 52 20.41** 4.85 
BHAR5 280 17.57* 22.61 20 23.50** 7.83 52 20.37** 5.13 
BHAR6 280 17.49* 23.71 20 22.73** 8.16 52 20.47 5.38 
BHAR7 280 18.39** 24.70 20 22.27** 8.35 52 20.55 5.64 
BHAR8 280 19.14** 26.50 20 21.98** 8.38 52 20.50 5.57 
BHAR9 269 19.78** 27.34 20 22.21** 8.59 52 20.45 5.65 
BHAR10 269 19.28** 28.83 20 22.69** 8.63 52 20.28 5.59 
BHAR11 264 19.54** 27.89 20 22.60** 9.10 52 19.97 5.79 
BHAR12 260 18.05* 28.40 20 22.90** 8.85 52 19.90 6.02 
BHAR13 259 16.55 26.00 20 22.89** 8.84 52 20.00* 6.17 
BHAR14 257 15.82 22.69 20 22.57** 9.04 52 19.97 6.40 
BHAR15 253 15.69 23.62 20 22.46** 8.74 52 19.78 6.44 
BHAR16 250 16.31 24.19 20 22.66** 7.97 52 19.76 6.78 
BHAR17 250 17.01 27.92 20 22.27** 8.32 52 19.97 7.20 
BHAR18 248 15.13 26.98 20 22.01** 8.25 52 20.13* 7.31 
BHAR19 248 14.09 26.72 20 21.97** 8.02 52 20.19* 7.42 
BHAR20 244 14.54 27.99 20 21.88** 7.91 52 20.40* 7.59 
BHAR21 241 13.67 29.04 20 21.60** 7.83 52 20.61* 7.83 
BHAR22 241 13.79 28.33 20 21.50** 8.17 52 20.53* 7.91 
BHAR23 240 13.61 27.38 20 21.44** 8.79 52 20.59* 7.85 
BHAR24 240 12.78 28.07 20 21.59** 9.07 52 20.83* 8.00 
BHAR25 238 13.10 29.04 20 21.92** 9.47 52 20.87* 8.37 
BHAR26 238 18.29 60.12 20 21.96** 9.96 52 20.78* 8.49 
BHAR27 226 11.95 30.31 20 21.47** 11.62 52 20.60* 8.43 
BHAR28 226 13.18 31.77 20 21.58** 11.63 52 20.82* 8.63 
BHAR29 224 12.60 32.04 20 21.14** 11.98 52 20.71* 8.73 
BHAR30 223 13.13 32.48 20 21.02** 12.11 52 20.43* 8.59 
BHAR31 223 13.00 32.34 20 20.65** 12.36 52 20.67* 8.82 
BHAR32 222 13.10 33.24 20 20.43** 11.99 52 21.09** 9.50 
BHAR33 222 13.32 33.55 20 19.64* 11.77 52 21.14** 9.52 
BHAR34 221 13.76 34.15 20 19.35* 11.49 52 21.14** 9.74 
BHAR35 221 12.89 34.06 20 19.34* 11.58 52 21.32** 10.04 
BHAR36 220 11.92 33.78 20 18.79* 11.89 52 21.44** 10.55 

This table exhibits long-run price performance of sample of 292 that consists of 220 newly listed IPOs, 20 
demutualized firm’s IPOs and 52 Cross-listed IPOs listed on the AIM from 2001 to 2016. To test the 
significance skewness adjusted t-statistics is used. * < 0.05; ** p< 0.01 represent significance level at the 1, and 
5% respectively. 

 

4.2.2 Long-run Pricing Performance of different Industries 
 
Table (19) depicts comparative analysis of long-run pricing performance of IPOs of various 

industries listed on AIM. Findings of the study reveal that mining, oil and gas and electricity 

producer report highest return (BHAR= 23.51%, 22.50% and 25.51%, p < 0.05) respectively 

in short-term period as compared to other industries. Likewise, investors earn more returns in 

long-run period by investing in media and telecom, industrial and construction material and 

oil and gas industries (BHAR = 25.49%, 22.32% and 24.26% p < 0.05) respectively.  



98 
 

Remaining industries such as software, travel services, support services, pharmaceutical, 

financial services and chemical industries produce low returns as compared to mining, oil and 

gas and electricity in short run and media and telecom, industrial and construction material 

and oil and gas industries in long-run period.  

 

Table 19: Industry and Long-run IPOs performance 

Sector BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 
Mining 23.51** 23.41** 23.80** 19.06 18.48 16.09 16.27 

(8.95) (12.50) (22.05) (24.11) (29.23) (27.88) (24.88) 
Others 20.25** 24.18** 19.74* 24.77** 24.15** 23.02** 18.60* 

(7.76) (15.55) (19.62) (32.83) (31.33) (35.25) (34.49) 
Media and Telecom 21.56** 20.69* 21.30** 21.26** 21.37** 28.10** 25.49** 

(8.62) (10.50) (19.44) (24.00) (26.36) (30.74) (38.69) 
Software and computer 21.96** 20.34* 26.31** 24.78** 21.45** 17.27 15.21 

(6.65) (10.47) (18.24) (23.27) (21.97) (27.02) (28.25) 
Travel services 15.81 19.98* 25.32** 27.17** 26.65** 20.96** 17.81 

(5.33) (12.07) (16.64) (29.69) (34.26) (32.28) (26.01) 
Support Services 21.65** 18.44* 17.33 10.50 9.06 10.92 15.71 

(8.77) (14.69) (21.44) (21.75) (21.59) (27.30) (41.59) 
Industrial and Construction 
Material 

21.67** 22.09** 28.72** 25.99** 21.39** 25.98** 22.32** 
(7.11) (12.21) (21.79) (27.64) (28.17) (35.26) (31.69) 

Real Estate 14.32 24.56** 26.61** 29.61** 11.77 18.36 17.73 
(19.04) (12.81) (17.10) (34.41) (38.93) (46.86) (48.64) 

Pharmaceuticals & Health 
care 

21.84** 22.14** 19.39* 16.35 13.42 13.35 4.49 
(8.86) (14.34) (16.27) (17.63) (21.40) (33.78) (23.71) 

Financial Services 21.07** 18.53* 20.84** 20.00* 17.23 23.77** 16.71 
(8.76) (8.90) (20.81) (28.54) (26.25) (35.98) (27.95) 

Electronic & Electrical 
Equipment 

21.33** 21.79** 30.63** 18.57 14.36 17.18 19.37* 
(6.06) (7.58) (24.89) (21.78) (22.61) (20.30) (23.57) 

Oil and Gas sector 22.50** 22.26** 22.40** 27.03** 26.57** 26.90** 24.26** 
(7.25) (12.68) (16.66) (27.27) (24.23) (37.49) (30.10) 

Chemical 18.80 19.34* 27.87** 26.08** 19.50* 18.86* 8.91 
(12.01) (22.90) (33.02) (31.40) (24.27) (33.25) (28.94) 

Electricity Producer 25.51** 23.84** 25.10** 25.09** 21.03** 13.28 10.97 
(7.64) (13.69) (16.01) (24.29) (33.77) (38.22) (17.96) 

This table exhibits long-run price performance of sample of 292 IPOs of various industries listed on the AIM 
from 2001 to 2016. To test the significance, skewness adjusted t-statistics is used. * p<0.05; ** p<0.01 represent 
significance level at the 1, and 5% respectively. 

 

4.2.3 Long-run Pricing Performance and Market condition 
 
Table (20) reveals the long-run pricing performance of various categories of IPOs which were 

issued in hot-where IPOs were issued more than average and cold market period. Investors 

earn more returns in hot market period (BHAR = 23% to 25%, p < 0.05), and (BHAR = 21% 

to 24%, p < 0.05), in cold market (17% to 19%, p < 0.05) and (BHAR = 12% to 16%, p < 

0.05), in short-term and long-term period respectively. It deduces that BHAR increases as 

market sentiment are in hot activity relative to cold activity period. This support the window 

of opportunity hypothesis that explain that during the hot market period (high activity period) 
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firms overprices their issues resulting the yield low returns for the investors in the long run 

(Ritter, 1991). In consequences, IPOs underprice in short-run result in subsequent 

underperformance in long-run period-strongly and positive associated with each other 

resulting they move in the same direction. 

 
Table 20: Market Condition and Long-run IPOs performance 

Market Condition BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 
Cold Market 17.829** 18.848** 20.577** 19.343** 16.556* 16.247* 12.920* 

(8.42) (12.86) (20.00) (26.94) (28.65) (32.92) (31.95) 
Hot Market 25.109** 23.878** 25.03** 23.86** 21.54** 24.92** 21.19** 

(7.50) (11.38) (19.89) (25.61) (24.69) (32.93) (28.99) 
This table exhibits behavior of sample of 292 IPOs listed on AIM during the period of hot and cold market. This 
also depicts the window of opportunity hypothesis. To test the significance, skewness adjusted t-statistics is 
used. * p<0.05; ** p<0.01 represent significance level at the 1, and 5% respectively. 
 

4.2.4 Long-run Pricing Performance and Offer price 
 
Table (21) illustrates the size of issue price and long-run price performance of IPOs. We 

classify the IPOs into issue price size quartile based on the range of IPOs issue price in AIM 

during the period of 2001 to 2016. It deduces that medium size offer price i.e. second and 

third quartile produces more returns (BHAR = 22.39%, 21.83%, P < 0.05) respectively in 

short-run and (BHAR = 19.02%, 17.86%, P < 0.05) respectively in long-run relative to low 

offer price and high offer price. Normally issues are made at fixed price mechanism in AIM 

so that investor may prefers to invest in those IPOs in which offer price in medium range-

neither lowest not in highest because the issuer gathers pricing information from institutional 

investors and individual investors with a high net worth through a bidding process in order to 

build interest in investment in the company’s shares.   

 

Table 21: Issue Price and Long-run IPOs performance 

Issue Price BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 

Issue price < = 25  20.579** 19.808** 19.596** 18.157** 14.992* 14.042* 12.753 
(8.63) (11.63) (17.87) (24.57) (26.00) (27.39) (29.06) 

Issue Price >25 &< 70  22.396** 20.384** 25.098** 22.722** 19.162** 23.058** 19.020* 
(7.65) (12.63) (22.38) (27.23) (24.22) (36.59) (32.25) 

Issue Price >70 &< 120  21.833** 22.729** 21.107** 20.063** 21.617** 22.750** 17.862* 
(7.21) (12.69) (19.19) (26.64) (27.56) (33.71) (29.84) 

Issue Price > 120  20.176** 22.833** 24.494** 25.015* 20.978* 22.195** 17.916* 
(11.215) (12.719) (19.57) (26.96) (30.65) (33.66) (31.74) 

This table exhibits nexus between issue price and long-run price performance of 392 IPOs listed on AIM during 
the period of 2001 to 2016. To test the significance, skewness adjusted t-statistics is used. * p<0.05; ** p<0.01 
represent significance level at the 1, and 5% respectively. 
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4.2.5 Long-run Pricing Performance and Firms’ Market capitalization 
 
Table (22) explains the long-run price performance based on firm’s market capitalization in 

AIM. We classify the IPOs into market capitalization size quartile based in AIM during the 

period of 2001 to 2016. Small size firms reports more abnormal returns (BHAR = 23.01%, to 

22.52%, P < 0.05) in short-run period but in long-run performance of large size firms was on 

the higher side (BHAR = 22.39%, 21.83%, P < 0.05) relative to low and medium size firm. 

This support “signaling hypothesis” that some time large firms intentionally 

underprice/overprice their issuance to differentiate their status in market from small size firm. 

In consequences, IPOs underprice in short-run result in subsequent underperformance in long-

run and vis-a vis. Various studies for instance (Fine et al., 2017; Kooli & Suret, 2004a; 

Pandya, 2016a) reported that firm size do affect on long-run price performance of IPOs. 

Similarly, in AIM market, firm size has significant impact on underpricing (Amini & Keasey, 

2013) and subsequent underperformance of IPOs in long-run (Acedo-Ramírez & Ruiz-

Cabestre, 2016).  

 

Table 22: Market Share of Firm and Long-run IPOs performance 

Market Capitalization BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 
Market Capitalization < = 23  
(£m) 

23.017** 22.200** 22.521** 21.164** 18.388* 18.378* 14.299 
(7.41) (13.09) (21.11) (26.24) (27.33) (34.30) (29.77) 

Market Capitalization  >23.46 
&< 50.59 (£m) 

19.351* 18.763* 18.815* 20.117** 15.523 20.986* 18.055* 
(11.26) (10.52) (19.36) (25.01) (23.76) (32.07) (32.04) 

Market Capitalization  > 50.59 
&< 107.33(£m) 

20.662** 21.760** 25.665** 23.004** 21.966** 20.112** 17.605 
(6.97) (12.89) (17.83) (28.41) (28.63) (30.18) (33.85) 

Market Capitalization  > 107.33 
(£m) 

19.048** 21.554** 26.967** 23.425** 23.632** 27.759** 23.879** 
(9.44) (12.20) (19.07) (27.32) (28.48) (34.81) (27.48) 

This table displays market volume of the firm i.e. small, medium and large size firm and long-run pricing pattern 
of 392 IPOs listed on AIM. To test the significance, skewness adjusted t-statistics is used. * p<0.05; ** p<0.01 
represent significance level at the 1, and 5% respectively. 

 

4.2.6 Long-run Pricing Performance and Offer Size 

 

Table (23) illustrates the impact of offer size on long-run price performance of IPOs in AIM 

exhibiting that the IPOs in three of the four categories based on offer size and longer-term 

performance over three years. Small offer size issues earns more returns (BHAR = 22.90% to 

21.72%, P < 0.05) relative to medium size and large size issue proceeds in short-run period 

but on flip side large issue proceeds earns higher returns (BHAR = 25.35% to 26.31%, P < 

0.05) relative to medium size and small size issue proceeds in long-run. This evidence 

supports the ex-ante uncertainty hypothesis because issues yielding the lowest gross proceeds 
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underperform significantly. This also elaborates that large offer size need more money to be 

used for development and growth of firm as well as investing in optimal investment 

opportunities resulting higher returns in long-run. 

 
Table 23: Offer Size and Long-run IPOs performance 

Offer Size BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 

Offer Size < = 3 (£m) 22.902** 20.997** 21.681** 21.721** 17.205 15.308 11.629 
(7.71) (13.72) (19.90) (26.37) (26.06) (30.12) (26.43) 

Offer Size >3 &< 8.0114 (£m) 22.188** 22.386** 23.528** 21.390** 19.077 23.375** 17.200 
(7.49) (12.72) (22.82) (28.12) (29.42) (40.76) (35.57) 

Offer Size  >8.0114 &< 18.26 (£m) 20.038** 21.175** 20.515** 18.618 14.479 17.589 16.925 
(11.63) (11.29) (18.00) (23.55) (22.81) (27.43) (27.79) 

Offer Size  > 18.26 (£m) 19.657** 20.438** 25.291** 24.195** 25.356** 26.319** 22.863** 
(7.50) (11.62) (19.11) (27.38) (28.31) (32.62) (32.80) 

This table shows the interrelationship between magnitude of offer size and long-run price performance of 392 
sample IPOs listed on AIM during the period of 2001 to 2016. To test the significance, skewness adjusted t-
statistics is used. * p<0.05; ** p<0.01 represent significance level at the 1, and 5% respectively. 
 

4.2.7 Long-run Pricing Performance and Initial returns 
 
Table (24) exhibits initial returns earned by investors result in subsequent adjustment in long-

run in AIM.   Lower underpricing in short-run result in higher returns in long-run (BHAR = 

18.40% to 23.20%, P < 0.05) relative to higher underpricing in short-run (BHAR = 08.49% to 

16.38%, P < 0.05). This support Impresario or fads hypothesis which explain that firm 

intentionally underprice their underwritten IPOs to generate more demand of their IPOs in 

market, so that investor could get more return on first day trading in market (Zubair Mumtaz 

et al., 2016). This hypothesis also elaborates that the initial return and subsequent 

underperformance are strongly and positive associated with each other. Generally, it is also 

observed in previous literature for instance (Kooli & Suret, 2004a; Zubair Mumtaz et al., 

2016) that the higher the underpricing on 1st trading day, more underperformance in long-run. 

 

Table 24: Initial Underpricing and Long-run IPOs performance 

Underpricing BHAR1 BHAR6 BHAR12 BHAR18 BHAR24 BHAR30 BHAR36 

Underpricing < = -2.92 % 22.519** 23.262** 26.323** 25.622** 24.081** 27.264** 23.201** 
(9.67) (12.72) (22.79) (27.95) (28.95) (36.11) (34.46) 

Underpricing > -2.93% &< 1.300 
% 

20.879** 20.840** 21.836** 21.071** 19.334 18.362 18.406 
(6.36) (8.64) (14.43) (17.21) (16.74) (17.39) (18.93) 

Underpricing >1.300% &< 9.69% 20.375** 21.428** 23.502** 21.996** 16.803 19.887 16.380 
(9.14) (12.75) (21.35) (31.70) (27.13) (37.21) (33.60) 

Underpricing > 9.69% 21.435** 19.168* 18.588 16.671 15.131 15.330 8.498 
(9.51) (14.84) (19.96) (25.64) (32.38) (36.97) (32.16) 

This table depicts the interrelationship between initial returns of IPOs and long-run price performance of 392 
IPOs listed on AIM. * p<0.05; ** p<0.01 represent significance level at the 1, and 5% respectively. 
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4.2.8 Determinants of IPOs’ Long-run Pricing Performance 
 

To provide more comprehension and strength in exploration of robust factors which are 

responsible for long-run performance of IPOs, we also tested regression for each 

characteristic related to IPO process which explains the long run performance of IPOs such as 

issue specific, firm specific, market specific and governance related characteristics and 

simultaneously overall combination of these characteristics.  Table (27) depicts that issue 

specific factors suggest that underpricing and oversubscription from IPOs characteristics 

emerged as a potential contributors of long run performance of IPOs. Higher the underpricing 

more the probability of subsequent correction to adjust share prices in long-run phenomena 

resulting substantial underperformance of IPOs.  

In prior literature, various attempts have been made to test the fads in the initial public 

offerings market (Aggarwal et al., 1993; Aggarwal & Rivoli, 1990; Bondt & Thaler, 1985; 

Fama et al., 1969) and impresario hypothesis (Chepeta & Jardine, 2014) using ‘underpricing’ 

as one of the explanatory variable in the regression model. Likewise, financial leverage, and 

firm size from firm specific characteristics come out as significant determinants of long-run 

price performance of IPOs. On the other hand, hot market period from market specific 

characteristics shows significant impact on long-run price performance of IPOs. Similarly, In 

prior literature, various studies documented the nexus between hot issue market and IPO 

underperformance for instance (Ali, 2017; Kaneko & Pettway, 2003; Khurshed et al., 2016; 

Ritter, 1998). IPOs going public in hot issue period are overly optimistic growth prospects 

perform substantially worse than the other IPOs (Mumtaz, Smith, and Ahmed 2016).  

Likewise, there is a positive association between the IPOs long run performance and the 

structure and strength of corporate governance in AIM. Result shows the significant impact of 

board size on long-run price performance. This ultimately provides an estimate of agency’s 

tradeoffs magnitude to the insiders of the firm. The potential focus on the IPOs has allowed 

the researcher to investigate the role played by the governance when the firm begins to 

operate as a public company. If the firm has more structured and independent board than the 

long-run performance would be better. This hypothesis supports the agency explaining the 

role of board independency in the long run performance of IPOs. 

4.2.9 Result of EBA 
 

Table (28) predicts that firm size is a robust determinant of long-run performance and 

relationship between BHAR and firm size is negative. It shows that if the firm is larger, then 
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the BHAR will be lower and if the firm size is smaller than BHAR will be more. Prior 

literature reported the positive relationship between underpricing and firm size (Sahoo and 

Rajib 2010; Diro Ejara and Ghosh 2004; Mumtaz, Smith, and Ahmed 2016). Higher the 

magnitude of underpricing causes higher chances of subsequent correction take place to adjust 

the long-run prices of IPOs that results substantial underperformance. Contrary to this, 

underpricing is negatively associated with BHAR. If the underpricing is higher than 

aftermarket performance of the IPOs will be lower (Mumtaz, Smith, and Ahmed 2016; 

Pandya 2016). This result posits that net impact of firm size on the long-run performance of 

IPOs is negative. Estimation of EBA presumes that firm size is playing key role in the long 

run performance of IPOs in AIM which is most favorable market for smaller and growing 

companies and considered as most attractive secondary market in European region 

(Colombelli, 2010). Due to this, most of smaller companies listed their securities on AIM. 

Since its launch in 1995–2006, over 3,700 companies have listed their securities on AIM. 

Hence, there is a growing interest in this market. 

To measure the sensitivity and the robustness of the factors affecting long-run performance of 

IPOs in an alternative market, we compare the results of EBA technique with traditional 

methods which include the Akaike’s information criterion (AIC), the Schwarz’s Bayesian 

information criterion (SBIC) and the Hannan-Quinn information criterion (HQIC) as shown in 

Table (28). We select the lower values of information criteria, and derive fewer variables 

related to market, firm and issue specific characteristics. The application of the EBA 

technique finds that the model specification is limited to firm size, underpricing, financial 

leverage, firm age, hot market and boar size. Alternatively, traditional techniques (e.g. AIC, 

SBIC and HQIC) recommend firm size, underpricing, financial leverage, firm age, long-term 

investment ratio, hot market and boar size selected on the basis of lower value of information 

criteria. 

 

4.2.10 Discourse Analysis of Long-run IPOs Performance 
 

In this part, I deliberated upon to find the long-run performance and potential determinants of 

IPOs. Surprisingly, I found the over performance of each category of IPOs in long run in 

alternative markets. All IPOs reported positive abnormal return over three years. This depicts 

that alternative market is more favorable and provides conducive environment to listed IPOs. 

This result is not consistent with pervious literature on long IPOs except the studies conducted 

by Dutta (2016) and Bird and Ajmal (2016). The logic behind such type of findings are (a) 
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AIM provides more favorable environment (b) there is not very restricted criteria to qualify 

for listing on AIM and ongoing trading and (c) AIM is dedicated for small enterprise and 

cross-listed IPOs. 

Secondly, Firm’s size emerged as robust factor of long run performance of IPOs. It shows that 

if the firm is larger than the BHAR will be lower and if the firm size is smaller than BHAR 

will be more. In the prior literature reported the positive relationship between underpricing 

and firm size. This deduces that s underpricing increases due to large size of the firm(Sahoo 

and Rajib 2010; Diro Ejara and Ghosh 2004; Mumtaz, Smith, and Ahmed 2016). More the 

size of underprice cause the higher chances of subsequent correction take place to adjust the 

long-run prices of IPOs in market that result substantial underperformance of IPOs. Contrary 

to this, Underpricing is negatively associated with BHAR. If the underpricing is higher than 

aftermarket performance of the IPOs will be lower (Mumtaz, Smith, and Ahmed 2016; 

Pandya 2016). In the result, net impact of firm size on the long-run performance of IPOs is 

negative. 

Last but not least, underpricing, financial leverage, activity period and ratio of independent 

non-executive director from issue specific, firm specific, market specific and governance 

related characteristics respectively appears as potential factors affecting the long run 

performance of IPOs. Higher the underpricing, more the possibilities of subsequent correction 

to settle down the share prices in long-run which results substantial underperformance. IPOs 

going public in hot issue period are overly optimistic growth prospects perform substantially worse 

than the other IPOs(Mumtaz, Smith, and Ahmed 2016).If the firm has more structured and 

independent board then the long-run performance would be better. This hypothesis supports 

the agency hypothesis explaining the role of board independency in the long run performance 

of IPOs. 
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4.3 Part III: Spillover Effects of Return and Volatility 
 

4.3.1 Dynamics of Market transitions 
 

The descriptive statistics in Table (25) indicate that Canadian average market return is 0.9% 

which is the higher then all other parental and alternative markets. On average, alternative 

markets yield lowest market return which is 0.003%. When we talk about the market stability 

and persistency, result of probability of bull and bear situation indicates that all of the sample 

market are very mature market and persistent. If the result of Markov-switching regression 

ought to be taken as factor of market stability, then it indicates that most of the time markets 

were in bunny condition, that is, neither in bull nor in bear. This phenomenon indicates the 

maturity, persistency and perfection of these markets.  

Table (26) presents switching coefficient in all markets with regards to alternative market, 

however, only Australian market (coefficient= 0.491 at p<0.01) is penetrating positively in 

alternative market to sustain in bull market conditions. American market has positive role in 

the sustainability of bull market condition (coefficient= 0.120, 0.667, and 2.311 at p<0.001) in 

Australian, Canadian, and Israelian market respectively except negative role in Irish market 

(coefficient= -0.472 at p<0.001). Likewise, US market play a positive role in bear market 

condition (coefficient= 0.198, 0.346, and 0.106 at p<0.001) in Australian, Canadian, and 

Israeli markets respectively except Irish market (coefficient= -0.00 at p>0.001).This infers 

that US market attains prominence position over the rest of exchanges. Similarly, Australian 

market has a significant role in defining bull and bear market conditions of AIM, Canadian 

and Irish market. These findings supports the notion of convergence theory that small and 

full-fledge  local exchanges are converging and being influenced by global markets and their 

performance (M. C. Wang & Shih, 2013) where the firms and magnitude of market is high. 

The different studies have documented the evidences in the support of our findings that local 

market and converging toward global markets such as existing of mean and volatility spillover 

effects between Chinese markets and US markets (Moon & Yu, 2010), trickledown effects of 

financial crisis on regional exchanges (Raghavan, 2008), co-movement between regional 

market as well as global market (A. Singh & Singh, 2017).  
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Table 25: Descriptive Statistics 

  US Israel Irish Canadian  Australia AIM 
Mean  0.0015 0.0013 0.0003 0.0009 0.0007 0.0003 
Median  0.0033 0.0022 0.0005 0.0032 0.0025 0.0023 
 Maximum 0.1037 0.1138 0.0448 0.1282 0.0911 0.0601 
 Minimum -0.1750 -0.1268 -0.1057 -0.1754 -0.1702 -0.1459 
 Std. Dev. 0.0280 0.0241 0.0109 0.0221 0.0209 0.0194 
 Skewness -0.7305 -0.3816 -1.6419 -1.0858 -0.9858 -1.5365 
 Kurtosis 7.0030 6.2343 17.5514 12.2876 9.4495 9.3117 
 Jarque-Bera 671.8708 408.6084 8233.4960 3366.0990 1682.9050 1823.3590 

Bull (return) 0.0016 0.0014 0.0006 0.0009 0.0008 0.0004 
Bear (return) 0.0014 0.0012 0.0001 0.0008 0.0006 -0.0011 
Probability 

Bull 0.5482 0.5342 0.4926 0.5336 0.5341 0.5752 
Bear  0.5040 0.5040 0.4901 0.5041 0.5040 0.4750 

Duration 

      Bull 2.2131 2.1469 1.9708 2.1442 2.1462 2.3540 
      Bear  2.0162 2.0163 1.9608 2.0164 2.0163 1.9047 

              Data used in this analysis is weekly stock index returns during the period of January 2001 to May 2018. 
Probability indicate the probability of sustainability ( 푝  or 푝 ) of specific market condition and 
duration exhibits the duration of that specific market condition.  
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Table 26: Markov-switching coefficient 

    AIM Australian Canadian Israeli Irish American 
State1 Australia

n 0.491  0.785 -0.087 -2.126 0.089 

  (3.38)**  (7.77)** -0.240 (5.21)** -1.420 
 Canadian -0.015 0.612  -1.205 1.383 1.034 
  -0.120 (13.37)**  (1.97)* (7.10)** (13.63)** 
 Israeli -0.219 0.240 -0.433  0.692 0.126 
  -1.810 (6.19)** (5.12)**  (5.12)** (3.04)** 
 Irish 0.264 0.034 0.026 2.475  -0.096 
  -1.610 -0.510 -0.260 (8.03)**  -1.220 
 American -0.125 0.120 0.667 2.311 -0.472  
  -1.560 (2.99)** (6.72)** (8.84)** (2.59)**  
 _cons -0.043 -0.001 -0.004 0.013 -0.036 0.000 
  (14.99)** -1.430 -1.460 -1.520 (9.34)** -0.020 
State2 Australia

n 0.018  0.321 0.313 0.006 0.528 

  -0.460  (10.39)** (6.76)** -0.290 (3.78)** 
 Canadian 0.007 0.111  0.087 -0.014 0.171 
  -0.160 -1.310  -1.740 -0.590 -1.410 
 Israeli 0.010 -0.017 0.058  -0.009 0.148 
  -0.300 -0.390 (2.58)**  -0.600 -1.730 
 Irish 0.008 -0.125 0.023 -0.130  0.143 
  -0.140 -1.390 -0.520 (2.08)*  -0.870 
 American -0.014 0.198 0.346 0.106 0.000  
  -0.440 (3.25)** (16.90)** (2.98)** -0.020  
 _cons 0.003 0.002 0.000 0.001 0.001 0.002 
  (5.90)** (2.02)* -0.900 -1.710 (2.64)** -1.420 
Lnsigm
a 

_cons -4.230 -4.375 -4.449 -3.962 -4.680 -4.090 

  (154.65)*
* 

(153.16)*
* 

(174.76)*
* 

(158.56)*
* 

(183.91)*
* 

(152.29)*
* 

p11 _cons -0.414 -1.158 -0.479 1.712 0.836 -1.931 
  -1.390 (2.83)** -1.020 -1.450 -1.140 (4.02)** 
State1 Aim 

 0.051 0.752 -1.693 0.418 0.078 
  

 -1.300 (4.09)** (3.81)** (2.74)** -1.630 
State1 Aim 

 -0.054 -0.040 0.007 -0.018 -0.240 
  

 -0.720 -1.780 -0.220 -1.050 (2.61)** 
p21 _cons 3.344 0.468 3.733 3.730 4.573 0.894 
    (14.23)** -0.840 (7.01)** (9.88)** (9.65)** -1.560 

Data used in this analysis is weekly stock index returns during the period of January 2001 to May 2018. State 1 
if it is greater than state 2 then it is categorized as bull or otherwise for respective exchange and state 2 if it is 
lesser then 1 then it is categorized as bear or otherwise for respective exchange. Similarly, 푃  and 푃  indicates 
probability to sustain in bull and bear respectively. Whereas *, ** indicates p<0.05; p<0.01 respectively.  
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Figure 3: Position of stock market returns during 2001 to 2018 

 

4.3.2 Mean and volatility Spillover between parental and alterative markets 
 

To test the mean and volatility spillover, we use the GARCH (1,1) variance equation. In table 

(29) the result of GARCH (휏 )for US, alternative market, Australian, Canadian, Israeli and 

Irish market (휏 = 0.796, 0.680, 0.871, 0.795, 0.917and 0.787 at p<0.05) respectively indicates 

that all markets are volatile and the values of GARCH in almost all market which are near to 

0.90whichshows the persistency of market conditions. On the flip side, value of η (mean 

spillover) for US, Australian, Canadian, Israelian and Irish market (η = -0.013, -0.007, 0.004, 

-0.0004 and 0.064 at p>0.05 respectively) indicates there is no mean spillover effects from all 

parental to alterative markets. This result is consistent with previous studies(e.g. Bouri & 

Azzi, 2014; Hwang, 2014; Kabigting & Hapitan, 2011; Natarajan et al., 2014; Theodossiou & 

Lee, 1993). In the most of the study mean spillover effects was not found from international 

market to regional and local markets.  On other hand, value of σ from US, Australian and 

Irish market (σ = -0.0002, 0.0006 and 0.0001 at p<0.01 respectively) indicates volatility 

spillover effects from US, Australian and Irish market to AIM. US market volatility is 

penetrating negatively. Likewise, there is no volatility spillover effects (σ = -0.0002 and 

0.0001 at p>0.05) from Canadian and Israeli markets. This result is persistent with other 

studies (Baele, 2005; Hashmi & Tay, 2012; Y. Liu & Ouyang, 2014; Moon & Yu, 2010; 

Taşdemir & Yalama, 2014; M. C. Wang & Shih, 2013) where US market has prominent 

position and influence on other world markets. In general, other markets have a positive effect 

on alterative markets.  
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4.3.3 Mean and Volatility Spillover between parental markets and Cross-listed IPOs 
 

In Table (30) the result of mean and volatility spillover between parental markets and their 

respective cross-listed IPOs shows that value of (η) in US and Australian market (η = 4.656 

and 0.483at p<0.001) respectively indicate mean spillover effects from US and Australian 

market to their respective cross-listed IPOs on AIM. This indicates that return of cross-listed 

IPOs are not only being influenced by the AIM but also by their respective parental market 

(Alikhanov, 2013) in US and Australian IPOs. On the other hand, mean spillover effects from 

Canadian, Irish and Israel’s market (η = 0.411, 0.145 and 0.004 at p>0.05 respectively) have 

not been observed in their respective cross-listed IPOs on alternative markets. This result 

supports the catch-up effects of convergence theory indicating that highly technological 

integrated and sound in term of market capitalization markets and firm synchronizes their 

synergies among their relative markets and firms (Kolodko, 2002; Lisa Lorentzen, 

2008).Oppositely, volatility spillover effects from US, Canada, Australia and Irish (σ= -0.528, 

0.0001, 0.003 and -0.0004 at p<0.05 respectively) indicates the strong penetration of volatility 

of these market on the risk of their respective cross-listed IPOs except Israel’s market ((σ= 

0.0029 at p>0.05). The volatility spillover effects of US and Irish market is negative which 

indicates any substantial changes in these markets have strong negative effects on their 

respective IPOs in AIM. This result supports the catch-up effects of convergence theory 

indicating that highly technological integrated and sounds in term of market capitalization 

markets and firm transmits their vulnerabilities to their respective or relative firma and 

markets. These findings explore that mean and volatility of parental markets can be 

considered as a major determinant of risk and return measurement and movement of cross-

listed firm on alternative markets.  

4.3.4 Mean and Volatility Spillover between US market and Parental exchanges &Cross-
listed IPOs 
 

We also examined the spillover effect of mean and volatility between US market and parental 

exchanges and other markets cross listed IPOs. In Table (31), the results confirm that mean 

spillover effects from US market to three exchanges (η= 0.111, 0.022 and 0.222 at p<0.05) in 

Australian Irish and Israeli markets respectively and no mean spillover between US market 

and cross-listed firms. On the other hand, volatility spillover result shows that volatility 

spillover effects exist from US market to all exchanges (σ= 0.0006, 0.0004, -0.0007 and 

0.0003at p<0.05) such as Canadian, Australian, Irish and Israeli markets respectively. Result 

confirms the existing of volatility spillover effects from US market to all cross-listed firms 
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(σ= -0.0017, -0.004, -0.001 and -0.004) of Canadian, Australian, Irish and Israelian cross-

listed firms on AIM respectively which is negative in nature explaining any substantial risk 

and volatility cause severity in cross-listed firm. These findings completely confirm the catch-

up effects of convergence theory and dominance positioning of US markets in globe which 

allows them to "catch up" with well-established and technological equipped nations. If capital 

is not invested in an advanced and developed markets or concept is not emerged in these 

countries, however, and if these advance markets do not take notice of this notion or concept 

or discover that opportunity is not feasible and favorable to that developed aura’s interest 

there, no catch-up can occur (Kolodko, 2002).  

4.3.5 Discourse Analysis on mean and Volatility Spillover Effects 
 
We found that mean spillover effects from US and Australian market to their cross-listed firm. 

In addition, we explored that volatility spillover effects from US, Canada, Australia and Irish 

to their respective cross-listed IPOs on alterative markets. It is important to consider that US 

market has a strong influence on these markets and cross-listed firms. The importance of US 

markets towards other markets support the catch-up effects of convergence theory. This posits 

that if market is large in size and belongs to well-established and sound economy which 

allows them to "catch up" with well-established and large-sized market. On the other hand, if 

these advance markets do not take consider this opportunity which is not feasible and 

favorable to that developed aura’s interest, then no catch-up effect can occur (Kolodko, 2002). 

Less integrated country is then classified into diverged rather than converged(Lisa 

&Lorentzen, 2008). This shows that any substantial change in return and risk of US market 

risk may effect to other markets, for example, cross-listed firms on AIM. Previous studies 

confirm mean and volatility spillover effect between Australian market and UK main market, 

however, these findings also explore that only mean spillover effects exist between these 

markets. This study also explores dynamic position of alternative markets depicting that 

return in these markets is very low as well as risk. This infers the stability and maturity of 

market that would be fruitful for prospective investor.  

 

Our results are important to understand the dynamic interaction between parental and 

alternative markets, as well as cross-listed firms. This suggests that investors in an alternative 

market utilize the information of cross-listed firm’s parental market dynamics and US market 

as well, so that they would be able to predict the expected risk and returns in parental market 

as well as an alternative market and then formulate their portfolio and make investment 

decisions. This study will also benefit the cross-listed firms intend to issue their shares in an 
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alternative market and what kind of risks they are required to consider for minimizing the 

chances of low return. Alternatively, potential and prospective investors will also get benefit 

in terms of firm’s size, market returns, and market size and market conditions so they invest 

in cross-listed firms which have been incorporated in large- and small-sized market and obtain 

abnormal excess returns while trading on these markets. 
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5.1 Conclusion and Discussion 
 

The current study is aimed at finding out short and long term pricing performance and 

determinants of pricing performance of newly listed, demutualized and cross-listed IPOs 

during the period of 2001 to 2018 in Alternative Investment Market (AIM). Further, Mean 

and volatility spillover effects from parental market to cross-listed IPOs have also been taken 

as course of action to expend the theoretical comprehension of the study. A total 433 IPOs, 

including313 newly incorporated local, 36 demutualized and 84 cross-listed IPOs, comprise 

the sample of study.  Extreme Bounds Analysis (EBA) with Robust Regression, Markov 

Switching Regression and GARCH in Mean (1,1)  have been applied to test  anomalies in 

AIM.  

The findings of the study reveal that overall, IPOs are reported as 2.48%, 2.62% and 2.16% at 

95% underpricing on first, fifteen and thirty day of trading respectively in AIM. Furthermore, 

we find that cross-listed IPOs are more underpriced as compared newly local and 

demutualized IPOs. This may be due to prestige associated with cross-listed IPOs. This 

argument can also be supported with evidence that IPOs from developed economies are more 

underpriced as compared to local and emerging market. We infer that cross-listed firms 

intentionally underprice their issuance to differentiate their status in market from local and 

demutualized IPOs. Our inference is based on the technical analysis of the securities value 

and cross-listed IPOs want to influence price performance of IPOs. Alternatively, 

demutualized IPOs are less underpriced as compared to local and cross-listed. This suggests 

that underwriters leave the smallest amount at risk. This is because of firm historical 

performance and availability of more information to underwriter as compared to other 

categories. On the other hand, offer price is emerged as a robust determinant of short-run 

pricing performance. That finding is consistent with the proposition that the higher the offer 

price, the lower the possibility of underpricing and vice versa. 

In the published literature, the issue of the optimal offer price has remained the topic of 

interest among various scholars. The disparity in valuing the IPOs exists because of 

asymmetry of information among investors. Institutional investors have more resources and 

expertise to calculate the intrinsic worth of firm as well as the reasonability of the offer price 

whereas individual investors interpret available information with less expertise. In the case of 

demutualized firms, both kinds of investors have enough information about intrinsic worth of 

firms because of historical financial performance of these firms. Thus, both classes of 

investors valued demutualized IPOs similarly. Conversely, in cross-listed IPOs, due to least 
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interaction and time, both classes of investors do not have enough information about foreign 

companies. In consequence, their estimates of the value of IPOs are more problematic.  The 

uncertainty could explain the exaggerated underpricing. This finding supports the results of 

EBA with regards to offer price. Theoretical insights of the study have practical implications 

for prospective investors those who want to maximize returns in short-run period of time in 

IPOs.  

We also found that IPOs over-performed in long-run in AIM. This depicts that alternative 

market is more favorable and provides conducive environment to listed IPOs. This result is 

not consistent with pervious literature on long IPOs except the studies conducted by Dutta 

(2016) and Bird and Ajmal (2016). The logic behind such type of findings are (a) AIM 

provides more favorable environment (b) there is not very restricted criteria to qualify for 

listing on AIM and ongoing trading and (c) AIM is dedicated for small enterprise and cross-

listed IPOs. Secondly, Firm’s size emerged as robust factor of long run performance of IPOs. 

It shows that if the firm is larger than the BHAR will be lower and if the firm size is smaller 

than BHAR will be more. In the prior literature reported the positive relationship between 

underpricing and firm size. This deduces that s underpricing increases due to large size of the 

firm(Sahoo and Rajib 2010; Diro Ejara and Ghosh 2004; Mumtaz, Smith, and Ahmed 2016). 

More the size of underprice cause the higher chances of subsequent correction take place to 

adjust the long-run prices of IPOs in market that result substantial underperformance of IPOs. 

Contrary to this, Underpricing is negatively associated with BHAR. If the underpricing is 

higher then aftermarket performance of the IPOs will be lower (Mumtaz, Smith, and Ahmed 

2016; Pandya 2016). In the result, net impact of firm size on the long-run performance of 

IPOs is negative. 

Last but not least, underpricing, financial leverage, activity period and ratio of independent 

non-executive director from issue specific, firm specific, market specific and governance 

related characteristics respectively appears as potential factors affecting the long run 

performance of IPOs. Higher the underpricing, more the possibilities of subsequent correction 

to settle down the share prices in long-run which results substantial underperformance. IPOs 

going public in hot issue period are overly optimistic growth prospects perform substantially 

worse then the other IPOs(Mumtaz, Smith, and Ahmed 2016).If the firm has more structured 

and independent board then the long-run performance would be better. This hypothesis 

supports the agency hypothesis explaining the role of board independency in the long run 

performance of IPOs. 
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This suggests that alternative investment market is functioning as uplifting forum for small 

and medium enterprises. In main market, these firms are not producing positive returns and 

their growth is also limited. Small listed firms are facing difficulty to earn positive abnormal 

returns in main market. Ritter, Signori, & Vismara, (2012) shed light on the phenomenon by 

exploring three reasons of low returns of small firm in main market are; (a) regulatory 

overreach- compliance costs of being a public listed company is higher in main market, (b) 

market conditions hypothesis- small IPOs has been depressed by lower market valuations and 

(c) economies of scope-small firms being acquired. Theoretical insights of our study are very 

useful for firm and portfolio investors of the second market. In future, researchers can find out 

the substantial role of corporate governance in long-run performance of IPOs as a weak 

corporate governance mechanism has been observed in the second market.  

We also explored that mean spillover effects from US and Australians market affect their 

cross-listed firms. In addition, we analyzed volatility spillover effects from US, Canada, 

Australia and Irish markets to their respective cross-listed IPOs on alterative markets. It is 

important to consider that the US markets have a strong influence on these markets and cross-

listed firms. The importance of US markets towards other markets supports the theory of 

catch-up effects of convergence theory. Our results enhance the understanding of the dynamic 

interaction between parental and alternative markets on the returns of, cross-listed firms. This 

suggests that investors in an alternative market utilize the information of cross-listed firm’s 

parental market dynamics and US market as well. To the extent that this is true, investors’ 

will have improved their ability to predict the expected risk and returns in parental market as 

well as an alternative market. That improvement will then improve their ability to make 

informed investment decisions. This study will also benefit the cross-listed firms 

contemplating issuance of their shares in an alternative market. The theoretical insights of 

findings of our research can be used to help policy makers as show trickledown effects of 

cross-listing may be mitigated through diversification of markets related risk and returns. This 

might also help to formulate policy guidelines for the emerging markets that are 

contemplating the establishment of alternative markets and investment forums. Potential and 

prospective investors will also get benefit in terms of firm’s size, market returns and liquidity. 

If they invest in cross-listed firms which have been incorporated into large- and small-sized 

markets, it may be possible for investors to earn abnormal excess returns while trading on 

those markets. 
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5.2 Theoretical Insights and Managerial Implications 
 

This study makes an important theoretical insight to the economic and financial literature as 

well, besides highlighting the practical implications for policy makers and mangers at large. 

The conceptual insights emerging from the study are divided into three phases: (a) short-run, 

(b) long run; and (c) mean and volatility spillover.  

Regarding short-run pricing performance of IPOs, the study concludes that all categories of 

firms underpriced their IPOs on 1st, 15th and 30th day of trading. Level and magnitude of 

underpricing is lower than the main markets. Secondly, aftermarket risk, over-subscription 

and offer price emerged as robust factors affecting the pricing performance of IPOs in the 

short run in AIM. These findings actually support the Ex-ante Uncertainty and Signaling 

Hypothesis, respectively. First two factors are related to Ex-ante Uncertainty Hypothesis and 

the last one to signaling hypothesis. In other words, all these factors are issue specific factors. 

The study establishes that firms related characteristics and market related factors are not 

contributing their role in pricing performance of IPO at AIM in the short-run. This depicts 

that after market uncertainty exists in short-run pricing performance of IPOs. This 

phenomenon implies that part of the endeavor to offer shares to the general public demands 

the promoter of the IPO firm to convince the prospective investors that IPOs has a potential to 

produce better results in terms of returns and has met its expectations. It would lead towards 

the projection of respective IPO’s legitimacy in an environment where financial analysts and 

evaluators make investment decisions under the circumstance of after-market uncertainty. It 

may not be over looked that the term IPOs encompasses prospective investors, financial 

analysts and the investment banks who assess what the value and progress should be for an 

IPO to succeed.  

For long run, IPOs reported significant positive abnormal returns for the period of 36 months, 

while firm’s size emerged as a robust factor of long run performance of IPOs with negative 

coefficient. More the size of underprice cause the higher chances of subsequent correction 

take place to adjust the long-run prices of IPOs in market that result substantial 

underperformance of IPOs. Contrary to this, it is found the lower underpricing (positive 

abnormal return) in short run and higher over performance (positive abnormal returns) in long 

run.  Underpricing, financial leverage, activity period and ratio of independent non-executive 

director from issue specific, firm specific, market specific and governance related 

characteristics, respectively, appear as potential factors affecting the long run performance of 

IPOs.  
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This also supports the window of opportunity hypothesis, entrenchment theory and fads 

hypothesis. It deduces that if the firm is going in public during the favorable market condition, 

it generates undue optimism in prospective investors about the performance of IPOs. In other 

words, after market pricing performance of IPOs  depends upon the information about  

intrinsic worth of IPO and investor’s sentiment (market conditions), which is publicly 

available in the market at the time of the offering. In short, noise traders are presumed to be 

higher return taker (bullish) at the time of offering. They are more convinced or ready to pay 

the high prices (with respect to the intrinsic value of IPO shares) to acquire the shares sold in 

the offering. Likewise, interconnections of board members with other stakeholders of firms, 

such as investors, investments banks and regulators, will positively influence the performance 

of an IPO firm. For instance, independent board members with strong industry linkages can 

enhance overall pace of firm with respect to human and social capital and can also develop 

substantive functioning of the firm by providing an access to information and strategic 

partnership with potential investment pools. This actually leads to projection of optimistic 

views and perception among these stakeholders with respect to long run performance of IPOs. 

Board members with social interlocks can also help to reduce “legitimacy deficit” that IPO 

firms suffer in the eyes of prospective investors and market analysts since “responsible 

look” of a firm represented on board gives substantiation to the rest of investor’s community 

of the intrinsic value and worth of the organization. Secondly, empowered board can also 

eliminate the monopolist interference and involvement of management in strategic decision 

making of a firm, which, will ultimately add value in the long run performance of IPOs. It is 

therefore suggested that ratio of independent non-executive director may be extended to get 

more fruitful results for long run.  

Last but not least, the study determined mean spillover effects US and Australian markets to 

their cross-listed firms. In addition, it explored the volatility spillover effects from US, 

Canada, Australia and Ireland markets to their respective cross-listed IPOs on alterative 

markets. It is important to consider that US market has a strong influence on these markets 

and cross-listed firms. The importance of US markets towards their counterparts support the 

catch-up effects of convergence theory. This posits that if market is large in size and belongs 

to well-established and sound economy; it would allow them to "catch up" with well-

established and large-sized market. On the other hand, if these advance markets do not 

consider this opportunity, which is not feasible and favorable to that developed aura’s interest, 

then no catch-up effect can occur. Less integrated country is then classified into diverged 

rather than converged.  
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This shows that any substantial change in return and risk of US market may affect other 

markets, such as , cross-listed firms on AIM. Previous studies confirm mean and volatility 

spillover effect between Australian market and UK main market; however, these findings also 

explore that only mean spillover effects exist between these markets. This study also explores 

dynamic position of alternative markets depicting that both return and risk are quite low at 

them. This infers the stability and maturity of market that would be fruitful for prospective 

investor. 

The results of the study are important to understand the dynamic interaction between parental 

and alternative markets, as well as cross-listed firms. This suggests that investors in an 

alternative market utilize the information of cross-listed firm’s parental market dynamics and 

US market as well, so that they would be able to predict the expected risk and returns in 

parental market as well as an alternative market and then formulate their portfolio and make 

investment decisions. This study will also benefit the cross-listed firms intending to issue their 

shares in an alternative market and provide them a good insight to minimize the chances of 

low return. Alternatively, potential and prospective investors will also benefit from it in terms 

of firm’s size, market returns and market size and market conditions so they invest in cross-

listed firms which have been incorporated in large- and small-sized market and obtain 

abnormal excess returns while trading on these markets. 

 

5.3 Directions for Future Research  
 

For short-run pricing performance, future researches may examine the comparative analysis 

between short-run pricing performance of IPOs in main market and sub-market and may also 

determine that what are the different factors influence the short-run pricing behaviors of 

cross-listed, demutualized and local IPOs. Similarly, in case of long-run IPO performance, 

factors like corporate governance and international listing issues may be considered while 

analyzing nexus between long-run pricing performances of different categories of IPOs in 

AIM. With regard to mean and volatility spillover effects between parental market and cross-

listed firms, it is proposed that researchers may contrast between small and large sized firms 

and market to test this anomaly in AIM.  
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Table 27: Result of Ordinary Least Square for determinants of Long-run Price Behaviour 

  Issue Specific Firm Specific Market Specific Governance Related Overall 
Model   Local CL Dem Local CL Dem Local CL Dem Local CL Dem 

UP -1.121 -1.712 -1.312          -0.882 
 (3.93)** (3.43)** (3.32)**          (2.39)* 
Lidel 0.131 0.150 0.123          0.120 
 (0.36) (0.97) (1.32)          (0.39) 
Ovsub -0.212 -0.312 -0.352          -0.112 
 (3.13)** (4.13)** (3.13)**          (2.23)** 
Offer size 0.014 0.024 0.027          0.001 
 (1.31) (1.44) (1.54)          (0.35) 
LIR    0.118 0.123 0.281       0.001 
    (0.87) (1.12) (1.29)       (0.54) 
Fin-Lev    -1.954 -1.541 -2.110       -1.131 
    (2.03)* (3.53)** (2.89)**       (3.76)** 
Firm’s Age    0.372 0.341 0.211       -0.228 
    (2.97)** (0.89) (1.17)       (0.98) 
Firm size    0.211 0.190 0.201       0.237 
    (3.56)** (2.45)** (2.56)**       (2.77)** 
Mkt-Ret       -2.650 -2.110 -1.801    0.056 
       (0.40) (0.89) (0.53)    (0.01) 
Mkt-Vol       2.781 2.901 2.388    1.566 
       (1.67)   (1.41) (0.91)    (0.28) 
Crisis       -0.480 -0.480 -0.480    -0.240 
       -0.660 -0.660 -0.660    (0.54) 
Hot       -0.715 -0.234 -0.561    -1.170 
       (3.22)** (2.22)* (4.11)**    (5.07)** 
PIMd          -0.035 -0.215 -0.035 -0.078 
          (0.44) (0.67) (0.55) (1.25) 
PIDH          0.012 0.101 0.014 0.007 
          (0.91) (0.20) (1.20) (0.12) 
RIS          0.015 0.029 0.101 0.027 
          (0.78) (0.20) (0.87) (0.98) 
Board size           2.134 4.551 3.761 2.776 
          (7.38)** (10.38)** (11.38)** (23.70)** 
_cons 1.313 1.231 1.313 1.516 2.110 1.781 1.451 1.361 1.141 1.451 1.90 1.457 2.312 
 (0.46) (0.89) (0.46) (0.18) (1.11) (1.19) (1.16) (1.18) (1.89) (1.23) (0.910) (1.90) (1.78) 
R2 0.101 0.121 0.100 0.120 0.101 0.110 0.121 0.009 0.067 0.078 0.089 0.118 0.24 
N 220 52 20 220 52 20 220 52 20 220 52 20 292 
Local depicts local IPOs, CL stands for cross-listed and dem depicts demutualized IPOs. This table exhibits sample of 392 that consists of 220 newly listed IPOs, 
20 demutualized firm’s IPOs and 52 Cross-listed IPOs listed on the AIM from 2001 to 2016. OLS has been used at each possible level of factors that influence 
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the pricing performance of IPOs in long-run. Here , Up is first day underpricing of IPO and LDel is the listing delay which is natural logarithm of the number of 
days separating the closing of subscription and the first day of trading. Osub (over subscription) is the number of shares demanded by the number of shares 
offered and offer size is the number of shares issued multiplied by offer price. LIR is ratio of long-term investment in total assets of firm, FinLev (financial 
leverage) is calculated as the book value of long-term debt to total assets, firm age is measured as the difference between year of incorporation and going public 
and firm’size is natural logarithm of the firm’s total assets prior to IPO. Mkt-Ret (market return) is measured through FTSE-AIM 100 value-weighted index over 
three months prior to IPO. Mkt-Ret (market return) is measured through FTSE-AIM 100 value-weighted index over three months prior to IPO. Mkt_volt (market 
volatility) is standard deviation of market return over 245 days prior to IPO. PIMD is ratio of share owned by management and external shareholders, PIDH is 
ratio of share owned by directors and external shareholders, RIS is ratio of institutional shareholding and board size is ratio of independent non –executive 
director (INEDs) at board. * p<0.05; ** p<0.01 represent significance level at the 1, and 5% respectively. 
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Table 28: Comparison of Extreme Bound Analysis (EBA) with traditional techniques in Long-run Determinants  

 Overall IPOs 
(OLS) 

Overall IPOs 
(EBA) 

Local IPOs 
(OLS) 

Local IPOs 
(EBA) 

Cross-listed 
IPOs (OLS) 

Cross-listed 
IPOs (EBA) 

Demutualized 
IPOs (OLS) 

Demutualized 
IPOs (EBA) 

Firm Size  -0.178 -0.2910 -0.540 -0.610 -0.673 -0.340 -0.980 -0.349 
 (3.13)** (2.90)** (3.30)** (3.70)** (4.10)** (4.25)** (4.12)** (3.89)** 
Underpricing  -0.283 -0.211 -0.763 -0.563 -0.361 -0.581 -0.675 -0.541 
 (2.89)** (3.14)** (3.94)** (3.52)** (4.94)** (2.54)** (2.94)** (4.13)** 
Fin-Lev -1.170 -1.241 -1.926 -1.116 -1.213 -1.241 -1.130 -1.151 
 (2.94)** (3.16)** (3.82)** (3.51)** (3.32)** (3.16)** (2.82)** (3.81)** 
Firm Age 0.213 0.191 0.112  0.761  0.012  
 (2.95)* (3.11)* (3.03)*  (1.03)  (1.03)  
LIT 0.124  0.124  0.142 0.411 0.312  
 (1.31)  (1.31)  (4.31)** (3.61)** (3.21)**  
Hot Period 0.123 0.312 0.029 0.139 0.011  0.241 0.211 
 (3.93)** (4.61)** (1.97)* (2.32)** (1.32)  (4.11)** (3.82)** 
Board Size  1.123 1.871 2.967 3.163 1.881 1.312 3.101 1.127 
 (4.87)** (4.89)** (5.83)** (12.83)** (3.45)** (6.51)** (4.96)** (2.83)** 
_cons 0.561 0.671 0.217 0.173 0.453 0.512 0.651 0.213 
 (1.12) (1.56) (0.29) (1.14) (0.67) (1.34) (1.27) (1.19) 
R2 0.22 0.23 0.20 0.21 0.12 0.14 0.10 0.11 
N 
 
AIC 

292 
 

32.112 

292 220 
 

32.112 

220 
 

52 
 

13.112 

52 20 
 

10.631 

20 
 
 

SBIC 32.231  32.231  12.231  11.411  
HQIC 32.215  32.215  12.215  10.315  
This table exhibits sample of 392 that consists of 220 newly listed IPOs, 20 demutualized firm’s IPOs and 52 Cross-listed IPOs listed on the AIM from 2001 to 
2016. Extreme Bounds Analysis (EBA) was used to predict the robust factor explaining the BHAR after 36th month of trading. Total of 1001 combinations using 
n!/(k!(n-k)! formula of 4 regressors (4 level combination of variables of interest) from the Z(nx13) vector were used in this process for 36th month. Detail of 
model is VIF 10, confidence level 0.95., and CI 0.95. Here , firm size is log of total assets of firm, underpricing is underpricing on 1st day, fin-lev is financial 
leverage of firm. Likewise, firm age is defined as how many days/months has been passed out between incorporation of firm and listing day, LIT depicts long 
term investment ratio, hot period is a period in which more than average IPOs have been issued and board size depicts that ratio of non-executive director in 
board. The table also depicts the comparison of estimation results between traditional methods derived from the OLS and EBA technique on 36th months of 
trading periods. AIC = Akaike’s Information Criterion, SBIC = Schwarz’s Bayesian Information Criterion, HQIC = Hannan-Quinn Information Criterion, and 
EBA = Extreme Bounds Analysis. Traditional methods are specified on the basis of permutations (1002 regressions) and the best combination is selected on the 
basis of their smaller values of AIC, SBIC, and HQIC. * p<0.05; ** p<0.01 represent significance level at the 1, and 5% respectively. 
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Table 29: Mean and Volatility Spillover between Primary Exchanges and AIM 

 US Vs. AIM Australian Vs. AIM Canadian Vs AIM Israel’s market  Vs AIM Irish Vs AIM 
 NASDAQ AIM S&P/ASX 200 AIM S&P/TSX AIM TA-125 AIM ISEQ 20 AIM 
훿  0.002 

(0.003) 
0.0007 

(0.0008) 
0.001 

(0.002) 
0.0007 

(0.0008) 
0.0005 
(0.001) 

0.0007 
(0.0008) 

0.003 
(0.001) 

0.0007 
(0.0008) 

0.0008 
(0.0006) 

0.0007 
(0.0008) 

훿  0.729 
(1.240) 

0.528 
(0.073) 

-0.454 
(2.301) 

0.528 
(0.073) 

0.585 
(1.195) 

0.528 
(0.073) 

-4.639 
(1.932) 

0.528 
(0.073) 

-0.557 
(0.578) 

0.528 
(0.073) 

훿  1.493 
(2.101) 

0.682 
(3.266) 

1.585 
(4.112) 

0.682 
(3.266) 

0.662 
(3.751) 

0.682 
(3.266) 

14.026 
(5.540) 

0.682 
(3.266) 

1.260 
(5.518) 

0.682 
(3.266) 

훿  -0.758 
(1.247) 

-0.025 
(0.079) 

0.439 
(2.309) 

-0.025 
(0.079) 

-0.614 
(1.200) 

-0.025 
(0.079) 

4.630 
(1.936) 

-0.025 
(0.079) 

0.622 
(0.579) 

-0.025 
(0.079) 

휂  -0.013 
(0.027) 

 -0.007 
(0.019) 

 
 

0.004 
(0.019) 

 -0.0004 
(0.018) 

 0.064 
(0.052) 

휏  0.003 
(0.001) 

0.0002 
(0.0005) 

0.0009 
(0.0003) 

0.0002 
(0.0005) 

0.001 
(0.004) 

0.0002 
(0.0005) 

0.0005 
(0.0002) 

0.0002 
(0.0005) 

0.0007 
(0.0001) 

0.0002 
(0.0005) 

휏  0.796** 
(0.036) 

0.680** 
(0.042) 

0.871** 
(0.020) 

0.680** 
(0.042) 

0.795** 
(0.027) 

0.680** 
(0.042) 

0.917** 
(0.013) 

0.680** 
(0.042) 

0.787** 
(0.038) 

0.680** 
(0.042) 

휏  0.156** 
(0.026) 

0.219** 
(0.033) 

0.109** 
(0.017) 

0.219** 
(0.033) 

0.161** 
(0.023) 

0.219** 
(0.033) 

0.073** 
(0.012) 

0.219** 
(0.033) 

0.142** 
(0.025) 

0.219** 
(0.033) 

휎   -0.0002** 
(0.0006) 

 -0.0006** 
(0.0001) 

 
 

-0.0002 
(0.0002) 

 0.0001 
(0.0002) 

 0.0001** 
0.0004 

Residual Diagnostics 
Q(24) 0.231 0.260 0.234 0.284 0.251 0.278 0.265 0.284 0.278 0.258 
Q(24) 

Sq 
0.816 0.781 0.891 0.846 0.913 0.931 0.781 0.936 0.871 0.849 

Data used in this analysis is weekly stock index returns during the period of January 2001 to May 2018. The figures/numeric in parentheses under the actual 
estimates is standard errors. The value of Q (24) statistic indicates the Portmanteau statistic with the assumption of no residual serial correlations measured at 24 
lag. Similarly, the value of  Q(24) Sq exhibits the square of same test. Whereas *, ** indicates p<0.05; p<0.01 respectively.  
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Table 30: Mean and Volatility Spillover between parental market and Cross-listed IPOs 

 US Market to  Cross-
listed IPOs  

Canadian  Market to 
Cross-listed IPOs 

Australian   Market to Cross-
listed IPOs 

Irish Market to Cross-
listed IPOs 

Israelian Market to Cross-
listed firm   

 US US-Firms  Canadian  Canadian IPOs  Australian  Australian IPOs Irish Irish IPOs Israelian Israelian IPOs  
훿  0.0005 

(0.003) 
3.265 

(1.745) 
-0.023 
(0.004) 

0.241 
(0.313) 

-0.005 
(0.046) 

-0.003 
(0.016) 

-0.001 
(0.0003) 

0.004 
(0.008) 

0.366 
(0.0001) 

-0.0003 
(0.002) 

훿  1.380 
(1.457) 

-4.796 
(48.874) 

-0.336 
(0.111) 

0.0219 
(1.110) 

-0.075 
(1.050) 

-0.698 
(0.474) 

0.215 
(0.128) 

-3.656 
(1.814) 

49.473 
(1.306) 

0.112 
(1.824) 

훿  -0.081 
(1.120) 

-0.473 
(0.221) 

-0.002 
(0.0005) 

0.059 
(0.104) 

0.127 
(1.394) 

-0.0001 
(0.003) 

19.929 
(3.654) 

-0.034 
(0.068) 

0.0530 
(0.0001) 

-0.0001 
(0.003) 

훿  -1.369 
(1.457) 

5.474 
(48.311) 

0.546 
(0.099) 

-0.056 
(1.124) 

0.061 
(1.052) 

0.708 
(0.475) 

-0.094 
(0.132) 

3.666 
(1.815) 

-49.729 
(1.310) 

-0.0481 
(1.817) 

휂  4.656** 
(1.853) 

 0.411 
(1.033) 

 0.483** 
(0.101) 

 0.145 
(0.321) 

 -0.004 
(0.126) 

휏  0.001 
(0.001) 

-2.869 
(8.721) 

0.0001 
(0.0001) 

0.017 
(0.007) 

0.0002 
(0.0001) 

0.002 
(0.0001) 

0.0001 
(0.0003) 

0.008 
(0.001) 

0.001 
(0.0001) 

0.0003 
(0.0001) 

휏  0.597* 
(0.339) 

0.902** 
(0.021) 

0.212** 
(0.024) 

0.150 
(0.111) 

0.786** 
(0.171) 

0.480** 
(0.010) 

0.794 
(0.008) 

0.560** 
(0.083) 

0.163** 
(0.007) 

0.685** 
(0.006) 

휏  -0.002 
(0.0003) 

0.784 
(0.566) 

1.517 
(0.118) 

0.600 
(0.162) 

-0.003** 
(0.0001) 

0.224** 
(0.010) 

0.187 
(0.010) 

-0.002** 
(0.0007) 

0.163 
(0.003) 

0.145 
(0.009) 

휎   -0.528** 
(0.066) 

 0.0001** 
0.0006 

 0.003** 
(0.0001) 

 -0.0004** 
(0.0001) 

 0.0029 
(0.0001) 

Residual Diagnostics 
Q(24) 0.268 0.271 0.212 0.599 0.289 0.570 0.281 0.251 0.312 0.267 
Q(24) 

Sq 
0.998 0.671 0.954 1.000 0.891 0.672 0.761 0.791 0.991 0.671 

Data used in this analysis is weekly stock index returns and stock return during the period of January 2001 to May 2018. The figures/numeric in parentheses 
under the actual estimates is standard errors. The value of Q (24) statistic indicates the Portmanteau statistic with the assumption of no residual serial correlations 
measured at 24 lag. Similarly, the value of  Q(24) Sq exhibits the square of same test. Whereas *, ** indicates p<0.05; p<0.01 respectively. 
 
        
 
 
 
 
 
 
 
 

 



139 
 

Table 31: Mean and Volatility Spillover between US and parental market &Cross-listed IPOs 

 US Market to  Canadian Cross-
listed IPOs & Exchange   

US Market to  Australian Cross-
listed IPOs & Exchange   

US Market to  Irish Cross-listed 
IPOs & Exchange   

US Market to  Israelian Cross-listed 
IPOs & Exchange   

 US 
Market 

Canadian 
Exchange 

Canadian 
Cross-listed 

Firms 

US 
Market 

Australian  
Exchange 

Australian  
Cross-listed 

Firms 

US 
Market 

Irish  
Exchange 

Irish  
Cross-listed 

Firms 

US 
Market 

Israelian 
Exchange 

Israelian  
Cross-

listed Firms 
훿  0.0001 

(0.003) 
0.0001 

(0.0013) 
-0.0038 
(0.010) 

0.0001 
(0.003) 

0.0029 
(0.0023) 

0.006 
(0.019) 

0.0001 
(0.003) 

0.0008 
(0.0006) 

-0.0162 
(0.0925) 

0.0001 
(0.003) 

0.002 
(0.001) 

0.004 
(0.021) 

훿  0.729 
(1.240) 

2.055 
(0.926) 

-0.023 
(0.506) 

0.729 
(1.240) 

-0.532 
(1.964) 

0.506 
(2.380) 

0.729 
(1.240) 

-0.631 
(0.576) 

-5.921 
(2.291) 

0.729 
(1.240) 

-1.288 
(1.542) 

0.195 
(6.912) 

훿  1.493 
(2.101) 

-7.395 
(3.152) 

2.342 
(3.130) 

1.493 
(2.101) 

-2.988 
(4.153) 

1.521 
(4.327) 

1.493 
(2.101) 

1.589 
(5.457) 

-0.002 
(0.023) 

1.493 
(2.101) 

3.642 
(4.730) 

1.923 
(2.231) 

훿  -0.758 
(1.247) 

-2.147 
(0.927) 

0.023 
(0.5090 

-0.758 
(1.247) 

0.410 
(1.962) 

-0.505 
(2.397) 

-0.758 
(1.247) 

0.696 
(0.578) 

5.929 
(2.291) 

-0.758 
(1.247) 

1.179 
(1.544) 

-0.180 
(6.911) 

휂  0.041 
(0.030) 

-0.399 
(0.319) 

 0.111** 
(0.029) 

-0.163 
(0.585) 

 0.022* 
(0.011) 

-0.3625 
(0.292) 

 0.222** 
(0.030) 

-0.002 
(0.472) 

휏  0.0001 
(0.0003) 

0.0003 
(0.0004) 

0.015 
(0.006) 

0.0001 
(0.0003) 

-0.0006 
(0.0005) 

0.040 
(0.010) 

0.0001 
(0.0003) 

0.0007 
(0.0002) 

0.018 
(0.003) 

0.0001 
(0.0003) 

-0.0001 
(0.0004) 

0.037 
(0.007) 

휏  0.796** 
(0.036) 

0.677** 
(0.029) 

-0.0098** 
(0.0004) 

0.796** 
(0.036) 

0.783** 
(0.036) 

0.581** 
(0.118) 

0.796** 
(0.036) 

0.789** 
(0.038) 

0.268** 
(0.135) 

0.796** 
(0.036) 

0.903** 
(0.012) 

0.590** 
(0.092) 

휏  0.156** 
(0.026) 

0.143** 
(0.029) 

0.580** 
(0.179) 

0.156** 
(0.026) 

0.105** 
(0.028) 

-0.005** 
(0.0001) 

0.156** 
(0.026) 

0.143** 
(0.024) 

-0.004** 
(0.001) 

0.156** 
(0.026) 

0.060** 
(0.012) 

-0.006** 
(0.0002) 

휎   0.0006** 
(0.0007) 

-0.0017** 
(0.0002) 

 0.0004** 
(0.0005) 

-0.004** 
(0.0002) 

 -0.0007** 
(0.0001) 

-0.001** 
(0.0001) 

 0.0003** 
(0.0007) 

-0.004** 
(0.0003) 

Residual Diagnostic  
Q(24) 0.791 0.720 0.802 0.791 0.363 0.886 0.791 0.264 0.979 0.791 0.942 0.999 
Q(24) 

Sq 
0.895 0.012 1.000 0.895 0.660 1.000 0.895 0.699 1.000 0.895 0.353 1.000 

Data used in this analysis is weekly stock index returns and stock return during the period of January 2001 to May 2018. The figures/numeric in parentheses 
under the actual estimates is standard errors. The value of Q (24) statistic indicates the Portmanteau statistic with the assumption of no residual serial correlations 
measured at 24 lag. Similarly, the value of  Q(24) Sq exhibits the square of same test. Whereas *, ** indicates p<0.05; p<0.01 respectively. 
 
 

 


