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Abstract 

In this study 230 lock-up agreements from 174 IPOs in the Nordic countries over the 

period from 2010 to June 2016 were examined. Pre-IPO shareholders subjected to a 

lock-up are prohibited from selling any shares they have for a specified period which is 

stated in IPO prospectuses. This studies aim is to answer the research question “How do 

markets in the Nordic countries react after the lock-up period ends?” to do so two event 

studies were employed. Where one event study was used to investigate the abnormal 

return and the other event study was used to investigate the abnormal volume of shares 

in the days surrounding the lock-up expiry. When the lock-up expires the findings show 

a significant increase in volume and the abnormal return was negative but insignificant. 

The negative abnormal return differs between countries, as well as being three times 

larger for firms financed by venture capital funds and twice the size for firms with low 

public float. In addition, the findings show that when firms have to two separate lock-up 

periods for different types of investors the negative abnormal return is larger when the 

management is subjected to a lock-up. 

Keywords: Lock-up agreements, venture capital, insider trading, Nordic countries, 

abnormal return. 
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1. Introduction 

Many IPOs feature a provision called a lock-up agreement. The lock-up agreement 

entails that pre-IPO shareholders and insiders are not allowed to sell any of their shares 

for a certain time period specified in IPO prospectuses (Gao & Siddiqi, 2012). The most 

common lock-ups are usually around 180 days in length and they cover most, if not all 

of the firm’s shares that are not issued in the IPO, in other words, covers the shares that 

are not traded by public investors after the IPO (Ofek & Richardson, 2000; Field & 

Hanka, 2001). The conditions of the lock-up agreement, including the expiration date of 

the lock-up period, are disclosed in IPO prospectuses. Lock-ups help in fulfilling 

several purposes; first of, they reassure the market by encouraging key employees and 

the management to continue to apply themselves in the interest of the firm for at least a 

few months following the IPO. Additionally, lock-ups provide a convincing signal to 

outside investors that insiders are not trying to cash out on the firm’s shares in advance 

of any imminent bad news related to the firm. Furthermore, lock-up agreements help in 

constraining the supply of shares, at least temporarily, thereby assisting underwriters 

with their price support efforts after the IPO (Field & Hanka, 2001). 

A lot of press interest in lock-up agreements and their expiry is fueled mainly by fear 

that the market will be flooded by sell orders on the behalf of insiders and many 

prospectuses warn of this possibility (Field & Hanka, 2001). As was the case with 

Alibaba, where 63% of the shares in Alibaba were subjected to a lock-up and at the 

lock-up expiry, those shares were all of a sudden free to be traded and the share price 

fell by 3% (Chen & Womack, 2015). Meanwhile, when the lock-up period ended the 

shares of Facebook rose 12.6%, this was due to better than expected insider sales 

(Oreskovic, 2012).  

The purpose of this study is to analyze the effect lock-up agreements have on publicly 

traded firms in the Nordic countries. As prior studies show there appears to be a 

difference regarding the price reaction of shares across countries after the lock-up 

expires. Therefore it is interesting to examine the share price behavior in the days 

surrounding the lock-up expiry in other countries such as the Nordic countries. Most of 

the prior studies regarding lock-up agreements have been done by using US situated 

firms, and no progress has been made in finding any studies where the sample used was 
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obtained from the Nordic countries. In addition, the Nordic countries are at similar 

stages of economic and financial development and the key economic indicators of the 

countries as well as the stock returns correlate highly with each other (Kuosmanen, 

Nabulsi, & Vataja, 2015). As well as that lock-up agreements in the Nordic countries 

are all voluntary, so it makes sense pooling the countries together. 

The research objectives for this study are to: 

1. Explore the price and volume pattern of stocks surrounding the expiration date 

of lock-up agreements; 

2. Investigate the price and volume pattern of the lock-up expiry for each country; 

3. Assess how different firm backings effect the price and volume patterns in the 

days surrounding the lock-up expiry; 

4. Evaluate what effect the percentage of shares subjected to a lock-up have on the 

share price and volume patterns following the lock-up expiry; 

5. Explore the different effect on the price and volume pattern surrounding the 

lock-up expiry when firms have two lock-up periods for separate investors. 

The answers obtained from these research objectives will be used to answer the research 

question, “How do markets in the Nordic countries react after the lock-up period ends?” 

The results used to answer the research question will give investors who have shares in 

firms where pre-IPO shareholders are subjected to a lock-up a clearer picture on what 

effect the lock-up expiry has on share prices in the Nordic countries. The results will 

also show if any policy improvements are necessary by the government and what 

actions the underwriter in cooperation with the management can take which possibly 

could limit the negative abnormal return when making lock-up agreements. In addition, 

this study will contribute towards the existing IPO literature regarding lock-up 

agreements by examining the effect the lock-up expiry has on share prices in the Nordic 

countries. 

As the interest in lock-up expiration has grown, studies have emerged where the lock-up 

expiry is used as a test of market efficiency. There are three versions of the efficient 

market hypothesis and these versions are based on different assumptions regarding the 

price efficiency of publicly traded shares, and they differ by the notion of what the term 

“all available information” means (Bodie, Kane & Marcus, 2014). In the semi-strong 

sense of the efficient market hypothesis states that all information available to the public 
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which relate to the prospects of a firm must already be priced in the share price. 

(Timmermann & Granger, 2004). Information that is public entails balance sheet 

composition, patents held, past prices of share, earnings forecast, quality of the 

management, fundamental data of the firm’s produce line and information from 

prospectuses (Bodie et al., 2014). If an investor has access to that kind of information 

from sources that are available to the public, one would expect that this information 

should be reflected in the share price. That would mean that the lock-up period many 

firms undertake during their IPOs should be accounted for in the stock prices, because 

the event surrounding the expiration date of the lock-up is completely known, 

observable and readily available as public information (Ofek & Richardson, 2000). 

However, some studies show that the period surrounding the lock-up expiration date has 

a statistically significant negative abnormal return (Bradley, Jordan, Roten, & Yi, 2001; 

Brau, Carter, Christophe, & Key, 2004; Brav & Compers, 2000; Hogue, 2011; Novak, 

2000), hence, presenting a serious challenge to the view that stock markets are 

informationally efficient in the semi-strong sense (Espenlaub, Goergen, & Khurshed, 

2001). While other studies demonstrate that the abnormal return being insignificant 

(Espenlaub et al., 2001; Boreiko & Lombardo, 2013; Goergen, Renneboog, & Khushed, 

2006; Chen, Chen, Blenman, & Bin, 2005; Goergen, Mazouz, & Yin, 2010). These 

differences in those findings can possibly be derived from how the lock-up provisions 

vary across countries. Such as how different legal structures regarding lock-up 

agreements are, how differently underwriters draft up those provisions and how 

different types of investors act at the lock-up expiry. E.g. there aren’t any legal rules 

regarding the lock-up period in the US (Ofek & Richardson, 2000), in addition the lock-

up provision is fairly standardized and the period is most commonly 180 days for all 

pre-IPO shareholders (such as venture capital firm, private equity, management etc.) 

(Field & Hanka, 2001). Meanwhile for some countries they have compulsory lock-up 

agreements (Levis & Vismara, 2013). And for European countries such as the UK, Italy, 

France & Germany the management and key employees are subjected to a longer lock-

up period usually two years, while every other pre-IPO shareholders have a lock-up 

period of 180 (Espenlaup et al., 2001; Boreiko & Lombardo, 2013; Goergen et al., 

2006).  

The Nordic countries Iceland, Finland, Denmark, Norway and Sweden show some 

similarities to their European neighbor by having to have two lock-up periods for firms, 
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that being 360/365 days for the management (Board members, executive managers and 

key employees), which has been argued to align the management with the interests of 

other shareholders (Brav & Gompers, 2003), and 180 days for every other pre-IPO 

shareholder. While the shares are subjected to a lock-up trading in an IPO firm is 

noticeably different from trading in an established firm, where it is quite common that 

only a fraction of a firms outstanding shares are traded by the public. At the lock-up 

expiry the shareholders subjected to the lock-up agreement are allowed to sell their 

shares and potentially tripling the public float, which could result in abnormal daily 

trading volume of shares (Field & Hanka, 2001). 

The Nordic countries all fall under the legal requirements of the EU, whereas they are 

either part of the European Union or the European Economic Area.  The only regulation 

regarding the disclosure of lock-up agreements that exists at the EU level is the 

Commission Regulation (EC) No 809/2004 which revolves around information 

contained in prospectuses. In Annex III point. 7.3, of Regulation No. 809/2004 provides 

disclosure requirements of lock-ups in the following terms: Lock-up agreements, the 

parties involved in the lock-up, content of the agreement and an indication of the length 

of the lock-up period as well as any exceptions. For board members, executive 

managers and key-employees in EEA countries and EU countries and large block 

holders who hold 10% or more of the firms equity, decide to sell their shares they are 

required to notify the respective financial authority in their country as soon as possible. 

Thereby the trade of the selling managers is made public information after the trade has 

taken place (EU Directive 2003/6/EC).  

When the information of insider trades is made public it could result in a signaling 

approach. This could be related to asymmetric information, for example if a high level 

executive has negative information regarding the firm and wants to sell his shares. This 

can lead to other shareholder following his examples and selling their shares as well 

(Chen et al., 2012). The management subjected to a lock-up has shown to have a 

significant negative abnormal return following the lock-up expiry, especially when the 

respective financial authority has been notified and the information has been made 

public knowledge resulting in an information effect (Field & Hanka, 2001). Though any 

anomalies that occur by insider trades such as by the management do not provide any 

evidence against the efficient market hypothesis in the semi-strong sense, but are rather 
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related to the efficient market hypothesis in the strong-form which states that both 

private and public information are accounted for in the share price (Bodie et al., 2014). 

The management is not the only selling shareholder that has been found to have 

significant negative abnormal return. Brav & Gompers (2000) and Bradley et al. (2001) 

show that firms backed by venture capital funds experience a price decline that is three 

times larger than for firms that are not backed by venture capital funds surrounding the 

expiration date of lock-up agreements. In the period from 1988 to 1997 Field & Hanka 

(2001) show that at the expiration date in the US firms have a permanent 40 percent 

increase in the daily trading volume as well as a significant negative abnormal return of 

1.5 percent. Additionally, they show that the negative abnormal return proved to be 

three times larger for firms backed by venture capital funds, and that venture capital 

funds sells much more aggressively than any other selling shareholder. In addition, 

Bradley et al. (2001) demonstrate that the negative abnormal return at the lock-up 

expiry becomes larger when a larger percentage of firms share is subjected to lock-up. 

Meaning, that when firms that have a large percentage of the firm subjected to a lock-up 

and the daily volume trades after the lock-up expiry increases, then the large negative 

abnormal return is consistent with the sudden increase in the public float of shares. 

The remainder of the thesis is organized in the following order. Section two reviews the 

literature relating to lock-up agreements and other relevant topics relevant in this 

analysis. Section three reviews the development of hypotheses made for the analysis. 

Section four consists of the data gathering; sample used, as well as going over 

methodology of the event studies employed as well as the regression. In section five the 

results of the statistical analysis will be made clear and the sixth and final section will 

provide the discussion and conclusions of the thesis findings. 
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2. Literature review 

In this section a review of the literature relating to lock-up agreements and the effect 

after the lock-up expiry will be presented. As well as covering the reasons why firms go 

public, the role of lock-up agreements in IPOs and the main reasons for why there exist 

a negative abnormal return following the lock-up expiry. 

2.1. Why do firms go public? 

For a private firm that hopes to raise capital from a wide range of different investors, it 

may choose to go public by issuing its shares to the public. A firm’s first issue of shares 

to the public where investors can freely trade the shares in established markets is called 

an initial public offering, or simply IPO (Brodie et al., 2014). There are many different 

reasons why private firms decide to go public by having an IPO. 

One of the reasons for firms having an IPO is to gain access to another source of 

financing other than venture capital funds or banks (Pagano, Panetta, & Zingales, 1998). 

IPOs have also been found to increase the bargaining power of firms with banks by 

gaining access to the public markets which increases the firms’ transparency with 

different kinds of investors, which helps firms in lowering their cost of debt (Rajan, 

1992; Pagano, 1993). Another reason is to set up a fair market price of the firm in hopes 

to sell the firm. This usually entails an acquisition of IPO firms usually 1 to 3 years after 

the initial offering (Brau, 2010). Zingales (1995) shows that it is much easier to spot a 

takeover target when a firm is publicly traded. Pagano et al. (1998) test out a hypothesis 

that investors decide to take firms public to set up a fair market price and then cash out 

on their investments, they predict the control transfers after an IPO. Their findings show 

that it is common to sell the controlling stake of the firm 3 years after the IPO to an 

outsider. Brau, Couch & Sutton (2012) findings show further support of this hypothesis. 

Pagano et al. (1998) show that the new capital raised in IPOs is commonly used to 

finance new investments or for the future growth of the company. While Kim & 

Weisbach (2005) findings do not show any evidence in support of IPOs being primarily 

used to raise capital for new investments, nonetheless, both studies by Pagano et al. 

(1998) and Kim & Weisbach (2005) do find that IPOs are used for higher repayments of 

debt to reduce the debt leverage of firms. 
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IPOs are also often used as a tool to cash out on investments, especially for venture 

capital funds (Lerner, 1994; Black & Gilson, 1998; Pagano et al., 1998). For 

professional investors such as private equity funds and venture capital funds the IPO 

can provide an opportunity for a cash-out, where the funds sell the shares in the firms 

they have invested in and redistribute the returns of their investments back to their 

original capital providers (Brau, Francis, & Kohers, 2003; Bra, Sutton, & Hatch, 2010). 

Founders, venture capital funds and other insiders such as the management can also use 

an IPO, at least to a certain degree, to cash-out on their investments by selling their 

secondary shares in an IPO (Ang & Brau, 2003). The IPO provides the pre-IPO 

shareholders the chance of personal diversification and the cash-out theory states that 

insiders sell their personally owned shares in the IPO, also known as the insider 

liquidity hypothesis. Pagano et al (1998) and Kim and Weisbach (2005) examine 12,528 

and 17,000 IPO samples, respectively, and they show evidence in support of insiders 

selling their shares for personal diversification, which has been found to one of the main 

reasons for why the management decide sell their shares after an IPO (Gao, 2005; Chen 

et al., 2012).  

IPOs also give chance for a more dispersion of ownership, or allows for a broader base 

of ownership of the firm. Chemmanur and Fulghieri (1999) show that benefits of taking 

a private firm public helps in lowering the information cost, which is beneficial for new 

investors. The IPO has also been found to increase the reputation of firms after an IPO, 

especially when the firms successfully capture a first mover advantage in the IPO 

market which helps in increasing the reputation and publicity of the firm (Maksimovic 

& Pichler, 2001) It has also been argued that after the IPO having an analyst who 

follows the firm can help in creating more shareholder value by increasing the 

reputation of the firm through the analyst (Bradley, Jordan, & Ritter, 2008). 

The reasons for why firms decide to go public are many and what reason one should 

apply to each IPO depends on the motives behind the IPO. Brau (2010) interprets that 

whether the insiders decide to use the IPO to cash-out on the investment, to increase the 

firm’s reputation, raising additional capital for new investments or to increase the firms 

bargaining power with banks doesn´t depend on which theory is correct, but rather 

which theory should be applied to which firm that goes public and which motive the 

pre-IPO shareholders have for an IPO. 

 



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                      8 

Reykjavík University                                                                                          June, 2017 

2.2. Lock-up agreements and their role in IPOs 

Most IPOs feature a lock-up agreement among insiders. On one hand there are the 

selling shareholders and the company, on the other is the lead manager, prohibiting the 

selling shareholders from selling any shares prior the lock-up expiration date without 

the underwriter’s permission (Geddes, 2003). At an IPO, the pre-IPO shareholders do 

not often sell all of the firm’s shares. Instead only a percentage of the firm’s shares are 

issued to the public. It is a standard arrangement, though most often not a legal 

requirement, for the underwriters and the issuer to restrict the sale of the remaining 

shares for a specified period of time. In other words, the remaining shares or subjected 

to a lock-up and not freely traded (Ofek & Richardson, 2000). An underwriter and an 

issuing firm enter into an agreement to issue the shares in an initial public offering, 

where they sign an agreement with the underwriter (Brav & Gompers, 2003). Bartlett 

(1995) explains that lock-up agreements usually comprise of a covenant as follows: 

The Selling Securityholders agree that, without your (the investment bank´s) 

prior written consent, the Selling Securityholders will not, directly or indirectly, 

sell, offer, contract to sell, make any short sale, pledge or otherwise dispose of 

any shares of Common Stock or any securities convertible into or exercisable for 

or any rights to purchase or acquire Common Stock for a period of 180 days 

following the commencement of the public offering of the stock by the 

Underwriters. (as cited in Brav & Gompers, 2000, p. 5) 

It is important to mention that the investment bank has the authority to grant an early 

release of shares subjected to lock-up at any time without giving notice (Brav & 

Gompers, 2003). Lock-up agreements are used in order to support the share price after 

the IPO. Their role is to make certain that pre-IPO shareholders will not sell all of their 

shares in the immediate aftermath of the IPO (Geddes, 2003). Also, lock-up agreements 

provide a convincing signal to investors by showing that insiders are not trying to cash 

out on their investments in advance of any imminent bad news, as well as that the 

management and key employees will keep on applying themselves in the interest of the 

firm over the lock-up period (Field & Hanka, 2001). Finally, they help in the 

stabilization period where the underwriter temporarily constraints the supply of shares 

thereby preventing a surplus of shares hitting the public market all at once (Bartlett, 

1995). 
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Insider trades play a crucial role because of potentially asymmetric information. 

Because for insiders the lock-up expiry represents their first opportunity to sell their 

shares, thereby a significant share price reaction is possible as the market infers private 

information from the activities of insiders (Bradley et al., 2001). Insiders of the issuing 

company and the underwriter in IPOs enter into a lock-up agreement to prevent any 

insiders from selling their shares within a specified time period after the IPO. The lock-

up agreement tries to make certain that the stability of the issuing firm and to align 

insider’s incentives with the goals of the firm (Brav & Compers, 2003).  

Mohan & Chen (2001) demonstrate that longer lock-up periods are used to signal the 

riskiness of the issuer´s, and that the typical lock-up period is 180 days in length and 

any departure from that time period suggested more uncertainty regarding the firm’s 

face value. Where signaling is a situation involved with asymmetric information where 

the insiders, the informed party, can signal their type and transfer their information to 

the public investors, the uninformed party, thereby decreasing the level of asymmetric 

information (Spence, 1973). With the length of the lock-up period where managers are 

more informed about the company can use longer lock-up agreements to signal the 

quality of the firm to the uninformed investor (Hoque, 2014). The length of the lock-up 

agreement also works as a bonding mechanism which reduces the uncertainty during the 

IPO and works as a stronger form of signaling, as well as hurting insiders who provide 

any false information with losses (Arthurs, Buenitz, Hoskisson, & Johnson, 2009). In 

the case of moral hazard problems, it is assumed that managers take advantage of the 

asymmetric information at the cost of other shareholders. Therefore, longer lock-up 

periods are used to reduce any problems relating to moral hazard by forcing managers to 

keep their shares for a longer period (Boreiko & Lombardo, 2013; Che-Yahya, Abdul-

Rahim, & Mohd-Rashid, 2015). Goergen et al. (2006) show that the shareholders and 

firm characteristics, such as firm size, influence the choice of the lock-up agreement, 

shareholders of younger and smaller firms who are subjected to more uncertainty tend 

to have longer lock-up periods.  

For venture capital funds that have shorter lock-up agreements suggests that those funds 

prefer to exit from their investments at the earliest opportunity (Goergen et al., 2006). 

The reason why venture capital funds have shorter lock-up periods is associated with 

less asymmetric information about the firms value in the aftermarket, that higher quality 

firms do not require stronger commitment because the level of asymmetric information 
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is likely to be substantially lower (Megginson & Weiss, 1991; Brav & Gompers, 2000; 

Brav & Gompers, 2003). Having shorter lock-up periods presents a risk for the 

underwriter’s reputation, especially if there is any adverse information that could come 

to pass immediately after the IPO. That would indicate that the underwriters may not 

have done their due diligence appropriately (Brav & Gompers, 2000). Hence, the lock-

up period is not only used to protect the interests of investors but also the underwriter. 

While the lock-up period is in place it alleviates any problems of insider trades shortly 

after the IPO, thereby protecting the interests of the underwriter if there was anything 

that did not come to light during the due diligence (Boreiko & Lombardo, 2011). 

Brav & Gompers (2003) test out three potential explanations for why lock-up 

agreements in IPOs exist and what their role is in IPOs. The first being the signaling 

hypothesis that lock-up agreement serve as a signal for a firms quality and that longer 

lock-up periods are for lower quality firms. The second hypothesis is the commitment 

hypothesis, which the lock-up serves as a commitment device for insiders and is used to 

alleviate potential moral hazard problems. Third hypothesis is that lock-up agreements 

is a way for underwriters to extract further compensation from the IPO firm. By 

studying 2,871 IPOs from 1988 to 1996 Brav & Gompers (2003) found empirical 

evidence in favor of the commitment hypothesis that lock-up agreements are put in 

place to alleviate moral hazard problems, their results are in line with Boreiko & 

Lombardo (2013) findings in Italy. Brav & Gompers (2003) argue that firms that are 

larger in size, firms that are backed by venture capital funds and firms that have higher 

quality underwriters tend to have shorter lock-up agreements on average. These 

variables are commonly associated with less asymmetric information and the lesser 

need to show commitment with longer periods. In addition, they find that IPOs with 

underwriters who have a less of a reputation tend to be associated with longer lock-ups 

to better protect themselves from any adverse information. Their results contradict the 

signaling hypothesis with respect both to the subsequent seasoned offerings and to the 

IPO price adjustments. As well as that the underwriter’s compensation hypothesis is not 

confirmed by their findings.  

Mohan & Chen (2001) argue in a contradicting study that lock-up periods signal the risk 

involved with the issuer and their length conveys valuable information to the market, 

thereby providing empirical evidence in favor of the signaling hypothesis. Brau, 

Lambson and Mcqueen (2005) further challenge the findings of Brav and Gompers. 
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Firstly, they show that sending a false lock-up signal can be costly because insiders 

must spend the firm’s capital on projects that generate negative net present value just in 

order to keep up their appearances. Thereby, they must bear the firm specific risk and 

that there is always the possibility that the true price of the firm can come to be before 

the lock-up expires. Secondly, they reevaluate the evidence against the lock-up 

signaling. They show how Brav and Gompers (2003) arguments based on price 

revision, dividend initiation and follow in offerings do not provide evidence against the 

lock-up agreements being used to signaling the quality. Finally, the evidence Brav and 

Gompers (2003) show that the relationship between the lock-up length and the 

transparency of firms is inversely related which supports the signaling theory as much 

as it supports the commitment theory.  

In a study by Yung & Zender (2010) they cleared this debate regarding the signaling 

hypothesis and the commitment hypothesis by addressing both of them. These two 

conflicting hypotheses are claimed to be dominant for two different sets of firms. Their 

results show that for one group of large firms certified by an underwriter who has a high 

reputation will use lock-up agreements to overcome moral hazard. Whereas the second 

group, consisting of small firms with low reputable underwriters, primarily uses lock-up 

agreements to address asymmetric information related problems.  

2.3. Reasons for the abnormal return surrounding the lock-up release 

At the lock-up expiry insiders are finally free to sell their shares in quantities often 

much higher than the public float was during the lock-up period. Since the lock-up 

expiration date is observable and known at the time of the publication of the prospectus 

(Field & Hanka, 2001). Hence, the economic rationale would predict an absence of any 

significant share price reactions on account of the public knowledge of the lock-up 

expiry and its rational anticipation by the market participants. To be more exact, the 

market should anticipate correctly on average the number of sold shares at the lock-up 

expiry, therefore the abnormal return shouldn’t be significantly different from zero 

(Boreiko & Lombardo, 2011). 

Nonetheless, some studies have looked in depth into this issue and found evidence 

against the efficient market hypothesis in the semi-strong sense (Ofek & Richardson, 

2000; Bradley et al., 2001; Field & Hanka, 2001; Keasler, 2001). Fama (1970) defines 

the semi-strong form efficient market hypothesis that all of the information regarding 
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the firm’s prospects which is available to the public is already priced in the share in the 

stock price. Hence, any findings that include a statistically significant negative 

abnormal return present a serious challenge to the view that stock markets are 

informationally efficient in the semi-strong sense (Espenlaub et al., 2001). Or in other 

words, that market participants do not rationally incorporate all public information 

(Ofek & Richardson, 2000) 

There have been two hypotheses that Field & Hanka (2001) have proposed to explain 

the abnormal return. The first one being the information effect, where insider trades 

reveal valuable information about the quality of the company helped in explaining the 

negative abnormal return which follows the lock-up expiry. Any sales by insiders tend 

to convey bad new regarding the firms prospects, as they indicate a diminishing 

incentive on behalf of insiders and less confidence in them, as well as a sharp increase 

in the public float of firms’ which may possibly drive the share price down the demand 

curve. Where insiders reported sales near the expiration date of the lock-up the price 

drop for those firms was significantly larger compared to firms who did not report any 

insider sales. Shares sold by insiders at the lock-up expiry was reported to be 

approximately evenly divided by the management, venture capital funds and other large 

block holders (Field & Hanka, 2001).  

When insiders decide to sell their shares after the lock-up expiry they are primarily 

motivated by two reasons. One of the reasons is for diversification purposes, which 

entails that insiders sell their sell their shares after the lock-up expiry simply to to meet 

their liquidity needs or diversify their portfolios (Gao, 2005; Chen et al., 2012). The 

second reason is motivated partly by private information, that senior executives take 

advantage of negative information regarding the firm´s prospects or valuations and 

decide to sell their shares in the firm (Chen et al., 2012). Aggarwal, Krigman & 

Womack (2002) findings show that managers have the tendency of underpricing firms 

during IPOs in hopes of maximizing their return at the lock-up expiry, which is the 

managers first chance to liquidate their position. The first day underpricing by managers 

generates an information momentum by drawing attention toward the stock and leads to 

the demand curve shifting outwards. This action gives managers the opportunity sell 

their shares at the lock-up expiry at a much higher price. 

The second hypothesis Field & Hanka (2001) propose in explaining the abnormal return 

is known as the downward sloping demand curve, or in other words the float effect. 
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When insiders decide to sell their shares the public float increases. This action results in 

a price decline and how large the negative abnormal return will be, depends on how 

much the increase in the public float of shares will be. According to this hypothesis the 

demand curve for the public has a downward slope (Field & Hanka, 2001). Ofek & 

Richardson (2000) show that even though the event, the lock-up expiry, was anticipated 

that share prices declined and the volume occurring from insider trades after the lock-up 

period ended showed a significant increase. Their results show evidence pointing 

towards a downward sloping demand curve. Field and Hanka (2001) show that the 

abnormal return in the days surrounding the lock-up expiry are significantly larger when 

firms lock-up a larger percentage of outstanding shares, especially for firms that are 

backed by venture capital firms. Bradley et al. (2001) show similar results for venture 

capital firms. A later study by Cao, Field and Hanka (2004) took the view that the 

increased float effect being the dominant one to explain the negative return surrounding 

the lock-up expiration dates. Krishnamurti and Thong (2008), also find support to the 

float effect and that the increase in float actually helped in improving stocks liquidity by 

reducing the trading spreads. 

As mentioned before, the lock-up expiry is a known event which is associated with a 

large increase in the public float that creates uncertainty for shareholders and the 

possibility of loss. Loss aversion has been shown to be a characteristic of investors 

behavior under uncertainty by Kahneman & Tversky (1979), where the winning 

investors not subjected to the lock-up and could sell prior to the expiration date to avoid 

losses on their investments (Keasler, 2001). According to Kahneman & Tversky (1979) 

investors may exhibit uncharacteristic speculative behavior if they hold losing positions, 

and that losing investors might hold onto their investments through the expiration of the 

lock-up (Keasler, 2001).The tendency for investors who are losing on their investments 

to hold on too long on their investments and investors who are realizing a high return, 

also known as the winning investors, may sell their investments too soon is known as 

the disposition effect (Shefrin & Statman, 1985). Keasler (2001) relates the lock-up 

period to the disposition effect by predicting that winning investors will sell before the 

lock-up expiry. Therefore, the lock-up expiry works as an incentive to encourage 

winning investors to sell before the lock-up expires. Meanwhile, investors who are 

losing on their investments will hold onto their investments through the lock-up expiry. 



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                      14 

Reykjavík University                                                                                          June, 2017 

Keasler (2001) shows that when a negative abnormal return exists prior to the expiry of 

the lock-up and the reason for that being because of investors which he categorized as 

winning IPO investors, and that their behavior relates to the disposition effect. In 

another study by Gao (2005) he finds that the negative abnormal return prior to the 

expiry of the lock-up being consistent with noise trading of investors not subjected to a 

lock-up period. Garfinkle, Malkiel & Bontas (2002) also find that market participants 

not subjected to a lock-up anticipate the event by selling before the lock-up expiry and 

in addition that post-IPO shareholders who buy immediately after the IPO experience a 

substantial negative excess return. 

Lock-up agreements in the US are not a legal requirement, though they are highly 

standardized by having almost all of them 180 days in length (Brav & Gompers, 2000; 

Ofek & Richardson, 2000; Bradley et al., 2001; Field & Hanka, 2001). Bradley et al. 

(2001) examine the stock price behavior for the days surrounding the lock-up expiry 

from 1988 to 1997 for 2,529 firms in the US. Their findings showed that the expiration 

date of lock-up agreements firms experienced a significant negative abnormal return, 

and that the negative return was primarily driven by firms who were backed by venture 

capital funds, especially for firms that belonged high-tech sector experienced the largest 

losses. Ofek & Richardson (2000), Brav & Compers (2000), Brau et al., (2004), Field 

and Hanka (2001), Cao et al. (2004) and Krishnamurti and Thong (2008) all show a 

significant negative abnormal return of 1.5% to 3.5% surrounding the expiration date of 

the lock-up agreement and an approximately 40%  increase in daily volume trades. They 

also show that most of the negative abnormal return comes from firms backed by 

venture capital funds. Boreiko & Lombardo (2011) and Nowak (2004) findings also 

show that the largest price decline came from firms backed by venture capital funds for 

Italy and Germany, respectively. 

The negative abnormal return surrounding the expiration date of lock-up agreements 

being mostly confined to venture capital funds has been well documented. Venture 

capital funds tend to back firms that are riskier, younger and often belonging to the high 

technology sectors (Gompers, 1996; Krishnamurti & Thong, 2008). Those funds tend to 

have finite lives, typically around ten years, they raise and invest capital and after ten 

years they cash out on their investments which is followed by a negative stock price 

reaction and return the money back to the original capital providers of those funds 

(Gompers & Lerner, 1998). Venture capital funds tend to use IPOs as a tool to cash-out 
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on their investments (Lerner, 1994; Black & Gilson, 1998; Pagano et al. 1998) and their 

first chance to realize their return on their investments is usually after the lock-up expiry 

(Lee & Wahal, 2004). Field & Hanka (2001) and Bradley et al. (2001) show that for 

firms backed by venture capital firms had a much higher abnormal volume increase 

following the lock-up expiry than any other pre-IPO shareholder, and those trades 

increase the public float of shares which results in price drop which supports the 

hypothesis of a downward sloping demand curve.  

 

The negative abnormal return has also been shown to vary between industries. As Chen 

et al. (2005) uses a sample of 127 IPOs in Taiwan and demonstrates that the abnormal 

return surrounding the lock-up expiration being insignificant. But he does find that 

investors who invested in high-tech firms during their IPOs did suffer significant wealth 

loss. Bradley et al. (2001) and Garfinkle et al. (2002) compare different industries and 

show that there is a negative return in all industries and that high-tech firms suffer most 

of the negative abnormal return, and the reason for the negative abnormal return is that 

technology firms are most often backed by venture capital funds. 

Another study applied for the IPOs in Hong Kong showed an increase in the daily 

trading volume, but no significant abnormal return after the lock-up expiry was found in 

the share price. The reason for that was because most of the IPOs had institutional 

investors whom did not sell any shares at the end of the expiration date (Goergen, 

Mazouz, & Yin, 2010). Keasler (2001) shed some light on the reason why institutional 

investors do not trade during the lock-up expiry. He noted that institutional investors are 

fully aware of the expiration of lock-up agreements and they do expect some volatility 

following that event, but they don’t usually sell. 

In another study Espenlaub et al. (2001) use a sample of 188 IPOs in the UK and they 

report an insignificant negative abnormal return after the lock-up expiry for the period 

of 1992 to 1998. Meanwhile, for a more recent study from the UK using the period from 

1999 to 2006 with a sample of 831 IPOs, Hoque (2011) finds evidence of a significant 

negative abnormal return. The lock-up agreements in the UK show much more 

complexity, diversity and tend to vary much more in length as well as for the percentage 

of shares subjected to a lock compared to the ones in the US. Usually they do not 

specify any clear-cut date for the lock-up expiry, such as having it 180 days in length. 

Instead the lock-up expiry is tied to some company event, i.e. the publication of annual 
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or interim reports. Espenlaub et al. (2001) say that by not having a clear-cut date for the 

lock-up expiry gives firms some discretion when it comes to the exact timing of the 

lock-up expiry. This creates a level of asymmetric information between insiders who 

have access to the relevant information and can anticipate the date of the lock-up expiry 

and outsiders who cannot. Also, they show that directors, board members and other key-

employees get a longer lock-up period than other selling shareholders, which helps in 

reducing moral hazard problems (Brav & Gompers, 2003; Boreiko & Lombardo, 2013; 

Che-Yahya et al., 2015). 

In some countries lock-up agreements are mandatory opposed to being voluntary as in 

the US. In Bursa Malaysa where lock-up agreements for IPOs are mandatory a recent 

study by Mohamed-Arshad, Taufil-Mohd & Ahmad-Zaluki (2016) they use a sample of 

292 IPOs their findings show a significant negative returns in the days after the lock-up 

expiry. Meanwhile, Goergen et al. (2006) research lock-up agreements in both Germany 

and France using 138 and 268 IPOs, respectively. In German and France new markets 

IPO firms are subjected to compulsory lock-ups. They show that there is an absence of 

any significantly abnormal returns in both of those markets. In India where lock-up 

agreements are also mandatory Mahajan & Singh (2011) use 7 years of IPOs and they 

show there was not a significant impact on the stock market there. They debate the main 

reason of difference in findings compared to the studies conducted in the US Market 

being the lack of awareness regarding information of lock-up dates in emerging 

markets. As well as that the lock-ups in India are mandatory and longer compared to the 

more developed markets. In the Middle East and North Africa region where lock-up 

agreements are also mandatory Hakim, Lypny & Bhabra (2012) show that the 

expiration of lock-up agreements there was a significant negative abnormal return 

which they said the main cause being an sudden increase in float, and that longer lock-

up periods had a lesser price decline. 
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3. Hypotheses development 

In this section several hypotheses are developed to investigate the negative abnormal 

return surrounding the lock-up expiry, and to answer the question of how do markets in 

the Nordic countries react after the lock-up period ends? The data used consists of IPOs 

in the Nordic countries in the period from 2010 to June 2016. The first four hypotheses 

are related to the efficient market hypothesis in the semi-strong sense to see if market 

participants rationally anticipate the effect of the lock-up expiry. While the fifth and last 

hypothesis is closer related to the strong-form hypothesis where insider trades by the 

management are predicted to have a sharper price decline compared to the comparison 

group. 

Ofek and Richardson (2000), Bradley et al. (2001), Field & Hanka (2001), Garfinkle et 

al. (2002), Nowak (2004), Brau et al. (2004) and Hoque (2014)  all show a statistically 

significant negative abnormal return surrounding the lock-up expiration. The reason for 

the negative abnormal return has been traced to the information effect where insider 

trades revealing valuable information about the quality of the company explain the lock-

up expiration dates. As well as the downward sloping demand curve the price drops 

more depending on the magnitude of the shares, which in some cases has been traced to 

the venture capital funds selling their shares in large amounts. This leads to the first 

hypothesis. 

Hypothesis 1: 

The lock-up expiry leads to a negative abnormal return 

As prior studies have shown the abnormal return surrounding the expiration date differs 

greatly between countries. Reasons for that have been shown to be how market 

participants act surrounding the lock-up expiry. E.g. Goergen, et al. (2010) found no 

statistically significant abnormal return in Hong Kong because the most common pre-

IPO shareholder being institutional investors who did not sell any shares after the lock-

up expiry. In India there was no significant abnormal return which was linked to a lack 

of awareness regarding information of lock-up dates (Mahajan & Singh, 2001). While 

in other countries there is statistically significant negative abnormal return. In the US it 

has been linked primarily to the increase in volume trades by pre-IPO shareholders 

selling their shares (Brav & Gompers, 2000; Field & Hanka, 2001; Bradley et al., 2001), 
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Boreiko & Lombardo (2011) show similar results for Italy. Additionally Field and 

Hanka (2001), Cao et al. (2004) and Krishnamurti and Thong (2008) show that the float 

effect, downward sloping demand curve, being the dominant theory to explain the 

existence of a negative abnormal returns after the lock-up expiry. Comparing these 

studies the results show that the negative abnormal return is primarily driven by how the 

pre-IPO shareholders act after the lock-up expiration date and how market participants 

react. It is hard to assume the market participants in the Nordic countries act the same 

way after the lock-up expiry and that the increase in volume and price decline will be 

same across all countries. To answer this hypothesis the full sample will be split into 

five samples by the number of IPOs in each of the five Nordic countries and compared 

to each other. This leads to the second hypothesis. 

Hypothesis 2: 

The price behavior of stocks at the lock-up expiry differs between the Nordic countries. 

When it comes to different firm backings Bradley et al. (2000) and Nowak (2004) have 

shown that most of the negative abnormal return found after the lock-up expiry can be 

traced to firms that are backed by venture capital funds.  Venture capital funds have a 

finite life usually around 8-10 years until they close their funds and give back the 

returns to the investors of the respective funds (Lee & Wahal, 2004). Even though some 

of the companies they invest in come from mergers, most of their returns can be traced 

back to IPOs. Where the lock-up expiry marks the first time venture capital funds get 

the chance to liquidate their position and to realize their return from the IPO. It has been 

shown in the US (Bradley et al., 2001; Field & Hanka, 2001) and in Europe (Boreiko & 

Lombardo, 2011; Nowak, 2004) that venture capital funds have been known to sell 

much more aggressively at the expiry of the lock-up than any other pre-IPO shareholder 

subjected to a lock-up, which show implication toward the float effect. Thereby, it can 

be rationally assumed that most of the negative abnormal return can be traced to firms 

backed by venture capital funds and by that being consistent to the hypothesis of an 

increased float effect. 

No evidence has been found that venture capital funds negative price reaction is related 

to price information, as a matter of fact venture capital funds have been found to reduce 

asymmetric information through a valuable certification through IPOs (Megginson & 

Weiss, 1991; Brav & Gompers, 2003). But, the negative price reaction has been found 
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to be related to the downward sloping demand curve. Whereas the lock-up period 

expiration means that no longer a small fraction of the firm’s shares are in a public float 

and the shares of the pre-IPO shareholders can be freely traded. If it is the case that the 

demand curve is truly downward sloping as Ofek and Richardson (2000) and Field and 

Hanka (2001) show evidence in support of a shift in the shares supply will lower the 

share price. Even in some cases the abnormal return surrounding the expiration date has 

not been significant but when the samples were split into two samples for firms backed 

by VCs and firms not backed by VCs there was a significant negative abnormal return 

after the lock-up expiry (Bradley et al., 2001; Boreiko & Lombardo, 2011). To answer 

this hypothesis the over-all sample will be split into three subsamples where two of the 

samples are firms that are backed by professional investment funds such as venture 

capital and private equity, and the third sample being those that are neither backed by 

venture capital or private equity funds, thereby getting a clearer picture of how different 

firm backings effect the abnormal return of firms after the lock-up expiry. This leads to 

the third hypothesis. 

Hypothesis 3: 

The negative abnormal return surrounding the lock-up expiry is larger for firms backed 

by venture capital funds. 

Many prospectuses warn of the possibility that the lock-up expiry may result in the 

market being flooded by sell orders on behalf of insiders which will result in a negative 

price drop for firms (Field & Hanka, 2001). Nowak (2004) reports that the lower the 

public float a firm has the bigger the price drop is at the lock-up expiry, or in other 

words, the larger the percentage of shares subjected to a lock-up the more negative the 

abnormal return is after the lock-up expiry. Brav & Gompers (2000) also show evidence 

in support of that the average abnormal return is larger for firms when they lock-up 

greater percentage of the firm’s shares. To see if firms in the Nordic markets with lower 

public float result in a larger price drop. The full sample will be divided by their 

percentage of shares subjected to a lock-up by the upper 50 percentiles and the lower 50 

percentiles, thereafter both samples will be compared to each other. This leads to the 

fourth hypothesis. 
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Hypothesis 4: 

The lower the public float a firm has will result in a larger price drop after the lock-up 

expiry. 

The European lock-up agreements differ from the US ones in being more complex and 

diverse, especially when it comes to the length of the lock-up period. In Europe it is 

quite common during IPOs for firms to have two separate lock-up periods for different 

investors. First lock-up period is usually for large outside investors such venture capital, 

private equity, institutional investors. While the second lock-up period is for inside 

investors such as the management, which entails board members, executives and non-

executives. Having two separate lock-up agreements for different kinds pre-IPO 

shareholders has been reported for IPOs in Germany (Nowak, 2004), UK (Hoque, 

2011), Italy (Boreiko & Lombardo, 2011) and as well in France (Goergen et al., 2006). 

The first one is shorter most commonly 180 days and has a larger percentage of a firm’s 

shares subjected to a lock-up, usually with at least 10% of a firm’s shares locked up or 

more (Goergen et al., 2006; Hogue, 2011). While the latter lock-up period is longer, 

ranging from 1 to 2 years for the management, as well as having a much smaller 

percentage of the firms share subjected to a lock-up period (Nowak, 2004; Goerge, et 

al., 2006). The main reason for the difference in length of the lock-up period is to 

reduce any asymmetric information because the managers are more informed about the 

company, as well as that longer lock-up agreements are used to signal the quality to the 

uninformed (Hoque, 2014).  

When the management decides to trade their shares in the Nordic countries they are 

legally required to notify their respective financial authority so the information the 

information of their trades thereby becomes public knowledge. That can result in an 

information effect where the management decides to sell their shares revealing valuable 

information about the quality of the firm by conveying bad news regarding the firms 

future prospects, as well as a diminishing incentive and confidence in the firm. Field 

and Hanka (2001) show that when insider’s trades of this sort are reported there is a 

significant negative abnormal return at the lock-up expiry. Insiders, especially senior 

executives, sell shortly after the lock-up expiration which is consistent with the 

hypothesis regarding insider selling, that the management is partly motivated by private 

information (Chen et al., 2012). As well as that managers tend to underprice IPOs in 

hopes of maximizing their return from selling their shares at the lock-up expiry, which 
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marks their first opportunity to sell their shares (Aggarwal et al., 2002). Though it 

should be noted that this hypothesis does not contradict the efficient market hypothesis 

in the semi-strong sense as it is more related to the strong form hypothesis which state 

that all public and insider information are reflected in the share price (Bodie et al., 

2014) To answer this hypothesis the sample will be split into two subsamples using 

firms that have two separate lock-up agreements and they compared to each other. One 

subsample which consists of the first lock-up period where the outside investors are 

subjected to a lock-up period. While the latter subsample for the second lock-up period 

where the management is subjected to a lock-up period. This leads to the fifth and final 

hypothesis. 

Hypothesis 5: 

The expiry of the second lock-up period results in a larger negative abnormal return 

compared to the first lock-up period. 
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4. Methodology 

In this section the sample used in this study is accounted for as well showing the 

descriptive statistics related to the sample. Also the methodology for the event studies 

relating to the abnormal return and the abnormal volume are described. As well as the 

regression used and the variables in it and the underlying assumptions of the regression 

model. 

4.1. Sample selection 

The sample for the study was obtained by hand-collecting IPO prospectuses and 

identifying lock-up agreements and the information related to them. Firms that had an 

IPO in the Nordic countries from the period of 2010 to June 2016 and had a lock-up 

agreement are part of the sample. This entails all of the firms in Iceland, Norway, 

Sweden, Finland and Denmark who are listed on the NASDAQ OMX Nordic, First 

North, Oslo Børs, and Oslo Axess that had an IPO during aforementioned time period.  

The data regarding the returns and volume trades from firms and the respective indexes 

is gathered by using Reuters DataStream, and the value-weighted index adjusted for 

dividends for each respective country is used to find the abnormal return (A𝑅it). Using 

lock-up agreements that are more recent than June 2016 will result in many lock-up 

periods not being usable where they have not expired. As well as using any data prior to 

2010 will be quite problematic, whereas many firms have gone into bankruptcy or 

financial restructuring and have been delisted. Therefore, no publicly available data can 

be obtained from those firms. In addition, for 2009 no lock-up agreements were made 

for any of the IPOs that occurred that year, the cause of that can most likely be traced to 

the financial crises of 2008. 

According to Nasdaq Nordic and Oslo Børs there have been 447 initial public offerings 

during the sample period. Out of those 447 IPOs there were 61 firms that had been 

delisted from their respective exchange because of bankruptcy, financial restructuring, 

mergers or some other reason resulting in no publicly available data on those firms, and 

additional 24 IPOs were eliminated for being dual listed and exchange traded funds 

leaving a potential IPO sample of 371 firms. Out of this group 185 firms did not have 

any lock-up agreements according to their prospectuses, and additional 3 firms were 

excluded because they had lock-up periods that were to short. The reason those 3 firms 
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were excluded is because a longer estimation provides more accurate estimates (Bradley 

et al. 2001). Thereby, the final sample contains 174 firms. Quite commonly in this 

sample are firms that had two lock-up periods for different shareholders i.e. 360 days 

for the management and 180 days for any other pre-IPO shareholder. So among the 174 

firms there were 230 lock-up periods where 56 firms had two separate lock-up 

agreements for different types of pre-IPO shareholders. As mentioned before the 

underwriter in cooperation with the management has the authority to grant an early 

release of any of the shares that are subjected to lock-up period at any time without 

notice (Brav & Gompers, 2003). There was no progress made in gathering the relevant 

data if any early lock-up releases occurred in the Nordic countries since 2010 or to 

determine whether that was a common occurrence. 

Table 1 

Descriptive statistics for the sample 

Panel A. Length of Lock-up in Calendar Days (N = 230)   

 
Lock-up Period 

  120<x<180 180 180<x<365 <365 All 

N 6 100 114 10 230 

Mean 147 180 345 632 280 

Median 142 180 365 559.5 270 

Mode 120 180 365 385 180 

Std. Dev. 27 0 42 240 125 

Panel C. Percentage of Shares Subject to Lock-up (N=230)   

Percentile Mean 25% 50% 75% 99% 

  57.26% 17.98% 39.60% 61.50% 89.90% 

Note: This table provides descriptive statistics for the length of the 

lock-up agreements and percentage of shares subjected to a lock-up. 

Panel A reports the lock-up agreements in days for the full sample. 

Panel B shows the summary statistics on the fraction of shares 

subjected to a lock-up. 

 

Table 1 shows the lock-up agreements in greater detail. Panel A of Table 1 reports the 

length of the lock-up period for the 230 agreements. The average lock-up period is 281 

days and the median 270 days which is 50% longer than Field and Hanka (2001) and 

Bradley et al (2001) reported for the US. A lock-up period of one year or greater in this 

sample is observed in 78 cases and one firm had a very long lock-up period of 1,095 

days. Panel B of Table 1 shows the percentage of shares subjected to a lock-up, 

measured as the total number of shares that are subjected to a lock-up after the IPO. 

This information was gathered from individual prospectuses and it was taken into 

consideration if the over-allotment option was fully or partly exercised. The over-
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allotment option grants the underwriter the right to purchase a specified number of 

additional shares during the stabilization period after the IPO (Muscarella, Peavy, & 

Vetsuypens, 1992). As shown in Panel B among the lock-up agreements in this sample, 

the median is 39.60%. The 25th percentile is 17.98%, 75th percentile and 61.50% and 

the 99th of 89.90%. Compared to Bradley et al (2001) report a median of 59.54%, the 

25th percentile is 51.60%, 75th percentile of 71.74% and the 99th of 88.77%, Field & 

Hanka (2001) show similar results. This means that the size of the percentage of shares 

subjected to a lock-up varies much more in the Nordic countries compared to what the 

US studies report of. 

The lock-up agreements in the Nordic Countries are not as standardized as they are in 

the US with a lock-up expiration date at 180 days after the IPO. Some of them do not 

even specify a clear date for the lock-up expiry, but rather tie the date of the lock-up 

expiry to other events such as the publication of interim or annual reports similar to 

what Espenlaup et al. (2001) report regarding lock-up agreements in the UK. When the 

expiration date mentioned in prospectuses is linked to a publication of interim reports or 

annual reports, the date of when those reports are disclosed is used as the event date. 

There were five IPOs that linked the lock-up expiry to the publication of interim and 

annual reports.  

4.2. Event study for the abnormal return 

To analyze the share price behavior surrounding the lock-up expiration an event study 

method is employed. An event study describes an empirical finance technique which 

gives the researcher the chance to evaluate the effect of a particular event on a firm’s 

stock price (Bodie et al., 2014). The main purpose of event studies is to find any 

evidence showing if the performance of a security is statistically significant from what 

is to be expected under the assumptions of one specific return generating model (Saens 

& Sandoval, 2005). Event studies are also useful in that sense the effect of a particular 

event will be immediately reflected in the stock price (MacKinlay, 1997). Thus, the 

abnormal return for each firm will be calculated over the event window by subtracting 

the expected return from the actual return as shown in the equation below: 

 

 
ARit =  Rit − 𝐸[Rit] (1) 
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ARit stands for the abnormal return, Rit is the actual return for firm i on day t and 𝐸[Rit] 

the expected return. The abnormal returns is computed over a period of 21 days, starting 

10 days prior to the event date (t = 0) and ending 10 days after. In this study the event 

date is the expiration date of the lock-up agreement. The market model has been 

commonly used by others to find the expected return when estimating abnormal returns 

surrounding a specified event to find the expected return (Ofek & Richardson, 2000; 

Espenlaub et al., 2001; Bradley et al., 2001) The reason for using the market model is 

because of the advantages it offers where the results in the abnormal return only reflect 

firm-specific news (Brealey, Myers, & Allen, 2012). Therefore, to find the expected 

return the market model will be used as stated below: 

 

 𝐸[Rit] = 𝛼i + 𝛽i𝑅mt + ɛit (2) 

 

𝐸[Rit] stands for the expected return from the market model for firm i on day t in the 

event window, where 𝑅mt stands for the average return of all the listed firms on the 

respective country exchange on day t, for firm i the parameters 𝛼i 𝑎𝑛𝑑 𝛽i are the 

intercept and the slope. Where 𝛼i (alpha) is the average return the firms share will 

realize in a period with a zero market return, ɛit is the error term, and the parameter 𝛽i 

(Beta) measures the sensitivity to the respective benchmark return (Bodie et al., 2014). 

For the benchmark indexes used for Iceland, Norway, Sweden, Denmark and Finland 

the OMX Iceland, Oslo Børs, OMX Stockholm, OMX Copenhagen and OMX Helsinki, 

respectively.  

 

Figure 1: Time-horizon for the event studies. IPO marks the date of the initial public offering. 

IPO=+30 is 30 days after the IPO which covers the stabilization period. The estimation period 

spans 55 trading days ending at T=-10, ten days prior to the lock-up expiry which is marked as 

T=0 and the event window ends ten days after the lock-up expiry at T=+10.  

To make certain that there is no time variation in beta which could affect the results an 

estimation approach will be used to measure the abnormal returns. Where beta estimates 

are obtained by regression of the firms daily share returns on the respective value 

Stabilization Period Estimation Period Event Window

IPO  IPO = +30   T= -10     T = 0   T = +10
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weighted index of each country over the estimation period which ends ten days prior to 

the lock-up expiry (Mohamed-Arshad et al., 2016). Over the 21 day event window the 

alpha and the beta are assumed constant. As Figure 1 shows the stabilization period is 

not used in the estimation period which is from IPO to IPO=+30, or in other words, 

from the IPO day to the end of the stabilization period. The stabilization period is where 

the underwriter directly effects the share price by providing price support by either 

stimulating demand or by restricting the supply of shares (Aggarwal, 2000), and that 

period usually ranges from 7 to 30 calendar days and they are quite common in IPOs 

(Boreiko & Lombardo, 2013). The estimation period starts 55 trading days before T=-

10 and ends 10 days prior to the event date at T=0. Using a 55 trading day estimation 

period is because of the shorter lock-up periods in the sample, with the shortest one 

being 120 calendar days. The same estimation period is applied for the overall sample to 

calculate the expected return. Thereafter, for the days surrounding the lock-up 

expiration date the daily average abnormal returns are calculated as shown in the 

equation below: 

 

 
𝐴𝐴𝑅t = (

1

𝑁
) ∑ 𝐴𝑅 it

𝑁

𝑖=1

 (3) 

 

N represents the total number of firms used in the sample and 𝐴𝑅t the abnormal return 

which is calculated for firm i on day t and then averaged over the full sample. 

Thereafter, the cumulative abnormal returns are calculated by aggregating the abnormal 

returns throughout the event window for each firm as follows: 

 

 
𝐶𝐴𝑅𝑖,𝜏1,𝜏2 = ∑ 𝐴𝑅i,t

τ2 

 t = τ1 

 

 

(4) 

Beginning with t = τ1 which is ten days prior to the event date, and continuing through t 

= τ2 which is ten days after the event date. Then later on similar to formula (3) the 

cumulative abnormal return for each firm is then averaged over the event window as 

shown in the equation below: 

 

 
𝐶𝐴𝐴𝑅𝜏1,𝜏2 = (

1

𝑁
) ∑ 𝐶𝐴𝑅𝑖,𝜏1,𝜏2

𝑁

 i = 1

 

 

(5) 
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CAAR represents the cumulative average abnormal return, N is the number of firms. τ1 

and τ2 represent the event window which the average abnormal returns have 

accumulated. The reason for using the cumulative abnormal return is that it has been 

found to be a better indicator compared to the average abnormal return. Because the 

cumulative abnormal return captures the total firm-specific stock price movement for an 

entire period surrounding the event (Mitchell & Netter, 1994). A statistical test for 

abnormal return surrounding the lock-up expiry is carried out to determine whether, on 

average, the lock-up expiry has had a significant impact on the share. Thereafter, to test 

the null hypothesis that the daily average abnormal return is significantly different from 

zero (Ho: AARt =0), as well as for the cumulative average abnormal return being 

significantly different from zero (H0: CAAR = 0) is set up as the equations below show: 

 

 
𝑡𝐴𝐴𝑅𝑡

=
𝐴𝐴𝑅𝑡

 𝑆𝐴𝐴𝑅 /√𝑁
  𝑎𝑛𝑑  (6) 

 
𝑡𝐶𝐴𝐴𝑅 =

𝐶𝐴𝐴𝑅𝜏1,𝜏2 

 𝑆𝜏1,𝜏2 /√𝑁
 (7) 

 

The statistical test used is the Student t distributed with N – 1 degrees of freedom also 

known as the cross-sectional test, where 𝜏1, to 𝜏2 in the test of significance of the 

CAAR refers to the event window. For the standard deviation for the respective t-tests 

the equations below will be used: 

 

𝑆𝑡 = √
1

𝑁 − 1
∑(𝐴𝑅𝑡

𝑁

𝑖=1

− 𝐴𝐴𝑅𝑡)2 𝑎𝑛𝑑  (8) 

 

𝑆𝜏1,𝜏2 = √
1

𝑁 − 1
∑(𝐶𝐴𝑅(𝜏1,𝜏2) − 𝐶𝐴𝐴𝑅(𝜏1,𝜏2) 

𝑁

𝑖=1

)2
 (9) 

 

The cross-sectional t-test has its pros and cons, such as offering the chance to show the 

statistical significance of the CAAR over the entire event window. But, it has been 

shown that this t-test is prone to event induced volatility (Brown & Warner, 1985). It 

has also been debated that the distributions of daily returns are more fat-tailed rather 



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                      28 

Reykjavík University                                                                                          June, 2017 

than normally distributed and it has been suggested to use non-parametric tests (Fama, 

1976). Nevertheless, Brown and Warner (1985) show that the daily returns non-

normality has no obvious impact on the methodologies used in event studies, since in 

cross-section of securities the mean excess return converges to normality as the sample 

used in the study increases.  

For hypothesis 2 and onwards the sample will be split into subsamples. For hypothesis 2 

the full sample will be split up into by five subsamples by country. For hypothesis 3 

three subsamples will be formed by the firm backing, hypothesis 4 the full sample will 

be partitioned by percentage of shares subjected to a lock-up. Finally for hypothesis 5 

two subsamples for firms with different lock-up period for separate pre-IPO 

shareholders will be compared to each other. The average abnormal return and the 

cumulative average abnormal return will be calculated and then averaged within 

subsamples and the aforementioned t-tests will be carried out for each subsample.  

To test whether the cumulative abnormal return is significantly different between 

samples a two-sided t-test assuming unequal variances will be used. The two-sided t-test 

assuming unequal variance estimates if there is a difference in means and is expressed 

as follows: 

 
𝑡 =  

(�̅� − �̅�) − (�̅�
𝑥

− �̅�
𝑦

)

√
𝑠𝑥

2

𝑛𝑥
+

𝑠𝑦
2

𝑛𝑦

 

 

(10) 

Where �̅� is the CAR in subset subsample and  �̅� the other subset which is being 

compared to, �̅�  is the expected CAR, 𝑛𝑖 is the number of observations and 𝑠𝑖
2is the 

variance of the CARs. The two-sided t-test has a distribution which is approximated as 

an ordinary t-distribution with the degrees of freedom calculated using: 

 

𝑚 =  

(
𝑠𝑥

2

𝑛𝑥
+

𝑠𝑦
2

𝑛𝑦
)

2

(
𝑠𝑥

2

𝑛𝑥
)

2

𝑛𝑥 − 1
+

(
𝑠𝑦

2

𝑛𝑦
)

2

𝑛𝑦 − 1

   

 

(11) 

Using a two-sided t-test assuming unequal variance the results will be more robust 

compared to a regular Student’s t-test. Ruxton (2006) shows that the two-sided t-test 
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assuming unequal variance performs better when the variances are unequal compared to 

a regular Student’s t-test. Also when it comes to the Type I error rate, which is the 

incorrect rejection of the true null hypothesis. Additionally, two-sided t-test assuming 

unequal variances does not deviate far from the nominal 5% value, compared to the 

Student’s t-test which has been shown to deviate three times the nominal rate when the 

variance is high for small samples. 

4.3. Event study for abnormal volume 

To investigate what effect the lock-up expiry has on the volume of firm in the Nordic 

countries a volume event study will be employed and the abnormal trading volume will 

be calculated in line with the method used by Field and Hanka (2001). The abnormal 

trading volume is calculated by using a constant mean from the same estimation period 

used in the marked model. For each firm the trading volume is averaged using the 

estimation period leading up to the event window, and leaving out the stabilization 

period where the underwriter is directly affecting the volume trades. Afterwards the 

abnormal volume (AV) is computed individually for each firm in the sample on each 

day in the event window, beginning 10 days before the lock-up expiry and ending 10 

days as shown in the equation below: 

  

 
𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝜛𝑖,𝑇 =

𝑉𝑖,𝑇 

𝑉𝑖  
− 1 

 

(12) 

Where i=1,…,n and t=1,…, and 𝑉i,t are the firm’s shares traded throughout the event 

window for firm i on day t, and 𝑉i is the average daily trading volume from the 55 

trading day estimation period, which shows how the volume trades were on average 

during the lock-up period. Thereafter, when the abnormal volume has been calculated it 

is averaged over all of the firms in the sample. Ofek and Richardson (2001) recommend 

truncating at 50 times the normal average volume so the results won’t be obscured. This 

is done to reduce any extraordinarily high volume days that would have a large effect on 

the outliers. Afterwards to test the significance level of the abnormal volume over the 

event window the equation below will be used: 

  

 
 𝑡AV = √𝑁

𝐴𝑉

𝑆𝐴𝑉  
 (13) 
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This t-test is the same used to test of significance for the AAR and CAAR, where the 

equation for the standard deviation as shown below will be used: 

 

𝑆𝐴𝑉 = √
1

𝑁 − 1
∑(𝐴𝑉𝑡

𝑁

𝑖=1

− 𝐴𝐴𝑉𝑡)2  (14) 

In addition, the abnormal volume is also split up by the subsamples mentioned in the 

earlier section and the t-test for each subsample will be carried out. Where the 

subsamples used will depend on what hypothesis is being tested. 

4.4. Regression analysis 

A multiple regression is employed in hopes to better explain the reasons behind the cumulative 

abnormal return, or in other words to test whether several independent variables could possibly 

explain the CAR, the dependent variable. The regression will show if there is any support for 

the theory of the downward sloping demand curve. The regression model is set up in two ways 

as shown in the equations below: 

𝑪𝑨𝑹𝒊 = 𝜶 + 𝜷𝟏𝑽𝑪𝒊 + 𝜷𝟐𝑹𝒖𝒏𝑼𝒑𝒊 + 𝜷𝟑𝑹𝑨𝑻𝑰𝑶_𝑽𝒊 + 𝜷𝟒𝑷𝑬𝑹𝑳𝑶𝑪𝑲𝒊 + 𝜷𝟓𝑳𝑵𝑺𝑰𝒁𝑬𝒊 + 𝜺𝒕,𝒊 

𝑪𝑨𝑹𝒊 = 𝜶 + 𝜷𝟏𝑽𝑪𝒊 + 𝜷𝟐𝑰𝒄𝒆𝒍𝒂𝒏𝒅𝒊 + 𝜷𝟑𝑭𝒊𝒏𝒍𝒂𝒏𝒅𝒊 +  𝜷𝟒𝑫𝒆𝒏𝒎𝒂𝒓𝒌𝒊 + 𝜷𝟓𝑵𝒐𝒓𝒘𝒂𝒚𝒊

+ 𝜷𝟔𝑹𝒖𝒏𝑼𝒑𝒊 + 𝜷𝟕𝑹𝑨𝑻𝑰𝑶𝑽𝒊 + 𝜷𝟖𝑷𝑬𝑹𝑳𝑶𝑪𝑲𝒊 + 𝜷𝟗𝑳𝑵𝑺𝑰𝒁𝑬𝒊 + 𝜺𝒕,𝒊  

The first independent variable in the regression is a dummy variable for firms with venture 

capital fund backing (VC), equal to 1 if the firm is backed by a venture capital fund, if that is 

not the case than the variables is equal to 0. Bradley et al. (2001) and Brav & Compers (2000) 

show that most of the negative abnormal return comes from firms backed by venture capital 

funds and that it is related to the fact that venture capital funds sell much more aggressively 

after the lock-up expiry than any other pre-IPO shareholder. Thereby, this dummy variable will 

shed some light on if that is the case for the Nordic countries as well explaining the reasons 

behind the dependent variable CAR.  

The next variable is the price run-up (Run-up) the natural logarithm of the cumulative 

return from the IPO to ten days prior to the lock-up expiry. As the lock-up expiry relates to 

the disposition by predicting that investors that have had a good run on their 

investments will tend to sell prior to the event date. While investors that have not had a 

good run on their investments may be unwilling to sell because they do not want accept 

any unnecessary risks, thereby holding onto their investment through the lock-up 
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expiry. Thus, if this variables coefficient is high it should help in explaining the 

negative CARs and vice versa. Bradley et al. (2001) show that the price performance of 

firms since the IPO works as a significant predictor for venture capital backed firms.  

Next variable used in the regression is the three-day average excess volume (RATIO_V) 

over the event window -1 to +1 surrounding the lock-up expiry. If the investor’s beliefs 

are consistently wrong about how many stocks are hitting the market and if the demand 

curve is downward sloping for stocks this variable will put a negative pressure on the 

stock price (Brav & Gompers, 2003). The three-day average excess volume corresponds 

to how Field & Hanka (2001) define it as: 

 
3 𝑑𝑎𝑦 𝐴𝑉i,t = 𝑙𝑛 (1 +

𝑉i,t
𝑉𝑖

)  (15) 

Where the 3 day 𝐴𝑉i,t is the average volume one day prior and one day after the lock-up 

expiry. 𝑉i,t is the average volume one day prior and one day after the lock-up expiry, and 

𝑉𝑖 is the average volume over the estimation period, the same period used in equation 

(12). 

Percentage of shares subjected to a lock-up (PERLOCK) is similar to the VC variable 

and is intended to work as a proxy for a greater number of shares that hit the market 

after the lock-up expiry. This variable is related to the downward sloping demand curve 

under the assumption of a rational expectations framework that any known increase in 

supply of shares will be correctly priced in the share the day this information become 

known to the public (Brav & Gompers, 2000). Brav & Gompers (2000), Field & Hanka 

(2001) and Bradley et al. (2001) show this coefficient to be negative and significant. 

The last independent variable is the size of the firm, where a natural logarithm of the 

total market cap will be used (LNSIZE). The size of each firm will be based on the final 

issue price multiplied by the shares outstanding at the day of the IPO. Bradley et al 

(2001) and Field & Hanka (2001) find that after the lock-up expiry a smaller decline in 

value occurs for firms that are larger in size. To make the firms a better comparison for 

this variable the firm’s market cap at the IPO date is converted to Swedish krona and 

the relative information needed to do that were gathered from the Central Bank of 

Iceland (Central Bank of Iceland, n.d.) 

All of the aforementioned variables do have one thing in common and that is they are 

all related to an increase in the public float of firms and whether that can help in 



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                      32 

Reykjavík University                                                                                          June, 2017 

explaining the CAR and show some indication towards a downward-sloping demand 

curve. Using a natural logarithm for the independent variables helps in reducing most or 

all skewness and kurtosis (Francis, 1975). Bradley et al. (2001) also find it inadvisable 

to pool together firms that are backed by venture capital funds and those that are not 

because they found there to be a significant difference between those two. Therefore, 

the sample will also be split into two sub-samples between the firms backed by venture 

capital funds and those that are not. 

The variables relating to the countries are dummy variables and the reason for using 

them is that they may shed some light in explaining any differences that may exist 

between countries when it comes to finding the determinants of the CAR. 

4.5. Testing the underlying assumptions of the regression 

In this section the underlying assumptions of the regression procedure will be assessed 

and checked whether the regression model fulfills them. The first step is to look at the 

relationship among the variables. There is a multicollinearity among the independent 

variables when they are highly correlated, with a correlation of 0.9 or above 

(Tabachnick & Fidell, 2013) and it is recommended excluding the variables if the 

correlation is higher than 0.7 (Pallant, 2013). Looking at the correlations between the 

independent variables shows that at least some relationship with the dependent variable 

but the correlation is not high between the variables and all of them have correlation 

lower than 0.7, thereby not showing any signs of multicollinearity. The collinearity 

statistics show the Tolerance level which is an indicator of how much of independent 

variables variability isn’t explain by the other variables in the regression model. If the 

Tolerance level is smaller than 0.1, it would imply that the variables suffer from a high 

multicollinearity. (Pallant, 2013). VIF also known as the variance inflation factor, 

shows that if the values for VIF are above 10 than there should be some concern 

because that would mean there is multicollinearity in the model (Tabachnick & Fidell, 

2013). Looking at the coefficient table it shows that none of the Tolerance values are 

lower than 0.10 and the VIF values are all lower than 10. Thereby, all of the variables 

will be retained because the model does not suffer from multicollinearity. 

Regressions are highly sensitive to outliers when there is a very high or a very low score 

(Pallant, 2013) and one of the ways to see if the model is not deviating from normality 

is by looking at the Normal Probability Plot (P-P) of the regression standardized 
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residual. The Normal P-P plot shows that the line lies in a reasonably straight diagonal 

line, from the bottom left of the figure to the top right indicating that the assumption of 

normality has not been broken. The Scatter-plot can also be used to check for normality 

and shows that most of the scores are along the 0 point, or in other words concentrated 

in the center. There is some presence of outliers detected from the Scatter-plot, which 

Tabachnick & Fidell (2013) outliers as cases that have a standardized residual of less 

than -3.3 or more than 3.3. With only five cases of outlying residuals there is no need to 

remove any of the cases (Tabachnick & Fidell, 2013). 

To see if there are any strange cases having an undue influence on the models results the 

Cook’s Distance in the Residuals Statistics table is used. Any cases with values larger 

than 1 could be problematic (Tabachnick & Fidell, 2013), but according to the table 

Cook’s Distance is 0.154 not indicating any major problems. Outliers can also be 

checked using Mahalanobis distances. Tabachnick and Fidell (2013) report that for 5 

independent values the maximum Mahalonobis distance should be 20.56 and if any 

cases that have larger values should be removed. The Mahalanobis distance reported a 

maximum distance of 30.48 therefore exceeding the critical value. Pallant (2013) 

recommends removing cases that with much larger value in the data. So following 

Pallant’s (2013) methodology there were 9 cases with large Mahalanobis distance value 

which were removed resulting in the Mahalanobis distance maximum being 20.48 

thereby no longer outside the critical value. After deleting 9 cases from the model the 

aforementioned methodology to test the underlying assumptions of the regression was 

done again. The reason for employing it again is to see if any changes to the normality, 

multicollinearity, outliers, linearity, homoscedasticity and the independence of residuals 

had occurred after removing those 9 cases. There were no significant changes to the 

model after deleting the 9 cases, so the final number used in the sample for the 

regression model is 221 (See Appendix A)  
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5. Results 

In this section the results from the analysis will be introduced. First a brief overview of 

how each hypothesis is being tested and the results will be presented in the relevant 

tables and figures. Thereafter the results as well as the implication towards the 

hypotheses will be interpreted. To test the level of significance a two-sided t-test is used 

in all cases and for all of the hypotheses the event study is used to answer them. Then 

the results from the regression will reported to see if they provide any further support 

for the hypotheses, and finally a robustness check of the event study is performed. 

5.1. Results for the full sample 

Table 2 

AAR, CAAR and AV for the full sample

Day   AAR   CAAR     AV

-10 0.0031 0.0031 20.34%

-9 0.0030 0.0062 * 6.15%

-8 -0.0012 0.0050 -6.44%

-7 0.0008 0.0059 -17.13% ***

-6 -0.0031 0.0027 7.46%

-5 0.0039 0.0066 4.79%

-4 -0.0007 0.0059 18.85%

-3 -0.0018 0.0042 -3.37%

-2 -0.0007 0.0034 -8.07%

-1 -0.0017 0.0018 24.44%

0 -0.0013 0.0005 73.63% **

1 0.0001 0.0006 182.27% ***

2 0.0007 0.0014 85.24% ***

3 -0.0013 0.0001 76.50% **

4 -0.0019 -0.0019 103.18% ***

5 0.0009 -0.0010 38.63% **

6 -0.0014 -0.0024 56.18% **

7 0.0016 -0.0008 21.53% **

8 0.0010 0.0002 45.23% ***

9 -0.0030 -0.0028 40.71% *

10 -0,0045 ** -0.0073 81.96% **

Lock-up agreements (N = 230)

***, **, and * denote the statistical significance for the

1, 5, and the 10% levels, respectively, and are based on

standard two-sided t-test  
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For the first hypothesis that the lock-up leads to a negative abnormal return the full 

sample will be used. Table 2 reports the daily average abnormal return (AAR), 

cumulative average abnormal return (CAAR) and the abnormal volume (AV). Along 

with the level of significance over the 21-day event window, that being ten days prior to 

the lock-up expiry and ten days after, for the full sample. As Table 2 shows, the AAR is 

negative for the days leading up to the lock-up expiry at day -4 to day 0, and being 

negative for twelve days of the 21-day event window. CAAR is positive throughout 

days -10 to day 3 and mostly negative thereafter. The magnitude of the CAAR of the 

full sample ranges from -0.02 to -0.73% compared to what is reported in the US studies 

of a CAAR ranging from -1.5 to -3.5%, shows that there is much of a difference 

between the Nordic countries and the US. The findings do not show much of an 

evidence of being statistically significant over the event window. The AAR and CAAR 

are only statistically significant for day 10 and -9, respectively. Those days are so far 

from day 0 so it is hard to relate those dates to being directly affected by the lock-up 

expiry.  

Now looking at the abnormal volume it fluctuates from being positive and negative 

from day -10 to -1, showing no indication of any abnormality from regular day to day 

trades. But, at the lock-up expiry the AV starts increasing and is significant from day 0 

to day 10, with the AV ranging from 21.53% to 182.27%. Showing that the lock-up 

expiry clearly influences the volume trades of the full sample, and that the pre-IPO 

shareholders who have their shares subjected to lock-up start selling their shares.  

Table 3 

Various event windows for the full sample  

Event 

        Windows     CAAR (N=230)       

(-1,+1) 

   

-0.0028 

    (-2,+2) 

   

-0.0027 

    (-10,+10) 

   

-0.0071 

    (-10,+1) 

   

0.0006 

    (-1,+10)       -0.0102 *       
***, **, and * denote statistical significance at the 1, 5, and 10% 

levels, respectively, and are based on standard two-sided t-tests.  
 

Table 3 reports the cumulative average abnormal returns over several event windows. 

The results are observed for the cumulative average abnormal returns around the event 

date for the full sample. In all of the event windows except for (-10, +1) the days 
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leading up to the lock-up expiry the CAARs are negative but only significant at 10% 

level for event window (-1, +10) for the days after the lock-up expiry. Event window     

(-1,+10) is mostly made of days after the event date and a possible explanation for that 

window being negative and significant is the rise in the abnormal volume as Table 2 

shows. At the event date the volume starts increasing and at day 1 the volume is 182% 

and ten days after the lock-up expiry the volume trades are much higher than prior to the 

event date.  

  

Figure 2. Cumulative average abnormal return 

surrounding the lock-up expiry. This figure shows 

the development of the CAAR over the event 

window for 230 lock-up agreements of 174 IPOs. 

The vertical axis shows the CAAR and the 

horizontal axis displays the time line relative to the 

lock-up expiry. 

Figure 3. Abnormal trading volume surrounding the 

lock-up expiry. The vertical axis shows the abnormal 

volume increase and the horizontal axis displays the 

time line relative to the lock-up expiry, over a 21-day 

event window. 

 

Figure 2 shows the cumulative average abnormal return and Figure 3 the abnormal 

volume around the lock-up expiry. Comparing Figure 2 and 3 shows that with the 

increase in abnormal volume the CAAR does go down showing some evidence of an 

inverse relationship between the two, though only to a small degree. Looking at both 

figure 2 and 3 it clearly shows that the effect is far greater on the abnormal volume 

compared to the CAAR. 

These findings support hypothesis 1 that for the full sample the lock-up expiry leads to a 

negative abnormal return. As table 2 shows on day 10 the cumulative average abnormal 

return ends in being negative -0.73%. But the results do not show much evidence of the 
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CAAR being statistically significant over the event window therefore not offering any 

further support to hypothesis 1.  

5.2. Difference across countries 

For hypothesis 2 that the price behavior of stocks at the lock-up expiry differs between 

the countries the analysis conducted for the full sample will be carried out again for the 

each country. Table 4 shows the AAR, CAAR and AV split up by countries over the 21-

day event window. 

Looking at Table 4 it clearly shows that the Nordic countries greatly differ when 

compared together. Iceland’s CAAR is negative for all days except for day -9 and 

significant from day -2 at 1% level and stays negative and statistically significant 

throughout the event window, ending at day 10 with negative CAAR of 6.38% and 

significant at 5% level. Finland CAAR becomes negative at day -7 and stays negative 

throughout the event window ending with a negative CAAR of -5.93%, but they show 

no evidence of being significant. Norway and Denmark distinguish themselves from the 

other countries having the CAAR positive throughout the event window and Denmark 

having a significant CAAR in most cases and significant at the end of the event window 

with 5.628% at 10% level, while CAAR for Norway is never significant. The CAAR for 

Sweden is mostly positive throughout the event window with the exception of day 10 at 

the end of the event window where Sweden ends with a negative CAAR of -.44%.  

Now looking at the abnormal volume (AV) in Table 4 the countries, Iceland, Finland, 

Denmark and Norway show some similar characteristics. All of the aforementioned 

countries show no evidence of statistically significant AV after the lock-up expiry, day 

0.  Even though Denmark which on day 1 shows an AV increase of 671% it still does 

not show any evidence of being statistically significant. Now looking at the AV for 

Sweden it is significant from day 0 to day 5 and also on day 8, showing that the expiry 

of the lock-up clearly has an effect on AV for Sweden. AV for Iceland is quite 

commonly negative after the lock-up expiry, and the AV for Norway does not seem to 

be increasing in the same magnitude as the other countries which could possibly explain 

the lack of any negative abnormal return after the lock-up expiry.



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                             38 

Reykjavík University                                                                                                                                                                            June, 2017 

Table 4 

Iceland (N=6) Finland (N=27) Denmark (N=15) Norway (N=43) Sweden (N=139)

Day AAR CAAR AV AAR CAAR AV AAR CAAR AV AAR CAAR AV AAR CAAR AV

-10 -0.0004 -0.0004 -7.31% 0.0009 0.0009 -43.13% ** 0.0147 ** 0.0147 ** -17.91% 0.0041 0.0041 40.41% 0.0022 0.0022 29.38%

-9 0.0003 0.0000 -46.77% * -0.0007 0.0002 -32.89% 0.0062 0.0209 ** -14.05% 0.0029 0.0069 45.40% 0.0036 0.0058 * 4.30%

-8 -0.0088 -0.0088 -5.77% 0.0006 0.0008 -51.20% *** -0.0033 0.0176 *** -5.18% 0.0007 0.0077 -28.92% ** -0.0015 0.0043 3.78% **

-7 0.0016 -0.0072 12.48% -0.0010 -0.0002 -56.70% -0.0003 0.0173 ** -1.72% -0.0006 0.0071 -17.17% 0.0017 0.0060 -16.03%

-6 0.0025 -0.0048 -7.85% -0.0421 -0.0423 -42.65% ** 0.0058 0.0232 * -33.26% ** -0.0017 0.0053 -1.74% 0.0028 0.0088 21.96%

-5 -0.0039 -0.0086 19.91% 0.0013 -0.0411 -14.89% 0.0020 0.0251 ** -24.89% * 0.0025 0.0078 -30.73% ** 0.0053 0.0141 ** 20.05%

-4 -0.0053 -0.0139 -53.98% ** -0.0036 -0.0447 -52.27% *** 0.0026 0.0277 * 168.66% 0.0029 0.0108 -35.16% *** -0.0014 0.0128 * 33.94%

-3 -0.0070 -0.0209 -0.73% -0.0025 -0.0472 11.70% -0.0042 0.0235 30.88% 0.0017 0.0124 -7.86% -0.0022 0.0106 -8.04%

-2 -0.0073 ** -0.0283 *** -64.71% *** -0.0013 -0.0485 -12.03% 0.0053 0.0288 * -22.32% 0.0004 0.0128 -9.54% -0.0013 0.0093 -3.42%

-1 -0.0019 * -0.0302 *** -54.48% * 0.0015 -0.0470 168.69% 0.0023 0.0312 * -22.18% 0.0031 0.0159 -1.74% -0.0042 0.0051 15.90%

0 -0.0025 -0.0327 *** 33.46% 0.0017 -0.0453 151.01% -0.0020 0.0292 * 342.35% 0.0056 0.0216 15.79% -0.0038 0.0013 52.00% **

1 -0.0177 -0.0504 ** 111.23% 0.0085 * -0.0368 1.49% -0.0025 0.0267 671.04% -0.0032 0.0184 31.17% 0.0006 0.0018 210.50% ***

2 -0.0029 -0.0533 ** -24.31% -0.0009 -0.0377 16.51% -0.0049 0.0218 260.13% -0.0002 0.0182 37.85% 0.0021 0.0039 97.17% **

3 -0.0052 -0.0586 ** 28.46% 0.0040 -0.0337 216.38% -0.0012 0.0206 439.68% -0.0080 * 0.0102 35.85% -0.0001 0.0038 30.17% **

4 -0.0001 -0.0586 ** -50.19% -0.0035 -0.0372 165.88% 0.0076 0.0282 -14.35% -0.0027 0.0075 10.51% -0.0025 0.0013 139.10% **

5 -0.0003 -0.0589 ** -30.92% -0.0033 -0.0405 104.57% 0.0095 * 0.0378 17.04% 0.0046 0.0121 26.11% -0.0004 0.0009 37.11% *

6 -0.0045 -0.0634 ** 13.25% -0.0118 ** -0.0523 142.34% -0.0041 0.0337 35.65% 0.0008 0.0129 48.63% 0.0004 0.0013 46.76%

7 0.0041 -0.0593 * 65.85% -0.0016 -0.0539 -2.01% 0.0041 0.0378 19.90% 0.0044 0.0173 54.27% 0.0010 0.0023 13.19%

8 -0.0047 -0.0640 * -10.89% -0.0044 -0.0583 30.84% 0.0061 0.0439 * 124.49% -0.0040 0.0133 49.16% 0.0033 0.0056 40.81% *

9 0.0050 -0.0590 ** -31.60% -0.0037 -0.0620 117.82% 0.0053 0.0492 * 13.63% -0.0014 0.0119 41.80% -0.0047 ** 0.0010 32.78%

10 -0.0048 -0.0638 ** 112.15% 0.0028 -0.0593 201.25% 0.0071 0.0563 * 327.87% -0.0102 0.0017 -0.49% -0.0054 * -0.0044 24.26%

AAR, CAAR and AV split by country

Note:  This table is based on the data of all 230 lock-up agreements, showing the average abnormal return, cumulative average abnormal return and abnormal volume along with the significance level split by country. 

***,**, and * denote statistical significance at the 1, 5, and 10% levels, respectively, and are based on standard t-sided t-tests.
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Figure 4. Cumulative average abnormal return split by country. This figure shows the CAAR for each of 

the Nordic countries. The vertical axis shows the CAAR and the horizontal axis displays the time line 

relative to the lock-up expiry. 

 

As Figure 4 shows the countries all have a similar starting point but at the end of the 

event window the abnormal return greatly differ between countries. Iceland, Finland 

and Sweden CAARs are negative at day 10, while for Denmark and Norway it remains 

positive. Considering that Denmark’s is contradicting most other studies by having a 

positive CAAR of 5.63% the country needs closer inspection. The number of lock-up 

agreement in Denmark’s sample is fairly low and taking a closer look at the sample 

shows that the CAAR is primarily driven by one firm which at the end of the event 

window it has a CAAR of 39.8% and the abnormal volume of that firm is negative 

throughout the event window ranging from -17.22% to -83.25%. This could possibly 

mean that the pre-IPO shareholders are not selling their shares which leads to an excess 

demand for the shares and thereby driving up the share price of the respective firm. Or 

possibly this is a case of better-than-expected insider trading during the event window 

for that firm. Where the insider truly believe in the company which leads to a contrary 

results compared to the hypothesis that Field and Hanka (2001) report of regarding 

worse-then-expected insider trades, where insider sell their shares and other investors 

soon follow their actions which lead to a higher than else abnormal return.  
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Figure 5. Abnormal volume trading surrounding the lock-up expiry split up by country. The vertical axis 

shows the abnormal volume increases and the horizontal axis displays the time line relative to the lock-up 

expiry, over a 21-day event window. 

 

Figure 5 reports the abnormal volume for the five countries. The lock-up expiry clearly 

has an effect on the countries because the abnormal volume increases the 10 days after 

the event date, though the smallest effect appears to be for Iceland. In addition, Figure 5 

shows that Denmark has an AV increase of 341% for day 0, 671% increase for day 1, 

260% for day 2 and 439% increase for day 3. The increase occurring at those four days 

is driven by three companies that had an increase in trading volume of almost 50 fold on 

those days. Using the AV and averaging it over the firms should minimize any outliers 

if the sample is large enough, but considering that Denmark has so few lock-up 

agreements in the sample it is fairly easy for a couple of lock-up periods to increase the 

AV so drastically.  

Table 5 

Various event windows split by country 

Event

Windows

(-1,+1) -0.0222 0.0117 * -0.0021 0.0056 -0.0074 *

(-2,+2) -0.0324 ** 0.0095 -0.0017 0.0059 -0.0066

(-10,+10) -0.0638 ** -0.0593 0.0563 * 0.0027 -0.0044

(-10,+1) -0.0504 ** -0.0368 0.0267 0.0184 0.0018

(-1,+10) -0.0355 -0.0108 0.0274 -0.0084 -0.0137 *

***, **, and * denote statistical significance at the 1, 5, and 10% levels, 

respectively, and are based on standard two-sided t-tests.

Iceland Finland Denmark Norway Sweden

(N=139)(N=43)(N=6) (N=27) (N=15)
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Table 5 reports various event windows surrounding the lock-up expiration date split up 

by countries. Looking at the event windows for Iceland table 5 shows that they are all 

negative, and that event windows (-2,+2), (-10,+10) and (-10,+1) are significant at 5% 

level. For Sweden the event window (-10,+1) the days leading up to the lock-up expiry 

the CAARs are positive, while all the other event windows for Sweden are negative and 

the CAARs for event windows (-1,+1) and (-1,+10) are negative and significant at 10% 

level. For Norway the CAARs remain positive for all event windows except for the (-

1,+10) the days after the lock-up expiration date where the AV starts to increase. For 

Denmark the two shortest event windows are negative and the rest of them are positive. 

For Finland the shortest two event windows the CAARs are positive and for (-1,+1) is 

significant at 10% level, and the rest of the event windows are negative. 

Table 6 

T-stat matrix across countries 

Iceland Finland Denmark Norway Sweden

(N=6) (N=27) (N=15) (N=43) (N=139)

3-Day CAAR -0.0222 0.0117 0.0004 0.0056 -0.0074

Finland 2.3060    

(0.0324)   **

Denmark 2.2281    2.0452    

(0.1394)   (0.2500)   

Norway 2.2622    1.9955    2.0244    

(0.0720)   * (0.5031)   (0.6158)   

Sweden 2.4469    2.0032    2.0687    1.9921     

(0.2800)   (0.0097)   *** (0.3818)   (0.1100)    

Note:  Two sample indepenent t-test assuming unequal variance for the 3-day CAR for the five

Nordic countries. This table shows the t -critical two-tail value and p -critical two-tail where

***, **, and * denote statistical significance at the 1, 5, and 10% levels, respectively, and 

are based on standard two-sided t-test.

 

Table 6 reports the t-stat matrix with the results from the independent two-sided t-test 

using a 3-day CAR for the Nordic countries. The reason for using the 3 day-CAR, that 

being one day prior and one day after the event date, is to use the shortest event window 

which best captures the immediate effect of the lock-up expiry. Table 6 shows a 

statistical difference across countries and that Iceland is statistically significant from 

Finland and Norway which both have a positive three day CAAR. It also shows that 

Finland is statistically significant from Sweden. 
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For hypothesis 2 that there is a difference across countries the results clearly show that 

being the case. Looking at Figure 4 shows the difference between the countries. Even 

though all of them have a similar starting point at the beginning of the event window 

they clearly differ as time goes on. Table 6 shows further support for hypothesis 2 by 

showing that there is a significant difference across countries using the 3 day CAAR. 

5.3. Difference between firms depending on firm backing 

To test hypothesis 3, that the negative abnormal return surrounding the lock-up expiry is 

larger for firms backed by venture capital funds. The overall sample will be split into 

subsamples consisting of firms backed by professional investors like venture capital 

funds (VC) and private equity funds (PE) and a sample that consists of firms that are 

neither backed by VC funds or PE funds (Non-VC & PE). Table 7 reports the AAR, 

CAAR and AV along with the significance level split up by subsamples based on firm 

backings over a 21-day event window. The subsamples consists of professional 

investors such as venture capital and private equity funds and Non-VC & PE funds 

which are firms that are neither backed by venture or private equity funds. 

Looking at the abnormal return for the subsamples in Table 7, does not show much 

evidence for the abnormal return being significant. The CAARs for all the subsamples 

are insignificant, but the AAR for VC backed firms is significant at day 0 and day +1 at 

5% and 10% level, respectively. The CAAR for VC backed firms becomes negative at 

day -7 and stays negative throughout the event window ending with a negative CAAR 

of -3.05%, which is much larger than the CAARs than PE and Non-VC & PE backed 

firms. For PE backed firms the AAR is mostly negative surrounding the event window 

showing that the lock-up expiration date has some effect on the abnormal return, and for 

the days prior to the lock-up expiry the CAAR is large and positive but it gets lower 

after day 0. Meanwhile, the Non-VC & PE backed firms show that lock-up expiry did 

not have much of an effect on the abnormal return and the CAAR for remains positive 

throughout the entire event window, except for day 10. 
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Table 7 

VC-Backed (N=53) PE (N=42) Non-VC & PE (135)

Day AAR CAAR AV AAR CAAR AV AAR CAAR AV

-10 0.0004 0.0004 24.22% -0.0005 -0.0005 8.36% 0.0050 0.0050 22.47% ***

-9 0.0033 0.0037 -6.06% 0.0055 0.0050 7.88% 0.0021 0.0071 10.49% ***

-8 -0.0037 0.0000 3.20% 0.0057 0.0107 -39.89% *** -0.0021 0.0050 0.00%

-7 -0.0001 -0.0002 -11.94% 0.0009 0.0117 -20.38% 0.0004 0.0055 -18.20% **

-6 -0.0179 -0.0181 -3.32% 0.0032 0.0148 * -8.95% 0.0009 0.0064 16.82% *

-5 0.0129 * -0.0052 -11.67% 0.0005 0.0154 * 111.92% 0.0013 0.0077 -21.59% ***

-4 -0.0015 -0.0067 -1.44% -0.0013 0.0141 -7.46% -0.0002 0.0075 35.05%

-3 -0.0088 ** -0.0155 -0.47% -0.0036 0.0105 18.27% 0.0010 0.0085 -11.19% ***

-2 -0.0015 -0.0171 -1.95% -0.0006 0.0100 -27.96% ** -0.0003 0.0082 -4.41%

-1 -0.0049 -0.0220 -7.68% 0.0023 0.0123 3.15% -0.0016 0.0066 43.84% **

0 -0.0071 ** -0.0291 45.83% * -0.0043 0.0079 142.16% 0.0020 0.0086 63.66%

1 0.0071 * -0.0219 67.19% * -0.0039 0.0040 207.67% -0.0013 0.0073 220.49%

2 0.0028 -0.0191 52.95% * -0.0018 0.0022 88.12% ** 0.0004 0.0077 97.27%

3 0.0036 -0.0155 40.30% -0.0015 0.0007 135.45% -0.0032 0.0045 72.84%

4 -0.0074 -0.0229 51.36% ** -0.0023 -0.0016 182.05% ** 0.0006 0.0051 18.60%

5 0.0051 -0.0178 42.11% * -0.0032 -0.0047 80.89% 0.0007 0.0058 24.24%

6 -0.0050 -0.0228 54.30% ** 0.0012 -0.0035 78.46% -0.0003 0.0054 50.08%

7 0.0063 -0.0165 38.93% ** 0.0017 -0.0018 15.89% -0.0004 0.0050 16.31% ***

8 -0.0008 -0.0173 105.79% * 0.0047 0.0029 69.91% 0.0008 0.0058 13.41%

9 -0.0097 * -0.0269 154.99% * -0.0002 0.0027 20.18% -0.0013 0.0045 1.32% ***

10 -0.0036 -0.0305 268.46% * -0.0048 -0.0021 113.61% -0.0048 * -0.0003 -2.38% ***

AAR, CAAR and AV split by firm backing

Note: Average abnormal return, cumulative average abnormal return and abnormal volume split up by firm backing. ***, **,

 and * denote the statistical significance of the 1, 5, and 10% levels, respectively, and are based on standard two-sided t-test

The AV from VC backed firms is mostly negative until the event date then it starts 

increasing and becomes significant at day 0. Excluding day 3, the AV for VC backed 

firms shows the increase in the AV in the days after the lock-up expiry is statistically 

significant and peaks at day 10 with a 268% increase in the AV. Showing that the lock-

up expiry clearly has an effect on the volume trades during the event window for VC 

backed firms. For PE backed and Non-VC & PE backed firms the AV also increases 

after the lock-up expiry and for some days the AV is statistically significant, though to a 

lesser degree than the VC backed firms.  
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 Table 8 

Various event windows split by firm backing

Event

Windows VC PE Non-VC & PE

(-1,+1) -0.0048 -0.0060 -0.0009

(-2,+2) -0.0035 -0.0083 -0.0008

(-10,+10) -0.0305 -0.0021 -0.0003

(-10,+1) -0.0219 0.0073 0.0073

(-1,+10) -0.0134 -0.0120 -0.0086

Note: ***, **, and * denote statistical significance at the 1, 5, and

 10% levels, respectively, and are based on standard two-sided t-tests.

 
Table 8 tabulates the CAARs for various event windows split by firm backing. All of 

the event windows are insignificant for the three types of firm backings. For VC backed 

firms the CAARs are negative for all event windows and the price drop is usually larger 

than for the other subsamples. With the exception of the shorter windows (-1.+1) and (-

2,+2) the lock-up expiry results in a larger price drop for PE backed funds. For PE and 

Non-VC & PE backed firms all of the event windows are negative except for the days 

leading up to the event date (-10, +1) where the CAAR is positive. Looking at the event 

windows the largest price drop for VC backed firms occurs at the days leading up to the 

event, and that price drop cannot be explained by the increase of float because as Table 

7 shows the AV is mostly negative for the same event window.  

 

Figure 6. Cumulative average abnormal return across firm backing. This figure shows the CAAR for each 

of the three firm backings VC, PE and Non-VC and PE. The vertical axis shows the CAAR and the 

horizontal axis displays the time line of relative to the lock-up expiry. 

 

 

-4.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

2.00%

3.00%

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

VC-Backed (N=53) Non-VC & PE (135) PE (N=42)



LOCK-UP AGREEMENTS IN THE NORDIC COUNTRIES                                      45 

Reykjavík University                                                                                          June, 2017 

As Figure 6 shows VC backed firms suffer a larger negative abnormal return for the 

days surrounding the lock-up expiry compared to the PE and Non-VC & PE backed 

firms as they are positive throughout the event window, excluding days 5 to 7 where 

they are negative for Non-VC & PE backed firms. For VC backed firms the CAAR 

becomes negative 7 days prior to the lock-up. 

 
Figure 7. Abnormal volume trading surrounding the lock-up expiry for different firm backings. The 

vertical axis shows the abnormal volume increases and the horizontal axis displays the time line relative 

to the lock-up expiry, over a 21-day event window 

 

Figure 7 demonstrates the abnormal volume split up by subsamples of firm backings. 

As shown in Figure 7 the AV is usually higher for PE and Non-VC & PE backed firms 

compared to the VC, with the exception of day 7 and onward where the AV for VC 

backed firm’s peaks. For VC backed firms the CAAR becomes negative at day -7 when 

the abnormal volume is not showing any indication of being different from regular day 

to day trades. In addition, looking at how high the AV is for PE backed firms and Non-

VC & PE firms and what little effect that has on the abnormal return for those two 

subsamples further shows the efficiency the Nordic markets have by losing so little 

value while experiencing such a high increase in the abnormal volume. Comparing 

Figures 6 and 7 together shows that the AV does not offer a good enough of an 

explanation for the negative abnormal return surrounding the lock-up expiry, especially 

for VC backed firms. 
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Table 9 

T-stat matrix for firm backing

VC PE Non-VC and PE

(N=53) (N=42) (N=135)

3-Day CAR -0.0048 -0.0060 -0.0009

PE 1.9861     

(0.9051)   

Non-VC and PE 1.9870     1.9930   

(0.6161)   (0.5017)  

t-critical two-tail  value and p-critical  two tail  values. ***, **, and * denote 

Note: Two sample independent t-test assuming unequal variance showing 

statistical significance at the 1, 5, and 10% levels, respectively, and are based on

standard two-sided t-tests.  

Table 9 shows that there is no statistical difference between the firm backings for the 3 

day cumulative average abnormal return. Even though VC backed firms have a much 

larger negative abnormal return over the event window compared to the other firm 

backings. It does not show any statistical significant difference between the samples, 

meaning that there is not a statistical difference on who the pre-IPO shareholder is. 

Hypothesis 3 is supported by the findings that the negative abnormal return surrounding 

the lock-up expiry is larger for firms backed by VC funds compared to the other two 

subsamples. For firms backed by venture capital funds is the only sample showing any 

evidence of a negative abnormal return over the event window. Even though the results 

do not show any evidence of being significant to further support hypothesis 3, the 

CAAR for VC backed is much higher compared to other firm backing which supports 

hypothesis 3. 

5.4. Percentage of shares subjected to a lock-up 

For hypothesis 4, that the lower the public float a firm has will result in a larger price 

drop at the lock-up expiry. The full sample will be partitioned by the upper 50 

percentiles and the lower 50 percentiles of firm’s shares subjected to a lock-up. Where 

the upper 50 percentiles represents the firm with a smaller public float during the lock-

up period and the lower 50 percentiles have a larger public float. 
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Table 10 

AAR, CAAR and AV partitioned by percentage of shares subjected to a lock-up

Upper 50 percent (N=115) Lower 50 percent (N=115)

Day AAR CAAR AV AAR CAAR AV

-10 0.0045 0.0045 43.85% 0.0017 0.0017 -3.18%

-9 0.0035 0.0080 ** 19.01% 0.0023 0.0040 -6.71%

-8 -0.0050 * 0.0030 -7.05% 0.0021 0.0061 -5.83%

-7 0.0017 0.0047 -8.44% -0.0007 0.0054 -25.81% ***

-6 -0.0046 0.0001 -2.02% -0.0017 0.0037 16.94%

-5 0.0079 ** 0.0080 38.33% -0.0001 0.0036 -28.76% ***

-4 -0.0012 0.0068 10.06% 0.0000 0.0036 27.64%

-3 -0.0052 ** 0.0016 22.47% 0.0011 0.0048 -29.21% ***

-2 -0.0024 -0.0009 -3.24% 0.0008 0.0055 -12.91%

-1 0.0007 -0.0002 1.82% -0.0042 0.0013 47.07%

0 -0.0034 -0.0036 75.15% 0.0005 0.0018 72.11% *

1 -0.0003 -0.0039 188.87% ** 0.0009 0.0027 175.68% **

2 -0.0018 -0.0057 93.99% ** 0.0026 0.0053 76.49% **

3 -0.0016 -0.0073 75.56% -0.0017 0.0037 77.44%

4 -0.0045 -0.0118 85.32% * 0.0004 0.0040 121.03% **

5 0.0049 -0.0069 42.97% -0.0023 0.0018 34.29% **

6 -0.0038 -0.0107 79.32% 0.0010 0.0028 33.03% **

7 0.0010 -0.0097 11.22% 0.0022 0.0049 31.84% **

8 -0.0015 -0.0112 35.43% ** 0.0027 0.0077 55.03% **

9 -0.0030 -0.0142 49.36% -0.0035 0.0042 32.07%

10 -0.0052 -0.0193 98.23% -0.0035 0.0007 65.69%

Note:  The average abnormal return, cumulative average abnormal return and abnormal volume

respectively and are based on standard two-sided t-tests.

partitioned by the upper 50 percentiles and the lower 50 percentiles of shares subjected to a

lock-up. ***, **, and * denote the statistical significance at the 1, 5, and 10% levels, 

Table 10 reports how the AAR, CAAR and AV are for firms partitioned by the upper 

and lower 50 percentiles percentage of shares subjected to a lock-up. Table 10 shows 

that the CAAR for the upper 50 percentiles becomes negative at day -2 and stays 

negative to day +10, while the CAAR for the lower 50 percentiles is positive throughout 

the event window. For the lower 50 percentiles the AV shows more evidence of being 

significant over the event window, especially after the lock-up expiry where the AV 

shows a significant increase. For the upper 50 percentiles the AV also shows evidence 

of being statistically significant but not as often as the lower 50 percentiles. 
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Figure 8. Cumulative average abnormal return partitioned by the upper and lower 50 percentiles of shares 

subjected to a lock-up. This figure shows the difference between the upper 50 percentiles and lower 50 

percentiles of shares subjected to a lock-up. The vertical axis shows the CAAR and the horizontal axis 

displays the time line relative to the lock-up expiry. 
 

As Figure 8 reports that between the upper and lower 50 percentiles of percentage of 

shares subjected to a lock-up period there is a visible difference when it comes to the 

CAARs. The CAAR for the lower 50 percentiles never becomes negative over the event 

window. While the CAAR for the upper 50 percentiles becomes negative at the day of 

the lock-up expiry and stays negative until the end of the event window. Indicating that 

the bigger the fraction of shares subjected to a lock-up results in a bigger price decline 

at the lock-up expiry.  

Figure 9. Abnormal volume trading surrounding the lock-up expiry partitioned by the upper 50 

percentiles and the lower 50 percentiles. The vertical axis shows the abnormal volume increases and 

horizontal axis displays the time line relative to the lock-up expiry, over a 21-day event window. 
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Figure 9 shows the abnormal volume between the upper and lower 50 percentiles. 

Comparing the AV between the upper and lower percentile there is not much of a 

difference between the two. At day 1 for both the upper and lower percentile the AV 

increases by almost the same amount and that following day 0 to day 10 there seems to 

be a strong correlation for the two. Though, Table 10 shows that for the lower 50% it is 

more often statistically significant than for the upper 50%. Figures 8 and 9 show that the 

higher the percentage of shares subjected to a lock-up have a more effect on the CAAR 

than on the AV following the lock-up expiry. 

Table 11 

Event

Windows Upper 50 percantile Lower 50 percantile

(-1,+1) -0.0030 -0.0028

(-2,+2) -0.0072 0.0006

(-10,+10) -0.0190 0.0007

(-10,+1) -0.0039 0.0027

(-1,+10) -0.0174 ** -0.0049

Panel B: Two-Sample t-test Assuming Unequal Variances

Upper 50 percentiles Lower 50 percentiles

3 Day CAR -0.0027 -0.0028

SD 0.0018 0.0023

df 226

t-stat 1.9705

p-value 0.9875

significance of the 1, 5, and 10% levels respectively and are based on standard

two-sided t-tests.

percentiles of the percentage of shares subjected to a lock-up. Showing t-critical

two-tail value and p-critical two-tail values where ***, **, and * denote statistical

Panel A: CAAR split between upper and lower percentile of 

percentage of shares subjected to a lock-up

Note:  Panel A shows the CAAR over various event windows split between

upper 50 and lower 50 percentiles of the percentage of shares subjected to a

lock-up. Panel B reports the two-sample independent t-test assuming unequal

variance for the three day CAR  partitioned by the upper 50 and lower 50

 

Panel A of Table 11 reports various event windows for the difference in percentage of 

shares subjected to a lock-up, partitioned by the upper 50 percentiles and the lower 50 

percentiles. The event windows are all negative for the upper 50 percentiles and the 

event window (-1, +10) is statistically significant at the 5% level. For the lower 

percentiles the event windows (-1,+1) and (-1,+10) where the biggest increase in the AV 

occurs are negative while the others are positive and show no evidence of being 
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significant. Panel B of Table 11 reports that the difference between the upper and lower 

percentiles is statistically insignificant.  

Now relating the results to hypothesis 4 it clearly shows that the larger the percentage of 

shares subjected to a lock-up results in a larger price decline. Even though the AV is 

quite similar between both samples the negative abnormal return is larger for the upper 

50 percentiles. Meaning that the lower the public float a firm has during the lock-up 

period the lock-up expiry will result in a larger price decline for firms after the lock-up 

expiry. 

5.5. The first and second lock-up period 

As mentioned before it is quite common in the Nordic countries to have two lock-up 

agreements for different pre-IPO shareholders. So for the final hypothesis, that the 

expiry of the second lock-up period results in a larger price decline compared to the first 

lock-up period two subsamples will be used. The 56 firms that had two lock-up periods 

for separate pre-IPO shareholders will be split into two samples, one sample for the first 

lock-up period and another sample for the second lock-up period. The first lock-up 

period is usually for pre-IPO shareholders such VCs, PEs, institutional investors or 

other large shareholders whom have a larger fraction of the firm’s shares subjected to a 

lock-up. While the second lock-up period in all of the 56 cases the management is 

subjected to a lock-up. In addition, the second lock-up period is longer to reduce any 

asymmetric information between outside investors and the management. 

Table 12 shows that the shareholders in the first lock-up period have a positive CAAR 

throughout the event window. The AAR is negative from -3 to 0, the days leading up to 

the lock-up expiry but there does not seem that the lock-up expiry had much of an effect 

on the abnormal return for the first lock-up period. Meanwhile, the second lock-up 

period becomes negative at day 1 and ends in day 10 with a negative CAAR of 0.96%. 

These findings indicate that the lock-up expiry had a bigger impact on the second lock-

up period, even though the fraction subjected to a lock-up for the second lock-up is 

much smaller compared to the first lock-up period.  
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Table 12 

AAR, CAAR and AV for the first and second lock-up periods

Lock-up period nr.1 (N=56) Lock-up period nr. 2 (N=56)

Days AAR CAAR AV AAR CAAR AV

-10 0.0006 0.0006 56.94% 0.0035 0.0035 15.64%

-9 0.0017 0.0024 -4.26% -0.0001 0.0034 14.34%

-8 -0.0010 0.0013 -13.55% 0.0008 0.0042 9.14%

-7 0.0023 0.0036 -2.88% -0.0026 0.0016 -25.15%

-6 0.0062 * 0.0099 -10.88% 0.0012 0.0028 57.31%

-5 -0.0009 0.0090 61.19% -0.0010 0.0018 -24.35% *

-4 0.0038 0.0128 1.83% -0.0003 0.0015 67.89%

-3 -0.0021 0.0107 -9.53% 0.0022 0.0037 -36.44% ***

-2 -0.0057 ** 0.0050 -13.26% 0.0032 0.0069 4.86%

-1 -0.0012 0.0038 -14.84% -0.0049 0.0020 38.64%

0 -0.0031 0.0007 129.71% 0.0000 0.0020 55.80%

1 0.0038 0.0045 65.45% * -0.0033 -0.0013 190.59% *

2 0.0021 0.0066 39.20% * 0.0009 -0.0004 128.59% *

3 -0.0021 0.0045 109.39% -0.0085 ** -0.0089 120.10%

4 0.0044 0.0089 198.87% 0.0015 -0.0074 74.84% **

5 -0.0016 0.0073 15.27% -0.0024 -0.0097 58.29% **

6 -0.0006 0.0067 14.48% 0.0023 -0.0074 32.96% *

7 0.0039 0.0106 37.01% -0.0015 -0.0089 26.96%

8 -0.0026 0.0081 85.93% ** 0.0049 -0.0041 62.94%

9 -0.0008 0.0073 15.07% -0.0028 -0.0068 49.78%

10 -0.0023 0.0050 266.32% * -0.0027 -0.0096 36.52%

Note:  This table shows the average abnormal return, cumulative average abnormal return and

abnormal volume for 56 firms who had two lock-up agreements for seperate types of pre-IPO

shareholders.***, **, and * denote statistical significance at the 1, 5, and 10% levels, respectively

and are based on standard two-sided t-tests.  

Table 12 shows that the lock-up expiry had a greater impact on the abnormal volume 

compared to the abnormal return, showing as there is a significant increase in the AV 

for both lock-up periods. The second lock-up period shows more evidence of being 

statistically significant compared to first lock-up period. The first lock-up period shows 

a significant increase in the AV for days 1 and 2. For the second lock-up period there is 

a significant increase for the same days only with much larger increase in the AV 

compared to the first lock-up period. The findings in Table 12 show that the lock-up 

expiry has more of an effect on the second lock-up period, where the management is 

subjected to a lock-up, compared to the first lock-up period. 
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Figure 10. Cumulative abnormal return between the first and second lock-up periods of 56 IPOs. The 

vertical axis shows the CAAR and the horizontal axis displays the time line relative to the lock-up expiry. 
 

As Figure 10 shows that the CAAR for the first lock-up period is positive throughout 

the event window it comes close to being zero on the day of the lock-up expiry, day 0, 

but starts increasing afterwards. Meanwhile the second lock-up period becomes 

negative at day 1 and stays negative until the end of the event window. Figure 11 AV 

for both lock-up periods starts to increase at the lock-up expiry. Even though the 

fraction subjected to a lock-up is so much higher for the first lock-up period the 

abnormal volume is still similar between both lock-up periods, and for some days the 

AV is larger for second lock-up period compared to the first one.  

 
Figure 11. Abnormal volume trading surrounding the lock-up expiry between the first and second lock-up 

period of 56 IPOs. The vertical axis shows the abnormal volume increases and the horizontal axis 

displays the time line relative to the lock-up expiry, over a 21-day event window. 
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Table 13 

Panel A: First and second lock-up period

of shares subjected to lock-up

Event

Windows Period nr.1 Period nr. 2

(-1,+1) -0.0005 -0.0082

(-2,+2) -0.0041 -0.0041

(-10,+10) 0.0050 -0.0096

(-10,+1) 0.0117 -0.0059

(-1,+10) -0.0001 -0.0165

Panel B: Two-Sample t-test Assuming Unequal Variances

Period nr.1 Period nr.2

3 Day CAR 0.0202 -0.0028

SD 0.0018 0.0023

df 226

t-stat 1.9705

p-value 0.9875

between the first and second lock-up period of  56 IPOs. Panel B reports 

are based on standard two-sided t-tests

Note:  Panel A shows the CAAR over various event windows split 

the two-sample indepent t-test assuming unequal variance for the three 

day CAR between the first and second lock-up period. Showing t-critical

two-tail value and p -critical two-tail value. ***, **, and * denote 

statistical significance at the 1, 5, and 10% levels, respectively, and 

Panel A in Table 13 reports the results over various event windows for the two lock-up 

period when firms have two lock-up agreements for separate types of pre-IPO 

shareholders. For the second lock-up period all of the event windows are negative while 

the CAARs for the first lock-up period are positive at (-10,+10) with 0.50% and (-

10,+1) with 1.17%. Both lock-up periods show no evidence of being statistically 

significant over the various event windows. The findings do show support for 

hypothesis 5, that the lock-up expiry of the second lock-up period results in a larger 

price drop compared to the first lock-up period. That the lock-up period the 

management is under has more of a negative effect on the share price compared the first 

lock-up period which has a larger percentage of shares subjected to a lock-up period. 

Panel B in table 13 shows that for both the periods they were not statistically significant 

using the independent two-sample t-test, thereby not offering any further support for 

hypothesis 5. 
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5.6. Regression results 

A multiple regression is employed to better explain the independent variable. In this 

regression the 3-day CAR is the dependent variable and the independent variables used 

are as defined in part 4 of the thesis. 

Table 14 

Regression results, CAR (-1,+1)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept -0.002 -0.002 -0.005 -0.003 -0.005 0.005 -0.002 -0.004 -0.005 -0.032 -0.027 -0.034

(0.549) (0.474) (0.157) (0.383) (0.148) (0.344) (0.557) (0.689) (0.382) (0.451)   (0.538)   (0.462)   

VC -0.003 -0.003 -0.003

(0.659) (0.657)   (0.684)   

Iceland -0.020 -0.015

(0.288) (0.432)   

Finland -0.160 0.019     

(0.094) (0.059)   

Denmark -0.003 0.001     

(0.986) (0.916)   

Norway 0.011 0.016     

(0.140) (0.065)   

Sweden -0.012

(0.540) 

RunUp -0.007 0.007     0.008     

(0.190) (0.243)   (0.171)   

Ratio_V 0.002 0.002     0.003     

(0.689) (0.708)   (0.581)   

Perlock 0.000 0.001     0.001     

(0.649) (0.440)   (0.367)   

Size 0.001 0.001 -0.001

(0.451)   (0.625)   (0.627)   

-0.004 0.001 0.008 -0.004 0.005 0.012 0.003 -0.004 -0.003 -0.002 -0.011 0.005

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (-1,+1) day CAR 

against dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark Norway 

and Sweden are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, respectively,

otherwise the variable is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up expiry. Ratio_V 

is the abnormal volume over the respective event window for the dependent CAR variable, as stated in equation 14. Perlock is the

shares subjected to a lock-up period and Size is the natural logarithm of the offering price multiplied by the  shares offered during the 

IPO.

Examining the full sample results in table 14 where each variable is individually 

regressed to see the individual effect of all of the independent variables. The 

coefficients for Norway, abnormal volume, percentage of shares subjected to a lock-up 

and firm size are all positive and the rest of the variables are all negative, individually. 

Overall the coefficients do not show any evidence of being significant. In addition, 

other regressions were run using different event windows for the dependent variable 

(See Appendix A). The event windows used for the CAR are (-1, +1), (-10, +10), (-10, 

+1), (-1, +10) and (0, +5) and none of them showed any signs of being statistically 

significant. Bradley et al. (2001) said that pooling VC and non-VC backed samples is 
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inadvisable because of the difference between the two samples, and also because above 

analysis from the event study suggests somewhat of a difference in the CARs and 

abnormal volume between the samples. Thus, the two groups are examined separately 

in Table 15. 

 

Table 15 

Regression split by between VC and Non-VC over various event windows

CAR (-1,+1) (-2,+2) (-10,+10) (-10,+1) (-1,+10) (0,+5)

VC Non-VC VC Non-VC VC Non-VC VC Non-VC VC Non-VC VC Non-VC

Intercept -0.163 -0.001 -0.048 0.047 -0.760 -0.107 -0.618 -0.006 -0.299 -0.099 0.119 -0.023

(0.153) (0.979)  (0.736) (0.411)  (0.098)   (0.352)  (0.140) (0.942)  (0.238) (0.266)  (0.491)  (0.689)  

RunUp -0.011 0.012 -0.026 0.011 -0.076 -0.02 -0.043 -0.012 -0.034 0.003 -0.026 0.001

(0.446) (0.076)  (0.180) (0.150)  (0.204)   (0.206)  (0.453) (0.327)  (0.305) (0.788)  (0.246)  (0.945)  

Ratio_V 0.013 0.001 0.018 0.007 0.048 0.024 0.117 0.01 0.009 0.009 -0.004 -0.001

(0.412) (0.861)  (0.411) (0.267)  (0.468)   (0.175)  (0.138) (0.427)  (0.751) (0.436)  (0.878)  (0.821)  

Perlock 0.001 0.000 -0.001 0.000 -0.001 0.000 0.000 0.000 -0.001 0.000 -0.001 0.000

(0.894) (0.319)  (0.082) (0.298)  (0.520)   (0.327)  (0.905) (0.544)  (0.157) (0.220)  (0.009)  (0.506)  

Size 0.007 0.000 0.003 -0.003 0.036 0.003    0.026  -0.001 0.016  0.003 -0.002 0.001

(0.167) (0.914)  (0.596) (0.278)  (0.081)   (0.518)  (0.176) (0.980)  (0.148) (0.412)  (0.763)  (0.775)  

-0.028 0.000 0.063 0.005 0.035 0.0054 0.007 -0.011 0.057 -0.008 0.116 -0.021

# Obs. 51 166 51 166 51 166 51 166 51 166 51 166

The p -value are in the paranthesis and the bolded ones show a significance level of 10% or lower

Adj. 

Table 15 reports regression results from using the same event windows mentioned 

before to see if the variables can shed some light on the CAR and they do show that VC 

backed firms and non-VC firms show some statistically significant differences. Using 

the two shortest event window for the CAR (-1. +1) and (-2, +2) demonstrate that the 

price performance since the IPO works as a significant predictor of the CAR at the 10% 

level for Non-VC backed firms.  

For the CAR over the event window (-10, +10) shows that the size of the firm is 

significant and positive at the 10% level for VC backed firms, this can be interpreted 

that a smaller decline in value occurs for larger after controlling for the other variables, 

similar to what Bradley et al. (2001) report of. 

The CAR over the event window (0,+5) the shares subjected to a lock-up is negative 

and significant at the 1% level, which is consistent with Brav and Gompers (2000), 

Bradley et al. (2001) Field & Hanka (2001). These results indicate that firms that have a 

greater percentage of shares subjected to a lock-up suffer a larger decline in firm value 

over for the first 6 days of the lock-up release which further supports hypothesis 4, in 

addition the results show support for the downward sloping demand curve. 
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5.7. Robustness check 

In this section the analysis from the event study relating to the abnormal return is 

repeated to provide a robustness check for the results. Bradley et al. (2001) recommend 

that for a more accurate estimate from the market model to use a longer estimation for 

expected return. Thus, the estimation period will be extended up to 70 trading days 

compared to 55 trading days to see what impact that has on the results. The estimation 

period does represent a trade-off in that sense if a longer estimation period are used for a 

more accurate estimate but is limited by the agreements that have a shorter lock-up 

period. Thereby, using a longer period and still excluding the post-IPO stabilization 

period the sample size will be reduced from 230 to 225 lock-up agreements.  

Using 70 trading days for the estimation period all of the results for the abnormal return 

becomes more negative and the ones that had a positive CAAR over an event window 

becomes lower. Overall, using a 70 trading day estimation period for the event study 

further supports the five hypotheses (See Appendix C). Little to none changes occur 

with the overall results when it comes to the significance of the abnormal returns with 

the exception of some day for the AARs leading up to the lock-up expiry and for the t-

stat matrix for the countries. Where using a 70 day estimation period there was a 

significant difference between Sweden and Norway at the 10% level, which further 

supports hypothesis 2.  For the full sample the 21-day CAAR goes from a negative 

0.73% to a negative CAAR of 1.00% and for the country subsamples the CAARs 

becomes more negative or lower compared to using a estimation period 55 trading days. 

The biggest change relating to the abnormal return is for PE backed firms going from a 

negative 0.14% to a negative CAAR of 1.76% especially that VC backed and Non-VC 

& PE backed firms changed so little from when using the 55 trading day estimation 

period. But VC backed firms still had the largest negative abnormal return compared to 

the other two subsamples, thereby the findings still support hypothesis 3. When 

comparing the abnormal return split up by the percentage of shares subjected to a lock-

up the upper 50 percentiles went from a negative CAAR of 1.93% to a negative CAAR 

of 2.51%. Meanwhile the lower 50 percentiles did not show much of a change. Finally, 

for the first lock-up period the CAAR is 0.83% at day 10 compared to 0.50% percent 

using the 55 day estimation period. While the second lock-up period is negative with a 

CAAR of 1.01% compared to a 0.959%. In short using the longer estimation period 

further supported all of the five hypotheses mentioned before. 
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6. Discussion 

This study examines the stock price behavior after the expiration of lock-up agreements 

that prevents pre-IPO shareholders from selling their shares after an IPO. 230 lock-up 

agreements of 174 IPOs floated in the Nordic market are examined. Using an event 

study the findings for the full sample show some trend of a negative abnormal return 

after the lock-up expiry, but the negative abnormal return does not show much of any 

evidence of being significant. While for the abnormal volume shows a significant 

increase after the lock-up expiry. 

The results are much more different from the ones conducted in the US. Ofek and 

Richardson (2000), Field & Hanka (2000), Bradley et al. (2001) and Garfinkle et al. 

(2002) show a significant negative abnormal return of 1.5% to 3.5% and volume 

increase of 40%. Compared to the findings of this study where there is a negative 

abnormal of less than 1% and the abnormal volume ranging from 38.63% to 182.72%. 

But the findings for the Nordic countries are quite similar to various studies conducted 

in European countries when it comes to an insignificant negative abnormal return such 

as the UK (Espenlaub et al., 2001), France and Germany (Goergen et al., 2006), Italy 

(Boreiko & Lombardo, 2013) and in India (Mahajan & Singh, 2011).  

Taking into consideration the difference of lock-up agreements, i.e. in the US studies 

where the standard lock-up agreement is most commonly 180 days (Ofek & Richardson, 

2000). While in the European countries where no significant negative abnormal return 

was found the lock-up agreements much more complex and diverse. As they tend to be 

longer, having separate lock-up agreements for different types of investors could be a 

possible explanation for the difference of the abnormal return between studies. The 

abnormal return for the full sample does not show much of a support that market 

participants act irrationally or evidence against the efficient market hypothesis in the 

semi-strong sense, as a matter of fact the Nordic markets are rather efficient in being 

able to handle that much of an increase in volume and experiencing so little impact on 

the abnormal return.  

When looking at the abnormal return at the country level there clearly is a difference 

between the countries both for abnormal volume and the abnormal return. Iceland has a 

negative CAAR for almost the entire event window and the abnormal volume after the 
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lock-up expiry does not show any indication of being directly affected because of 

release of the shares. In addition, over the sample period from 2010 to June 2016 

Iceland has been under capital controls and the investment options for investors have 

been limited so that may be an explanation for the price drop in Iceland. Also the 

sample for Iceland proved to be too small so no clear statistical analysis can be gained 

from a sample of that size, but it can be used to give some indication of what the effect 

the lock-up expiry had on Iceland. Denmark also had a low sample for the country level 

so the impact on the outliers was fairly great as mentioned before the CAAR ended 

positive and was mainly due to one company that was driving the average abnormal 

return upwards. Finland shows a similar trend to Iceland when it comes to the abnormal 

return and a high increase in the abnormal volume after the lock-up expiry. 

For Sweden and Norway there is an increase in the AV though it differs between the 

two countries and the abnormal return is mostly positive throughout the event window. 

Two possible explanations could be for that. First both the countries are highly efficient 

being capable of experiencing that high amount of volume increase and still not 

resulting in a negative abnormal volume which means that the public information 

related to the lock-up agreement is already priced in the stock. Another explanation 

could be early lock-up releases for the countries. For example, Norway does not show 

much of a price or volume change after the lock-up expiry compared to the other 

countries. A possible explanation could be related to early lock-up releases on behalf of 

underwriters. That does not necessarily mean that using early lock-up release eliminates 

the abnormal return, rather that the event date is just moved to an earlier date where the 

early release is no longer a public knowledge. 

When it comes to firm backing the largest price drop occurs for VC backed firms with a 

negative abnormal return of approximately 3%, more than three times bigger than the 

abnormal return for the full sample. These findings are in line with what Bradley et al. 

(2001) and Field & Hanka (2000) report of. As the robustness check showed PE backed 

firms also had a large price drop after the lock-up expiry but the negative abnormal was 

still larger for VC backed firms, though not showing any evidence of being statistically 

significant. The strange thing regarding the VC backed firms is that even though they 

had the largest price decline the abnormal volume had more often a larger increase 

when it comes to PE backed firms and Non-VC & PE backed firms. This further shows 

that the abnormal volume does not provide a good enough explanation for the negative 
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abnormal return surrounding the lock-up expiry. With the exception of day 7 to day 10 

the abnormal volume increases for VC backed firms are larger compared to the other 

two subsamples. So taking this into consideration the increase in volume trades does not 

offer a good enough explanation for the price drop as Field & Hanka (2000), Bradley et 

al (2001) and Boreiko & Lombardo (2013) report of. Additionally, these findings show 

contradicting results compared to Bradley et al. (2001) and Brav & Gompers (2000) that 

VC funds sell much more aggressively after the expiry of the lock-up period than any 

other pre-IPO shareholder.  

By partitioning the sample between the upper 50 percentiles and the lower 50 

percentiles of the percentage of firm’s shares subjected to a lock-up, the findings show 

that the upper 50 percentiles results in a negative abnormal return while the lower 50 

percentiles show a positive abnormal return after the lock-up expiry. These results are 

consistent to the findings of Brav & Gompers (2000) and Nowak (2004) that the lower 

the public float the firm has the larger the negative abnormal return is. These findings 

are somewhat related to the hypothesis of the downward sloping demand curve that the 

larger the fraction of shares released at the lock-up results in a larger negative abnormal 

return. 

Results for the two different kinds of pre-IPO shareholders lock-up periods show some 

interesting results. The first lock-up period has a much larger percentage of shares 

subjected to a lock-up, while the second lock-up period is only for the management and 

is much smaller percentage of shares subjected to a lock-up and is much longer. The 

first lock-up period shows no signs of being negative while the second lock-up period 

does. This is contrary to Hakim et al. (2012) findings that longer lock-up periods result 

in a lesser price decline. In addition compared to how larger the percentage of shares 

subjected to a lock-up are for the first lock-up period then the second lock-up period 

shows this is also contrary to the downward sloping demand curve, especially taking 

into consideration how the abnormal volume for both periods correlate almost perfectly. 

This could possibly be explained by the information effect hypothesis proposed by Field 

& Hanka (2001), where the Nordic countries are obliged to inform their respective 

financial authority as soon as possible of any insider trades. When the respective 

financial authority knows of the insider trades, where the insides are the management in 

this case, it becomes public knowledge. That may have resulted in an information effect 
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where the management decides to sell their shares revealing valuable information about 

the quality of the firm by conveying bad news regarding the firm’s future prospects. 

The findings from the regression did not show much of a support to the hypothesis. The 

independent variables did not help in explaining the CAR over various event windows. 

Overall the regression results show little evidence in support for the hypothesis. Only 

event window (0,+5) partitioned by VC and Non-VC backed firms showed that the 

bigger the percentage of shares subjected to a lock-up period suffer a larger decline in 

firm value over the first 6 days of the lock-up expiry, these findings further support 

hypothesis 4. But, for any other event window the coefficient for percentage of shares 

subjected to a lock-up show no evidence of being significant. In addition, when splitting 

up sample into two groups the variables seems to be highly sensitive to what event 

window is being used. 

6.1. Conclusion 

This study, to the researcher’s best knowledge, is the first to explore the price pattern 

and volume pattern of stocks surrounding the lock-up expiry and how the price behavior 

differs between different types of investor for the Nordic countries. As such, this study 

contributes toward the existing literature on IPO researches emphasizing on lock-up 

agreements. 

The date of the lock-up expiry is known at the time of the IPO and for days surrounding 

the lock-up expiry the abnormal return shows a lack of evidence of being significant and 

little support of contradicting the efficient market hypothesis in the semi-strong sense. 

To answer the research question, “How do markets in the Nordic countries react after 

the lock-up period ends?” The main findings suggests that there exists a negative 

abnormal return after the lock-up expiry and it differs between countries, where most of 

the negative abnormal return comes from firms backed by VC funds and for firms that 

have a lower public float which relates to the float effect. In addition the results show 

some evidence supporting the information effect hypothesis when comparing two 

separate lock-up agreements of the same firm for different types of pre-IPO 

shareholders. Even though there is a lack of statistical significance, some of the findings 

do show that the abnormal returns are considerable and can possibly be economically 

significant, especially when the significant increase of the abnormal volume is taken 

into consideration. But, overall the findings show that the Nordic markets are efficient. 
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This study isn’t without its limitations. The first possible limitation, with regards to 

early lock-up releases in prospectuses it is often stated that underwriters have the 

authority in cooperation with the management that lock-up agreements can be released 

prior to the date of the lock-up expiry. Field and Hanka (2001) reported that was the 

case for their sample though it was rare. An early lock-up release would mean that the 

shares subjected to the lock-up would have been released on the market and the 

abnormal return would most likely be less negative on the event date. 

Potential limitation could be for example Iceland which has been under capital control 

since the financial crises, what effect that could have had on the abnormal return 

whereas institutional investors such pension funds have had fairly little investment 

opportunities over the years and have had to invest to get the desired return. What that 

effect has had on Iceland is hard to predict. Another shortcoming is how small the 

sample for Denmark and Iceland were and using the average abnormal return depends 

greatly on how big of a sample you have so any outliers are averaged over a big enough 

sample so one firm cannot have that much of an effect of the rest of the sample. 

To determine better what effect the lock-up agreements have on the Nordic stock 

markets it might be beneficial for future research to focus on the information effect that 

occurs by insider trading. That would be comparing lock-up agreements where insiders 

notified to their respective financial authority and it became public knowledge, to those 

that were not to see if there was worse than expected insider sales. Like previous 

analysis showed that when firms have two separate lock-up periods, one for large 

investors and another for the management which usually have a lower share subjected to 

the lock-up, the management had a more negative CAR compared to the larger 

investors. Building on the works of Field & Hanka (2001) and only looking into insider 

trades by the management to see what effect that had on the abnormal return would be 

interesting to explore.  

The findings in this study do raise some issues for policy makers. Even though the date 

of the lock-up expiry is public knowledge, and letting firms inform shareholders more 

about the lock-up expiry could help in having the effect the lock-up has priced earlier in 

the share price. At least this way it can be assumed with more certainty that all investors 

have the same information. At minimum firms should disclose in advance if the lock-up 

were to be released earlier than originally scheduled so all investors would have an 

equal footing when it comes to anticipating a surplus of shares from one firm hitting the 
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market. Or making it a requirement for insiders to disclose their intentions in advance 

what they plan to do after the lock-up expiry, or having insiders disclose their trades 

before they trade occurs instead of after the trade has taken place. Such disclosure does 

not necessarily eliminate the losses shareholders suffer at the lock-up expiry, but the 

information would be public and would give investors the chance to price that 

information in the share before the lock-up expiry so the possibility exists.  In addition, 

as the results show that the bigger the percentage of shares subjected to a lock-up results 

in a bigger price drop, one way to counteract that is for the underwriter releasing the 

shares in steps instead of releasing them all at one so they won’t overflow the market 

and resulting in a large price drop.  
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Appendices 

Appendix A 

Testing the underlying assumptions of the regression 

Table A1 

Correlations 

  

CAAR 

(-1,+1) VC Run_Up 

Ratio_V 

(-1,+1) Perlock Size 

Pearson 

Correlation 

CAAR 

(-1,+1) 
1.000 .006 .145 -.011 .046 .032 

VC .006 1.000 -.053 -.053 .308 -.202 

Run_Up .145 -.053 1.000 -.031 -.106 .258 

Ratio_V 

(-1,+1) 
-.011 -.053 -.031 1.000 -.072 .026 

Perlock .046 .308 -.106 -.072 1.000 -.279 

Size .032 -.202 .258 .026 -.279 1.000 

Sig. (1-

tailed) 

CAAR 

(-1,+1)  
.467 .016 .438 .249 .320 

VC .467 
 

.219 .222 .000 .001 

Run_Up .016 .219 
 

.326 .059 .000 

Ratio_V 

(-1,+1) 
.438 .222 .326 

 
.147 .354 

Perlock .249 .000 .059 .147 
 

.000 

Size .320 .001 .000 .354 .000 
 

N CAAR 

(-1,+1) 
221 221 221 218 221 216 

VC 221 221 221 218 221 216 

Run_Up 221 221 221 218 221 216 

Ratio_V 

(-1,+1) 
218 218 218 218 218 215 

Perlock 221 221 221 218 221 216 

Size 216 216 216 215 216 216 
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Table A2 

Collinearity diagnositics 

Tolerance VIF

.881 1.135

.944 1.059

.989 1.011

.873 1.145

.872 1.146

 

Figure A1. 
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Figure A2 

 

 

Table A3 

 Residual Statistics 

 
Minimum Maximum Mean 

Std. 

Deviation 
N 

Predicted 

Value 
-.024 .013 -.002 .007 221 

Std. 

Predicted 

Value 

-3.174 2.191 .028 .946 221 

Standard 

Error of 

Predicted 

Value 

.004 .013 .007 .002 221 

Adjusted 

Predicted 

Value 

-.029 .014 -.002 .007 221 

Residual -.241 .187 .000 .043 221 

Std. 

Residual 
-5.487 4.258 .009 .986 221 

Stud. 

Residual 
-5.547 4.360 .008 1.002 221 

Deleted 

Residual 
-.246 .196 .000 .045 221 
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Stud. 

Deleted 

Residual 

-6.002 4.567 .007 1.025 221 

Mahal. 

Distance 
.526 16.966 4.858 2.937 221 

Cook's 

Distance 
.000 .154 .005 .017 221 

Centered 

Leverage 

Value 

.003 .081 .023 .014 221 
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Appendix B 

Various event windows for the regression 

Table B1  

Regression CAR (-2,+2)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept -0.003 -0.002 -0.005 -0.003 -0.005 0.003 -0.003 -0.009 -0.002 0.022 0.027 0.028

(0.504) (0.557) (0.246) (0.435) (0.209) (0.181) (0.450) (0.220) (0.746) (0.647)   (0.624)   (0.628)   

VC -0.001 0.000 0.000

(0.938) (0.963)   (0.998)   

Iceland -0.030 -0.025

(0.196) (0.317)   

Finland 0.140 0.016     

(0.234) (0.212)   

Denmark 0.000 0.006     

(0.987) (0.725)   

Norway 0.12 0.016     

(0.217) (0.126)   

Sweden -0.01

(0.181) 

RunUp 0.001 0.002     0.004     

(0.895) (0.775)   (0.576)   

Ratio_V 0.008 0.008     0.008     

(0.220) (0.220)   (0.192)   

Perlock -0.001 0.001     0.000

(0.885) (0.850)   (0.878)   

Size -0.001 -0.002 -0.002

(0.602)   (0.510)   (0.467)   

-0.004 0.003 0.002 -0.004 0.002 0.004 -0.004 0.002 -0.004 -0.003 -0.014 -0.009

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (-2,+2) day CAR 

against dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark Norway 

and Sweden are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, respectively,

otherwise the variable is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up expiry. Ratio_V 

is the abnormal volume over the respective event window for the dependent CAR variable, as stated in equation 14. Perlock is the

shares subjected to a lock-up period and Size is the natural logarithm of the offering price multiplied by the  shares offered during the 

IPO.
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Table B2  

Regression (-10,+10)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept -0.001 -0.006 -0.001 -0.012 -0.010 -0.012 -0.011 -0.030 -0.001 -0.186 -0.232 -0.151

(0.922) (0.485) (0.880) (0.198) (0.304) (0.422) (0.233) (0.108) (0.961) (0.107)   (0.073)   (0.276)   

VC -0.03 -0.023 -0.021

(0.163) (0.324)   (0.375)   

Iceland -0.057 -0.059

(0.305) (0.308)   

Finland -0.056 -0.048

(0.045) (0.112)   

Denmark 0.062 0.030

(0.870) (0.456)   

Norway 0.013 -0.005

(0.577) (0.859)   

Sweden 0.006

(0.741) 

RunUp -0.025 -0.033 -0.027

(0.129) (0.061)   (0.132)   

Ratio_V 0.027 0.026     0.250     

(0.174) (0.192)   (0.210)   

Perlock 0.000 0.001 0.001

(0.602) (0.902)   (0.857)   

Size 0.009 0.010     0.006     

(0.121)   (0.101)   (0.322)   

0.004 0.000 0.013 0.008 -0.003 -0.004 0.006 0.004 -0.003 0.006 0.017 0.018

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (-10,+10) day 

CAR against dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark 

Norway and Sweden are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, 

respectively, otherwise the variable is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up 

expiry. Ratio_V is the abnormal volume over the respective event window for the dependent CAR variable, as stated in equation 14. 

Perlock is the shares subjected to a lock-up period and Size is the natural logarithm of the offering price multiplied by the  shares 

offered during the IPO.
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Table B3  

Regression (-10, +1)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept 0.006 0.001 0.004 -0.002 -0.004 -0.003 -0.002 -0.019 0.002 -0.089 -0.107 -0.064

(0.468) (0.890) (0.576) (0.829) (0.607) (0.821) (0.773) (0.187) (0.871) (0.360)   (0.326)   (0.587)   

VC -0.028 -0.025 -0.023

(0.115) (0.206)   (0.249)   

Iceland -0.051 -0.054

(0.275) (0.277)   

Finland -0.042 -0.031

(0.078) (0.219)   

Denmark 0.210 0.003

(0.486) (0.920)   

Norway 0.022 0.100

(0.263) (0.659)   

Sweden 0.004

(0.796) 

RunUp -0.016 -0.019 -0.013

(0.260) (0.212)   (0.402)   

Ratio_V 0.026 0.022 0.021     

(0.126) (0.193)   (0.229)   

Perlock 0.000 0.001 0.000

(0.825) (0.753)   (0.917)   

Size 0.004 0.004     0.003     

(0.360)   (0.391)   (0.637)   

0.007 0.001 0.009 -0.002 0.001 -0.004 0.001 0.006 -0.004 -0.001 0.004 0.001

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (-10,+1) day CAR 

against dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark Norway 

and Sweden are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, respectively,

otherwise the variable is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up expiry. Ratio_V 

is the abnormal volume over the respective event window for the dependent CAR variable, as stated in equation 14. Perlock is the

shares subjected to a lock-up period and Size is the natural logarithm of the offering price multiplied by the  shares offered during the 

IPO.

 

 

. 
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Table B4  

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept -0.009 -0.01 -0.01 -0.013 -0.011 -0.004 -0.01 -0.018 -0.008 -0.129 -0.15 -0.118

(0.173) (0.114) (0.102) (0.036) (0.106) (0.656) (0.087) (0.107) (0.471) (0.091)   (0.101)   (0.206)   

VC -0.004 0.000 0.001

(0.768) (0.993)   (0.960)   

Iceland -0.026 -0.021

(0.486) (0.586)   

Finland 0.001 0.008

(0.948) (0.673)   

Denmark 0.041 0.029

(0.091) (0.292)   

Norway 0.003 0.003

(0.870) (0.870)   

Sweden -0.01

(0.423) 

RunUp -0.002 -0.007 (0.005)   

(0.851) (0.561)   (0.665)   

Ratio_V 0.009 0.009     0.006     

(0.405) (0.440)   (0.529)   

Perlock 0.001 0.001 0.000

(0.785) (0.897)   (0.975)   

Size 0.006 0.006     0.005     

(0.119)   (0.119)   (0.274)   

-0.004 -0.002 -0.004 0.001 -0.004 -0.002 -0.004 -0.001 -0.004 0.006 -0.008 -0.019

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Regression CAR (-1,+10)

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (-1,+10) day CAR 

against dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark Norway 

and Sweden are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, respectively,

otherwise the variable is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up expiry. Ratio_V 

is the abnormal volume over the respective event window for the dependent CAR variable, as stated in equation 14. Perlock is the

shares subjected to a lock-up period and Size is the natural logarithm of the offering price multiplied by the  shares offered during the 

IPO.
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Table B5  

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

Intercept -0.004 -0.003 -0.005 -0.004 -0.003 -0.003 -0.004 -0.002 0.002 -0.006 -0.008 -0.023

(0.347)  (486.000)  (0.213)  (0.394)  (0.557)  (0.655)  (0.285)  (0.728)  (0.809)  (0.908)    (0.883)    (0.715)    

VC 0.003 0.007 0.004

(0.714)  (0.509)    (0.694)    

Iceland -0.025 -0.026

(0.306)      (0.330)    

Finland 0.016 0.150

(0.209)  (0.260)    

Denmark 0.001 -0.001

(0.973)  (0.937)    

Norway -0.005 -0.007

(0.638)  (0.516)    

Sweden -0.001

(0.901)  

RunUp -0.007 -0.008 -0.010

(0.330)  (0.304)    (0.218)    

Ratio_V -0.001 -0.001 -0.002

(0.850)  (0.858)    (0.735)    

Perlock 0.000 0.000 0.000

(0.385)  (0.304)    (0.313)    

Size 0.000 0.000 0.001     

(0.961)    (0.854)    (0.664)    

-0.004 0.000 0.003 -0.004 -0.003 -0.004 0.000 -0.004 -0.001 -0.004 -0.017 -0.018

# Observations 221 221 221 221 221 221 221 218 221 220 215 215

Regression CAR (0,+5)

Adjusted 

This table provides the results from the regression for the full sample and within the parentheses are the p-values, of (0,+5) day CAR against 

dummy variable VC, where 0 if not venture backed and 1 otherwise. The dummy variables Iceland, Finland, Denmark Norway and Sweden 

are dummy variables equal to 1 if the firm is situated in Iceland, Finland, Denmark, Norway and Sweden, respectively, otherwise the variable 

is 0. RunUp is the cumulative return from the date of the IPO until 10 days prior to the lock-up expiry. Ratio_V is the abnormal volume over 

the respective event window for the dependent CAR variable, as stated in equation 14. Perlock is the shares subjected to a lock-up period and 

Size is the natural logarithm of the offering price multiplied by the  shares offered during the IPO.
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Appendix C 

Robustness Check for the Abnormal Return using a 70 day estimation period 

 

Table C1 

Full sample

Lock-up agreements (N = 225)

Day AAR CAAR

-10 0.0029 0.0029

-9 0.0028 0.0057 *

-8 -0.0014 0.0043

-7 0.0001 0.0044

-6 -0.0036 0.0009

-5 0.0042 * 0.0050

-4 -0.0012 0.0038

-3 -0.0026 * 0.0013

-2 -0.0005 0.0008

-1 -0.0018 -0.0011

0 -0.0013 -0.0023

1 0.0006 -0.0017

2 0.0009 -0.0007

3 -0.0018 -0.0025

4 -0.0016 -0.0041

5 0.0010 -0.0031

6 -0.0017 -0.0048

7 0.0014 -0.0034

8 0.0012 -0.0022

9 -0.0031 -0.0052

10 -0.0048 ** -0.0100

***, **, and * denote statistical significance at the 1, 

5, and 10% levels, respectively, and are based on 

 standard two-sided t-tests.  
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Table C2  

Event

Windows CAAR (N=225)

(-1,+1) -0.0025

(-2,+2) -0.0020

(-10,+10) -0.0100

(-10,+1) 0.0006

(-1,+10) -0.0108 *

***, **, and * denote statistical significance at the 1, 5, 

 and 10% levels, respectively, and are based on 

Various event windows for the full sample

 
 

Figure C1 

CAAR for the full sample 

 
Note: Cumulative average abnormal return surrounding the lock-up expiry, using a 70 day estimation  

period. This figure shows the development of the CAAR over the event window for 225 lock-up 

agreements. The vertical axis shows the CAAR and the horizontal axis displays the time line relative to  

the lock-up expiry. 
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Table C3 

Iceland (N=5) Finland (N=26) Denmark (N=15) Norway (N=42) Sweden (N=137)

Day AAR CAAR AAR CAAR AAR CAAR AAR CAAR AAR CAAR

-10 0.0004 0.0004 0.0002 0.0002 0.0126 ** 0.0126 ** 0.0029 0.0029 0.0024 0.0024

-9 0.0002 0.0005 -0.0014 -0.0011 0.0056 0.0183 ** 0.0024 0.0053 0.0035 0.0059 *

-8 -0.0105 -0.0099 0.0005 -0.0006 -0.0052 0.0131 ** 0.0009 0.0062 ###### 0.0042

-7 -0.0016 -0.0115 -0.0034 -0.0040 -0.0024 0.0107 -0.0012 0.0050 0.0016 0.0058

-6 0.0015 -0.0100 -0.0447 -0.0487 0.0067 0.0174 -0.0020 0.0030 0.0024 0.0082

-5 -0.0045 -0.0145 0.0029 -0.0457 0.0013 0.0187 * 0.0028 0.0058 0.0055 * 0.0136 **

-4 -0.0065 -0.0211 * -0.0042 -0.0499 0.0026 0.0213 0.0013 0.0071 ###### 0.0120 *

-3 -0.0086 -0.0296 *** -0.0038 -0.0537 -0.0057 0.0156 0.0010 0.0082 ###### 0.0092

-2 -0.0063 * -0.0359 *** -0.0006 -0.0543 0.0047 * 0.0203 0.0008 0.0089 ###### 0.0079

-1 -0.0024 * -0.0383 *** 0.0016 -0.0528 0.0027 0.0230 0.0027 0.0116 ###### 0.0036

0 -0.0015 -0.0398 *** 0.0007 -0.0521 -0.0007 0.0223 0.0054 0.0169 ###### * -0.0001

1 -0.0174 -0.0571 ** 0.0088 * -0.0433 -0.0019 0.0204 -0.0012 0.0157 0.0006 0.0005

2 0.0001 -0.0570 ** -0.0008 -0.0441 -0.0062 0.0142 -0.0003 0.0154 0.0025 0.0030

3 -0.0056 -0.0626 ** 0.0028 -0.0413 -0.0011 0.0130 -0.0092 * 0.0062 ###### 0.0026

4 -0.0047 -0.0673 ** -0.0033 -0.0446 0.0085 0.0215 -0.0012 0.0049 ###### 0.0002

5 -0.0002 -0.0675 ** -0.0055 -0.0501 0.0102 * 0.0317 0.0055 0.0105 ###### 0.0002

6 -0.0120 -0.0794 ** -0.0126 ** -0.0628 -0.0034 0.0283 0.0013 0.0118 0.0000 0.0001

7 0.0061 -0.0733 * -0.0016 -0.0644 0.0033 0.0316 0.0040 0.0158 0.0008 0.0010

8 -0.0076 -0.0809 ** -0.0041 -0.0686 0.0041 0.0357 * -0.0022 0.0136 0.0033 0.0043

9 0.0047 -0.0762 ** -0.0027 -0.0712 * 0.0058 0.0415 -0.0031 0.0105 ###### -0.0001

10 -0.0070 ** -0.0832 ** 0.0026 -0.0686 0.0065 0.0479 * -0.0114 ###### ###### ** -0.0054

Note: This table is for 225 lock-up agreements using a 70 day estimation period. This table shows the  AAR and CAAR split

across countries. ***,**, and * denote the statistical significance at the 1, 5, and  10% levels, respectively, and are based on

standard two-sided t-tests.

AAR, CAAR and AV split by country

 

Figure C2  

CAAR across countries using a 70 day estimation period 

 
Note: CAAR for countries using a 70 day estimation period. Vertical axis shows the CAAR and the 

horizontal axis displays the time line relative to the lock-up expiry.  
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Table C4  

Various event windows split up by country

Event Iceland Finland Denmark Norway Sweden

Windows (N=6) (N=27) (N=15) (N=43) (N=139)

(-1,+1) -0.0212 0.0110 * 0.0001 0.00678 -0.007 *

(-2,+2) -0.0274 * 0.0096 -0.0014 0.00720 -0.006

(-10,+10) -0.0832 ** -0.0686 0.0479 * -0.00084 -0.005

(-10,+1) -0.0571 ** -0.0433 0.0204 0.01569 0.001

(-1,+10) -0.0473 * -0.0143 0.0276 -0.00975 -0.013 *

***, **, and * denote statistical significance at the 1, 5, and 10% levels, 

respectively, and are based on standard two-sided t-tests.  

 

Table C5 

T-stat matrix using a 70 estimation period for countries

Iceland Finland Denmark Norway Sweden 

(N=5) (N=26) (N=15) (N=42) (N=137)

3-Day CAR -0.0212 0.0110 0.0001 0.0068 -0.0074

Finland 2.4469     

(0.0765)    *

Denmark 2.4469     2.0395      

(0.2238)    (0.2626)    

Norway 2.4469     1.9971      2.0244     

(0.0937)    * (0.6441)    (0.5098)    

Sweden 2.5706     2.0066      2.0639     1.9925     

(0.3830)    (0.0152)    ** (0.3974)    (0.0793)    *

Note:  Two sample indepenent t-test assuming unequal variance for the 3-day CAR for the five

Nordic countries using a 70 estimation period. This table shows the t -critical two-tail value and 

p-critical two-tail where. ***, **, and * denote statistical significance at the 1, 5, and 10% levels, 

respectively, and are based on standard two-sided t-test.  
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Table C6  

AAR and CAAR for VC, PE and Non-VC 

VC-Backed (N=53) PE (N=40) Non-VC & PE (132)

Days AAR CAAR AAR CAAR AAR CAAR

-10 0.0005 0.0005 -0.0005 -0.0005 0.0049 0.0049

-9 0.0036 0.0041 0.0037 0.0032 0.0022 0.0071

-8 -0.0036 0.0005 0.0048 0.0080 -0.0024 0.0047

-7 -0.0001 0.0004 -0.0010 0.0071 0.0006 0.0053

-6 -0.0184 -0.0180 0.0017 0.0087 0.0008 0.0060

-5 0.0131 * -0.0049 0.0005 0.0092 0.0017 0.0077

-4 -0.0013 -0.0062 -0.0028 0.0065 -0.0006 0.0071

-3 -0.0096 ** -0.0157 -0.0047 0.0017 0.0009 0.0080

-2 -0.0017 -0.0174 -0.0010 0.0007 0.0001 0.0081

-1 -0.0049 -0.0223 0.0023 0.0030 -0.0019 0.0062

0 -0.0071 ** -0.0294 -0.0051 -0.0021 0.0022 0.0085

1 0.0072 * -0.0222 -0.0034 -0.0054 -0.0008 0.0077

2 0.0033 -0.0189 -0.0015 -0.0069 0.0007 0.0084

3 0.0038 -0.0151 -0.0028 -0.0097 -0.0037 * 0.0047

4 -0.0069 -0.0220 -0.0021 -0.0117 0.0007 0.0053

5 0.0052 -0.0168 -0.0048 -0.0166 0.0011 0.0064

6 -0.0052 -0.0221 -0.0010 -0.0175 -0.0005 0.0059

7 0.0063 -0.0158 0.0020 -0.0156 -0.0007 0.0052

8 -0.0004 -0.0162 0.0049 -0.0107 0.0008 0.0060

9 -0.0094 * -0.0256 -0.0015 -0.0121 -0.0010 0.0050

10 -0.0037 -0.0293 -0.0054 -0.0176 -0.0051 * -0.0001

and are based on standard two-sided t-tests

Note: Average abnormal return and cumulative average abnormal return

split by firm backing using a 70 estimation period. ***, **, and * denote

denote the statistical significance at the 1, 5, 10% levels, respectively,
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Figure C3 

CAAR split up by firm backing using a 70 day estimation period 

 
Note: Cumulative average abnormal return across firm backing. This figure shows the CAAR for each of 

the three firm backings VC, PE and Non-VC and PE. The vertical axis shows the CAAR and the 

horizontal axis displays the time line of relative to the lock-up expiry. 

 

Table C7 

Various event windows split by firm backing

Event

Windows VC PE Non-VC & PE

(-1,+1) -0.0048 -0.0061 -0.0004

(-2,+2) -0.0032 -0.0086 0.0004

(-10,+10) -0.0293 -0.0176 -0.0001

(-10,+1) -0.0222 -0.0054 0.0077

(-1,+10) -0.0118 0.2635 -0.0082

Note : Various event windows split up by firm backings using

a 70 day estimation period. ***, **, and * denote the statistical

significance at the 1, 5, and 10% levels, respectively, and are

based on standard two-sided t-tests.  
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Table C8 

T-stat matrix for different firm backings

VC PE Non-VC & PE

(N=53) (N=42) (N=132)

3-Day CAR -0.0048 -0.0060 -0.0009

PE 1.9870    

(0.8845)   

Non-VC & PE 1.9858    1.9955    

(0.5724)   (0.5129)   

two-sided t-tests.

Two sample independent t-test assuming unequal variance showing 

showing t-critical two-tail  value and p-critical  two tail values using a

70 day estimation period. ***, **, and * denote statistical significance

at the 1, 5, and 10% levels, respectively, and are based on standard

 

Table C9 

Upper 50 percent (N=112) Lower 50 percent (N=113)

Day AAR CAAR AAR CAAR

-10 0.0038 0.0038 0.0017 0.0017

-9 0.0031 0.0069 * 0.0022 0.0039

-8 -0.0050 * 0.0019 0.0014 0.0053

-7 0.0009 0.0028 -0.0009 0.0044

-6 -0.0055 -0.0027 -0.0016 0.0028

-5 0.0079 ** 0.0052 0.0003 0.0031

-4 -0.0020 0.0033 -0.0002 0.0029

-3 -0.0067 *** -0.0034 0.0011 0.0040

-2 -0.0025 -0.0059 0.0012 0.0052

-1 0.0006 -0.0053 -0.0044 0.0008

0 -0.0036 -0.0090 0.0008 0.0016

1 0.0003 -0.0086 0.0014 0.0030

2 -0.0016 -0.0102 0.0029 0.0059

3 -0.0020 -0.0123 -0.0022 0.0036

4 -0.0042 -0.0165 0.0007 0.0044

5 0.0044 -0.0120 -0.0016 0.0027

6 -0.0042 * -0.0162 0.0009 0.0036

7 0.0008 -0.0154 0.0020 0.0056

8 -0.0010 -0.0164 0.0027 0.0083

9 -0.0030 -0.0194 -0.0035 0.0049

10 -0.0057 -0.0251 * -0.0035 0.0013

Note:  The average abnormal return, cumulative average abnormal return and abnormal volume

partitioned by the upper 50 percentiles and the lower 50 percentiles of shares subjected to

a lock-up. ***, **, and * denote the statistical significance at the 1, 5, and 10% levels, 

Upper 50 percentiles and lower 50 percentiles of shares subjected to a lock-up
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Figure C4 

CAAR split by the upper and lower 50 percentiles, using a 70 day estimation period. 

 

Note: Cumulative average abnormal return partitioned by the upper and lower 50 percentiles of shares 

subjected to a lock-up. This figure shows the difference between the upper 50 percentiles and lower 50 

percentiles of shares subjected to a lock-up. The vertical axis shows the CAAR and the horizontal axis 

displays the time line relative to the lock-up expiry. 
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Table C10  

Various Event windows split between percentiles

Event

Windows Upper 50 percantile Lower 50 percantile

(-1,+1) -0.0027 -0.0022

(-2,+2) -0.0068 0.0018

(-10,+10) -0.0251 * 0.0013

(-10,+1) -0.0086 0.003

(-1,+10) -0.0192 ** -0.0039

Panel B: Two-Sample t-test Assuming Unequal Variances

Upper 50 percentiles Lower 50 percentiles

3 Day CAR -0.0027 -0.0022

SD 0.0018 0.0023

df 221

t-stat 1.9708

p-value 0.9347

independent t-test assuming unequal variance for the three day CAR  partitioned 

to a lock-up. Showing t-critical two-tail value and p-critical two-tail values where 

Panel A: CAAR split between upper and lower percentile of 

percentage of shares subjected to a lock-up

Note:  Panel A shows the CAAR over various event windows split between

upper 50 and lower 50 percentiles of the percentage of shares subjected to a

lock-up using a 70 day estimation period. Panel B reports the two-sample 

by the upper 50 and lower 50 percentiles of the percentage of shares subjected 
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Table C11 

 

First and second lock-up periods

Lock-up period nr.1 (N=55) Lock-up period nr. 2 (N=55)

Days AAR CAAR AAR CAAR

-10 0.0009 0.0009 0.0030 0.0030

-9 0.0020 0.0029 -0.0002 0.0028

-8 -0.0009 0.0020 0.0000 0.0028

-7 0.0020 0.0039 -0.0027 0.0002

-6 0.0055 0.0094 0.0018 0.0019

-5 -0.0008 0.0085 -0.0007 0.0013

-4 0.0039 0.0125 -0.0007 0.0006

-3 -0.0027 0.0098 0.0021 0.0027

-2 -0.0057 ** 0.0041 0.0034 0.0061

-1 -0.0010 0.0031 -0.0055 0.0005

0 -0.0029 0.0002 0.0002 0.0008

1 0.0045 0.0047 -0.0027 -0.0019

2 0.0032 0.0079 0.0007 -0.0012

3 -0.0019 0.0061 -0.0086 -0.0098

4 0.0044 0.0105 0.0021 -0.0077

5 -0.0012 0.0093 -0.0017 -0.0094

6 -0.0014 0.0080 0.0023 -0.0070

7 0.0047 * 0.0127 -0.0024 -0.0094

8 -0.0022 0.0105 0.0049 -0.0045

9 -0.0004 0.0101 -0.0027 -0.0072

10 -0.0018 0.0083 -0.0029 -0.0101

Note:  This table shows the average abnormal return, cumulative average abnormal 

return 55 firms who had two lock-up agreements for seperate types of pre-IPO

shareholders, using a 70 day estimation period.***, **, and * denote statistical 

significance at the 1, 5, and 10% levels, respectively, and are based on standard

two-sided t-tests.  
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Figure C5 

CAAR over the event window for the first and second lock-up period 

 

Table C12 

Various event windows for first and second lock-up

Panel A: First and second lock-up period

of shares subjected to lock-up

Event

Windows Period nr.1 Period nr. 2

(-1,+1) 0.0006 -0.0080

(-2,+2) -0.0019 -0.0040

(-10,+10) 0.0083 -0.0101

(-10,+1) 0.0117 -0.0059

(-1,+10) 0.0042 -0.0162

Panel B: Two-Sample t-test Assuming Unequal Variances

Period nr.1 Period nr.2

3 Day CAR 0.0119 -0.0084

SD 0.0009 0.0034

df 80

t-stat 1.99

p-value 0.2780

Note:  Panel A shows the CAAR over various event windows split 

between the first and second lock-up period of  56 IPOs using a 70

day estimation period. Panel B reports the two-sample indepent t-test 

assuming unequal variance for the three day CAR between the first 

and second lock-up period. Showing t-critical two-tail value and 

p-critical two-tail value. ***, **, and * denote statistical significance 

at the 1, 5, and 10% levels, respectively, and are based on standard 

two-sided t-tests  
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