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Abstract 

 

This thesis comprises five empirical essays using Swedish data. Three of the essays examine 

open market share repurchases, one essay investigates changes in investors’ shareholdings 

surrounding equity rights offerings (ROs), and the last essay investigates owner-managers’ 

equity portfolio choices. 

The first essay examines stock performance around initiation announcements of open 

market share repurchase programs, the price impact of repurchase trading and the long-run 

stock performance following the initiation announcements. The study uses a unique data set 

of initiation announcements and actual share repurchases conducted by firms listed on the 

Stockholm Stock Exchange (SSE). The results show that initiation announcements of open 

market repurchase programs exhibit a 2 day abnormal return (AR) of 2% on average. The 

price impact on the actual repurchase days is positively correlated with the daily repurchase 

volume, and is both statistically and economically significant during the first 3 repurchase 

days in a repurchase program. The long-run abnormal stock performance is positively 

associated with the fraction of shares bought in the program and is on average 7% for the first 

year following the initiation announcement. The results indicate that repurchase trading 

provides price support and that the market participants detect and perceive the initiation 

announcement and the first repurchase days in a repurchase program as a signal of 

undervaluation. 

The second essay examines differences in the market performance of Swedish firms that 

initiate repurchase programs infrequently (1-2 programs), occasionally (3-4 programs) and 

frequently (5 or more programs) over the period 2000-2009. It is found that infrequent 

repurchase programs are greeted with a stronger positive reaction than occasional and 

frequent programs. However, over the long-term, infrequent repurchase programs show no 

AR while occasional and frequent repurchase programs show significant positive ARs. A 

positive relationship between AR and repurchase size is documented for all types of 

repurchase programs. 

The third essay examines the market liquidity impact of open market share repurchases in 

an electronic order-driven market. The study uses a detailed data set of daily repurchase 

transactions on the SSE together with intraday data on bid-ask spreads and order depths which 

enables an investigation of the liquidity effects on the actual repurchase days. It is found that 

repurchase trades inside the order-driven trading system contribute to market liquidity through 
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narrower bid-ask spreads and deeper market depths. After controlling for trading volume, 

price and volatility, a significant decrease of the bid-ask spread on repurchase days relative to 

surrounding non-repurchase days is still found. However, repurchases executed as block 

trades outside the order-driven trading system have a detrimental effect on the bid-ask spread, 

consistent with a negative response to the presence of informed managerial trading. 

The fourth essay examines changes in equity ownership surrounding ROs by firms listed 

on the SSE. The results show that domestic individual investors on average reduce their 

shareholdings following rights issues, whereas domestic institutional investors and foreign 

investors increase their holdings. However, when ownership changes are adjusted with 

changes in ownership in matched non-issuing firms, it is documented that domestic 

institutions significantly increase their shareholdings in RO firms, whereas foreign investors 

decrease their holdings in these firms. A positive (negative) association between the 6 month 

benchmark adjusted return following the offering and the change in shareholdings by foreign 

investors (domestic institutional investors) is also documented. 

Finally, the fifth and last essay investigates how Swedish owner-managers (CEO or 

Chairman) invest in the Swedish stock market conditional on a major investment in their own 

firm. No evidence is found that owner-managers seek diversification benefits when they 

invest in other Swedish stocks. In general, they choose other stocks that show higher 

correlation among themselves than the average Swedish stocks. It is also found that owner-

managers within high-tech industries invest significantly more of their total Swedish stock 

investments in IT stocks than owner-managers within other industries. 

 

 

Keywords: Share repurchases, Buybacks, Stock performance, Liquidity, Rights offerings, 

Equity ownership, Portfolio choice, Owner-managers, Stockholm Stock Exchange, NASDAQ 

OMX Stockholm 
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Introduction and summary 

 

 

1. Introduction 

 

This thesis comprises five empirical studies. The main part of the thesis (three essays) cover 

different aspects of open market share repurchases. The other part of the thesis (two essays) 

uses a unique database of equity ownership to investigate changes in equity ownership around 

equity rights offerings and the equity portfolio choices among owner-managers with a 

substantial investment in their own firm. 

 The thesis’ main contribution to the existing literature is the examination of the price and 

liquidity impact of open market share repurchases in a European regulatory framework and in 

an electronic order-driven market. Open market share repurchases are interesting to study for 

several reasons. First, companies act as insiders in the market. Given that market participants 

believe that firms exhibit market timing abilities due to asymmetric information, a repurchase 

announcement may be perceived as a signal of undervaluation and a price increase may occur. 

However, the risk of trading against a better informed market participant may reduce the 

market liquidity of the shares. Secondly, companies sometimes repurchase substantial 

amounts of shares over a trading day. This trading behavior may have both a price and a 

liquidity impact on the repurchase days. It is important to study the price impact due to 

concerns about price manipulation and insider trading by the repurchasing firm, while the 

liquidity impact is of importance due to its effect on the firm’s cost of equity. Third, open 

market share repurchases may cause a wealth transfer between long-term shareholders and 

selling shareholders. 

In most countries (including the US), it is difficult to study the price and liquidity impact 

of share repurchases on the actual repurchase days since firms are not required to disclose 

their buyback activities on a daily basis. However, the Stockholm Stock Exchange (SSE) 

requires firms to disclose their repurchase activities on a daily basis, which provides an 

excellent opportunity to examine the price and liquidity impact on the actual repurchase days. 

In addition, initiations of open market share repurchase programs by companies listed on the 

SSE must be disclosed as soon as possible, which provides a good opportunity to examine 

signaling effects from repurchase announcements. 
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 The next section of the introduction discusses share repurchasing theory and gives an 

overview of buyback activities in Sweden over the period 2000 to 2009. The introductory 

section is then followed by a summary of the thesis. 

 

1.1. Share repurchasing theory 

 

A share repurchase or a share buyback occurs when a company purchases its own shares with 

cash and then either cancels the shares or holds them as treasury stock for re-issue at a later 

date. Because the company cannot act as its own shareholder, the number of outstanding 

shares in the market is reduced after a share repurchase. Repurchased shares (treasury stock) 

are not listed as an asset on the firm’s balance sheet, even though the stock can be sold to 

raise cash at a later date. In contrast to dividends, share repurchases have implications on the 

company’s number of outstanding shares, earnings per share (EPS) and the investors’ relative 

ownership stakes. Typically, public companies in Sweden carry out share repurchases in one 

of two ways: 

 

1. Fixed price tender offer with sales rights 

In a fixed price tender offer (FPTO) with sales rights, the shareholders receive a sales right for 

each share held. A certain number of sales rights entitle the holder to sell one share to the 

company at a fixed price within a specified period. For example, if a company wants to 

repurchase 5% of its outstanding shares, 20 sales rights are required to sell one share to the 

company at the fixed price. Since the company offers to repurchase shares at a price higher 

than the current share price, the sales right represents a financial value, which the 

shareholders can realize either by exercising the required number of sales rights and sell 

shares at a premium, or by selling the sales right on the market. The advantage of a repurchase 

tender offer is that the company can repurchase a relatively large fraction of the outstanding 

shares over a short time period. 

 

2. Open market share repurchases 

Most companies in Sweden and the US repurchase their shares on a Stock Exchange at the 

market price through an open market share repurchase program. This is a flexible method, 

since the company can choose the repurchase volume and the timing of the repurchases over 

the length of the program. However, open market share repurchases are often subject to 

various restrictions on daily repurchase volume, price paid and repurchase periods. 
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Managers’ decisions to initiate a share repurchase program may have several underlying 

reasons. The next section discusses some of the more common motives. 

 

Undervaluation 

Managers that perceive that their stock is undervalued may repurchase shares on the market as 

a good investment. An open market share repurchases program also offers the possibility to 

time the repurchase such that, for whatever motive a firm has in buying back its own shares, it 

can wait to repurchase when the stock is perceived as undervalued. Brav et al. (2005) report 

that managers accelerate or initiate share repurchases when their company’s stock price is low 

by recent historical standards, and also find that 86.4% of the managers in the repurchasing 

firms agree that undervaluation is an important or very important factor in their company’s 

repurchase decisions. 

 

Improving financial key-ratios 

A company can increase the earnings per share (EPS) by repurchasing its own stock and 

thereby reducing the number of outstanding shares. Naïve investors who use a simple price-

earnings ratio multiple to value shares may assume that the increase in the EPS increases the 

value of the shares. There is, however, a fundamental flaw in this reasoning since the risk of 

the earnings will increase after the repurchase because of a higher financial leverage. A lower 

price-earnings ratio should therefore be used after the repurchase, and the fundamental value 

of the shares should theoretically be the same after the repurchase if the shares are 

repurchased at the market price. Even though a higher EPS from a share repurchase will not 

fundamentally increase the value of the shares, Brav et al. (2005) report that 76% of the 

financial executives in repurchasing firms indicate that increasing EPS is an important or very 

important factor to their company’s share repurchase decisions. Other key-ratios that will 

improve after a share repurchase program are, for example, return on assets and return on 

equity. These ratios are often used as performance measures by analysts and are also 

sometimes used in managers’ performance-based incentive programs. However, even though 

the ratios improve after share repurchases, these improvements also come at a cost of a higher 

risk of the earnings. 

 

Tax-motivated substitution of share repurchases for dividends 

When dividends are taxed at higher rates than capital gains, firms may favor share 

repurchases over dividends to reduce the taxes paid by the shareholders. Even when dividends 
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and capital gains are taxed at the same rate, there is a tax-advantage of share repurchases over 

dividends, since investors can defer the capital gains tax until they sell the shares. Lie and Lie 

(1999) investigate the impact of tax-related factors on corporate managers’ choices between 

share repurchases and dividends for a sample of US firms. They find that managers are more 

likely to choose share repurchases over dividends if the firms’ shareholders have low tax rates 

on capital gains relative to tax rates on dividends. Grullon and Michaely (2002) also find that 

buyback activity by US firms is positively correlated with the relative tax benefit of capital 

gains over dividends. Brav et al. (2005) report that 41.8% of the executives in repurchasing 

firms agree that the relative tax advantage of repurchases over dividends is an important or 

very important factor affecting their company’s repurchase decisions. 

 

Distribution of excess cash to shareholders 

Easterbrook (1984) and Jensen (1986) argue that firms with excess cash can increase 

dividends or repurchase stock to mitigate agency costs between managers and shareholders 

that arise if managers allocate capital into unprofitable projects or waste it on organizational 

inefficiencies. Grullon and Michaely (2004) find that the market reaction to announcements of 

open market share repurchase programs is more positive among those firms that are more 

likely to over-invest, which is consistent with the notion that share repurchases can mitigate 

the agency cost associated with excess cash. However, Brav et al. (2005) find in their survey 

of US financial executives that approximately 80% of the executives believe that discipline 

imposed by repurchases is not important. Instead, they state that discipline, imposed by the 

income statement bottom line, ensures that free cash flow is not wasted on negative net 

present value (NPV) projects. Of course, shareholders can have a different view about this 

issue and therefore require a repurchase program to curtail the free cash flow problem. In a 

UK study, Oswald and Young (2008) find that managerial monitoring and incentive 

alignment mechanisms have an incrementally significant positive effect on the repurchase 

decision when investment opportunities are scarce and the associated risk of over-investment 

is high. 

 

Capital structure adjustment 

Share repurchases reduce the equity of the firm and can therefore be used as a tool to increase 

the firm’s leverage. If the firm’s debt-equity ratio is below its target debt-equity ratio, the firm 

can thus initiate a share repurchase program to move the debt-equity ratio towards the target 

ratio. A repurchase program through a tender offer can quickly increase the firm’s debt-equity 
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ratio, while an open market share repurchase program - which has a small effect on the capital 

structure in the short run - can be used to fine-tune the leverage over time and keep it close to 

the target. Dittmar (2000) tests the hypothesis that firms repurchase stock when their leverage 

ratios are less than their target for a sample of US firms over the period 1977-1996. With a 

Tobit regression, she finds that the difference between a firm’s net debt-to-asset ratio and the 

firm’s target leverage ratio is a significant predictor of the repurchase activity in every year 

between 1987 and 1996. Hovakiamian et al. (2001) examine how firms adjust their capital 

structure to move towards a target debt ratio. Their results suggest that firms often make 

repurchase decisions that offset earnings-driven changes in their capital structures and that 

capital structure considerations play a much more important role when firms repurchase 

shares rather than issue new capital. Where Brav et al. (2005) interview US executives from 

repurchasing firms, they find that 28.2% of the executives agree that moving the firm’s debt-

equity ratio closer to a target is an important or very important factor in their company’s 

repurchasing decisions. 

 

Employee stock ownership plans 

There are several reasons why firms repurchase shares in connection with employee stock 

ownership plans (ESOPs). First, firms may prefer to fund employee stock option exercises 

and employee stock purchase plans by repurchasing shares rather than by issuing new shares. 

Kahle (2002) finds results consistent with firms repurchasing to fund employee stock option 

exercises. Second, firms may want to offset the dilutionary effect of stock option plans on 

EPS by repurchasing shares, since EPS is widely used to measure performance and determine 

stock valuation. Bens et al. (2003) find that executives increase the level of share repurchases 

when the dilutive effect of outstanding employee stock options on EPS increases, while 

results by Weisbenner (2000) for a sample of large US firms suggest that firms conduct an 

ongoing repurchase of shares over the life of an option that offsets much of the EPS dilution 

that results from past stock option grants. In line with these results, Brav et al. (2005) find in 

their survey of US financial executives that 67.6% of the executives agreed that offsetting the 

dilutionary effect of stock option plans is an important or very important factor affecting their 

repurchase decisions. Third, managers with executive options that are not dividend protected 

may choose to reduce dividends since the payment of dividends reduces the value of the 

options held by managers. If the management also aims to achieve a target payout level, the 

reduction in dividends can be offset by increases in repurchases so that total payouts are 

largely unaffected. Fenn et al. (2001) find a strong negative relationship between dividends 
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and executive stock options, and a statistically positive relationship between repurchases and 

executive stock options. Kahle (2002) also finds that firms are more likely to repurchase 

shares if managerial wealth were to be negatively impacted by the payment of dividends. 

However, in contrast to these results Weisbenner (2000) finds no evidence that option-

induced dividend reductions lead to increased share repurchases, while Brav et al. (2005) find 

no support in their survey of US financial executives that managers repurchase shares instead 

of using dividends because employee stock options are not dividend-protected.
1
 

 

Takeover deterrence 

In the presence of an upward-sloping supply curve for shares, a firm may use share 

repurchases to deter hostile takeovers. Bagwell (1991) shows that share repurchases can 

eliminate shareholders with the lowest reservation values, leaving the potential acquirer 

facing those with relatively higher valuations. Thus, a repurchase can be used as a takeover 

defense since a share repurchase increases the cost a potential acquirer will have to pay to 

gain control of the target. However, Brav et al. (2005) find in their survey of US financial 

executives that the takeover deterrence motive does not seem to be an important factor in 

firms’ share repurchase decisions.
2
 

 

Signaling 

If managers are better informed about future earnings prospects than outside investors, 

managers may initiate a share repurchase program to convey their private information in a 

credible way. There is a well-developed literature that argues that managers provide a credible 

signal of their optimism by paying out cash to the shareholders. However, for a positive signal 

to be credible it has to be costly for the firm.
3
 For example, Bhattacharaya (1979) argue that 

paying out cash is a credible signal of optimism because external financing is costly, while 

Miller and Rock (1985) argue that increasing dividends is a credible signal due to the 

foregone use of the funds in productive investment. Vermaelen (1984) also shows that 

repurchase tender offers can be used as a credible signal about future profitability in a 

standard signaling model with asymmetric information between managers and outside 

                                                 
1
 Only 10.6% of the financial executives in the survey by Brav et al. (2005) agree that using repurchases instead 

of dividends because stock options are not dividend-protected is an important or very important factor in their 

company’s share repurchase decision. The reason so few executives agree that this is an important factor could, 

however, be that they do not want to admit that they change the payout policy due to personal wealth effects.  
2
 Only 14.1% of the repurchasing firms agree that ‘accumulating shares to increase the chance of resisting a 

takeover bid’ is an important or very important factor in the firm’s share repurchase decisions.  
3
 If there is no cost of false signaling (or the cost is low), managers with bad expectations of future earnings may 

lie. 
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investors. However, the empirical evidence that managers deliberately use share repurchases 

to signal their optimistic view about future earnings prospects is meager. Brav et al. (2005) 

report that fewer than 1 in 20 companies declare that they repurchase in order to show that 

they can bear the cost of external financing or to pass up investment opportunities. However, 

if firms buy back shares when they are perceived as being undervalued by the managers, 

repurchases could still signal, but not intentionally by the managers. Consistent with this 

proposition, Brav et al. (2005) find that 85% of the interviewed executives in the repurchasing 

firms agree or strongly agree that repurchase decisions convey information about their 

companies to investors. 

 

1.2. Overview of buyback activities in Sweden from 2000 until 2009 

 

Share repurchases have been allowed in Sweden since March 2000. The purpose of this 

section is to give an overview of buyback activities by Swedish firms listed on the SSE from 

2000 until 2009. 

 A share repurchase is one of several methods for distributing cash to shareholders. Panel A 

in Table 1 provides annual information on aggregate cash distributions to shareholders 

through alternative payout channels for all Swedish firms listed on the SSE over the period 

2000 to 2009. Throughout the entire period, most of the cash was distributed through 

dividends rather than through share repurchases or redemptions. Share repurchases and 

redemptions as a fraction of dividends were on average 33.4% between 2000 and 2009, with a 

peak of 70.9% in 2000 (the first year share repurchases were allowed in Sweden). In 

comparison, Grullon and Michaely (2002) report that repurchases relative to dividends for a 

sample of US firms were on average 57.7% between 1984 and 2000, with a peak of 113.1% in 

2000. Share repurchases have thus never reached the same popularity in Sweden as in the US. 

The reason for this may be that capital gains are taxed at more favorable rates than ordinary 

income in the US, whereas in Sweden capital gains and income from dividends are taxed at 

the same rate for individual investors (30%).  

Panel B in Table 1 shows the percentage of Swedish firms listed on the SSE that use the 

alternative payout methods between 2000 and 2009. The most popular method for distributing 

cash to shareholders among the firms is through dividends payments. Over the period 2000 to 

2009, 71.6% of the firms paid dividends at least once, and on average 57.5% of the firms paid 

dividends in a single year (not reported in Table). 
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Special dividends allow managers to temporarily increase cash payments without 

necessarily committing to continue the higher dividends in future years. Over the whole 

period, 2000-2009, special dividends were used at least once by 14.8% of the firms and, in a 

single year, on average 4.5% of the firms used special dividends (not reported in Table). 

 

Table 1 

Aggregate cash distribution to shareholders and propensity to use alternative payout methods 

 

Year 

Ordinary 

dividends 

Special 

dividends 

Open market 

share repurchases 

FPTO 

repurchases Redemptions 

ΣiRep/ 

ΣiDiv (%) 

Panel A: Aggregate value of alternative payout methods  

2000 53,181 2,125 18,432 11,934 8,872 70.9 

2001 57,055 7,772 20,041 - 1,982 34.0 

2002 47,869 2,907 7,211 37 1,842 17.9 

2003 51,249 5,071 8,860 111 1,998 19.5 

2004 60,262 5,422 21,001 - 7,229 43.0 

2005 76,094 2,651 16,846 10,316 26,238 67.8 

2006 96,306 13,928 17,215 - 7,998 22.9 

2007 115,025 37,820 12,649 - 65,007 50.8 

2008 128,619 19,043 8,076 - 11,015 12.9 

2009 85,772 712 3,697 - 1,639 6.2 

All years 771,431 97,451 134,029 22,398 133,821 33.4 

       

Panel B: Percentage of firms that use the alternative payout methods No. of firms 

2000 57.6 2.5 10.8 0.6 1.6 316 

2001 53.4 3.9 14.3 - 0.7 307 

2002 49.3 2.8 12.9 0.3 0.7 286 

2003 51.1 4.4 12.8 0.7 1.8 274 

2004 52.7 1.9 9.8 - 1.5 264 

2005 56.5 4.6 5.7 0.8 3.4 262 

2006 61.4 5.6 8.2 - 3.0 267 

2007 64.4 11.1 18.8 - 7.3 261 

2008 68.1 7.7 22.3 - 3.1 260 

2009 60.1 0.8 8.8 - 0.8 238 

All years 71.6 14.8 30.9 1.7 11.4 405 

        

This table provides annual information on aggregate cash distributions to shareholders through alternative payout 

channels for Swedish firms listed on the SSE over the period 2000 to 2009. Panel A reports the aggregate value 

in MSEK of the alternative payout methods. ΣiRep represents the aggregation of open market share repurchases, 

fixed price tender offer (FPTO) repurchases and redemptions. ΣiDiv represents the aggregation of ordinary and 

special dividends. Panel B reports the percentage and number of Swedish firms listed on the SSE that use the 

alternative payout methods. Source: Thomson Reuters Datastream, NASDAQ OMX Stockholm and companies’ 

annual reports. 

 

Open market share repurchases are by far the most popular repurchase method in Sweden. 

This is consistent with findings elsewhere in the world. For example, Grullon and Michaely 
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(2000) report that open market share repurchases comprised 91% of the total repurchase value 

among US firms over the 20 year period 1980-1999. In Sweden, 30.9% of the Swedish firms 

listed on the SSE initiated at least one open market share repurchase program over the period 

2000-2009. In a single year, on average 12.4% of the firms repurchased shares in open market 

share repurchase programs (not reported in Table). In contrast to the popularity of open 

market share repurchases, fixed price tender offer (FPTO) repurchases were only used by 

1.7% of the firms over the period. A share redemption procedure is a close substitute to a 

FPTO repurchase. However, in a share redemption procedure the repurchased shares have to 

be cancelled (redeemed). Share redemptions were used by 11.4% of the firms between 2000 

and 2009, and on average by 2.4% of the firms in a single year (not reported in Table). The 

redemption procedure was thus a more popular choice than a FPTO repurchase. 

In Sweden, repurchased shares can be kept as treasury stock, cancelled, used in ESOPs, 

used in acquisitions or sold on the market. Table 2 reports the use of repurchased shares from 

repurchase programs authorized by the shareholders in 128 Swedish firms listed on the SSE 

between 2000 and 2009. 

Over the period March 2000 to June 2010, almost half (46.1%) of the repurchasing firms 

cancelled all or some of the repurchased shares. A smaller fraction of the firms used the 

repurchased shares in ESOPs (17.2%) or in acquisitions (14.1%). Relatively few of the firms 

sold some or all of the repurchased shares on the market (14.1%). 

 

Table 2 

Use of repurchased shares 

 

Use of repurchased shares 

Number of 

firms 

Fraction of 

repurchasing firms (%) 

Fraction of repurchased 

shares used (%) 
Number of 

100% use 

firms Mean Median 

Cancellation 59 46.1 82.9 96.0 25 

ESOP 22 17.2 19.8 12.1 0 

Acquisitions 18 14.1 58.6 64.1 4 

Market sales 18 14.1 36.9 14.2 5 

       

This table shows the use of repurchased shares from open market share repurchase programs and FPTO 

repurchases over the period March 2000 to June 2010 by Swedish firms listed on the SSE. The used shares have 

been repurchased in repurchase programs authorized between 2000 and 2009. Over the period, 128 Swedish 

firms on the SSE authorized and repurchased their shares in open market share repurchase programs or FPTOs. 

The table reports the number and fraction of repurchasing firms - as a percentage - that have cancelled their 

shares, used their repurchased shares in ESOPs, used their shares in acquisitions or sold the repurchased shares 

on the market (market sales). The Fraction of repurchased shares used is the fraction, as a percentage of the 

repurchased shares, that have been used by the firms for the various purposes. The Number of 100% use firms is 

the number of firms that have used all of their repurchased shares for the specific purpose. Source: NASDAQ 

OMX Stockholm. 
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Whatever the underlying reason for a share repurchase, a company will only repurchase 

shares on the open market if the managers are confident that the shares are undervalued. A 

company buying overvalued stock on the market always destroys shareholder value for its 

long-term shareholders. Table 3 reports the fraction of open market share repurchase 

programs authorized over the period 2000 to 2009 by Swedish firms listed on the SSE with a 

higher share price at the end of the program (the next annual general meeting) than the 

average price paid for the repurchased shares. On average, almost 64% of the programs had a 

higher share price at the end of the program than the average price paid for the repurchased 

shares during the program. All of the authorized programs in 2005 had a higher share price at 

the end of the program. However, during the financial crisis 2007-2008, relatively few of the 

programs had a positive return (37.9% and 34.0%, respectively). 

 
Table 3 

The success-rate of open market share repurchase programs 

 

Year 

Number of 

programs 

Fraction of programs 

with positive returns (%) 

Return until next annual 

general meeting 

Mean (%) Median (%) 

2000 43 79.1 8.4 6.8 

2001 35 68.6 11.8 14.3 

2002 41 48.8 -1.1 -0.1 

2003 30 90.0 20.3 15.8 

2004 25 88.0 26.8 24.0 

2005 15 100.0 20.5 17.4 

2006 29 86.2 33.0 31.0 

2007 58 37.9 -5.8 -4.0 

2008 53 34.0 -6.0 -5.7 

2009 22 77.3 14.7 6.9 

All years 351 63.8 8.4 6.2 

      

This table shows the success rate of open market share repurchase programs authorized over the period 2000 to 

2009 by Swedish firms listed on the SSE. The Fraction of programs with positive returns is the fraction of 

programs with a higher share price at the end of the program than the average price paid for the repurchased 

shares during the program. The Return until the next annual general meeting is the share price at the next annual 

general meeting divided by the average price paid over the program length minus one. Source: Thomson Reuters 

Datastream and NASDAQ OMX Stockholm. 
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2. Summary 

 

The thesis consists of five essays. Three of the essays focus on open market share 

repurchases, one essay focuses on ownership changes around equity ROs, and the last essay 

focuses on owner-managers’ equity portfolio choices. Four of the five essays are co-authored, 

two essays are published in academic journals, and one is forthcoming in an academic journal. 

Although the studies cover different topics, they all use unique empirical data. The studies 

of open market share repurchases take advantage of the fact that companies listed on the 

Stockholm Stock Exchange (SSE) must disclose, as soon as possible, decisions to initiate new 

repurchase programs, and report all repurchases on a daily basis. This is, in an international 

context, unique and provides a good opportunity to examine the price impact and the market 

liquidity impact of open market share repurchases. The other studies in the thesis use a 

database of the ownership of all shares traded in the Swedish financial markets. This data 

makes it possible to examine the change of equity ownership around equity rights issues and 

the equity portfolio choice of owner-managers and their families.  

The first essay in the thesis is entitled “The price impact of open market share 

repurchases”. This study examines the stock performance around initiation announcements of 

open market share repurchase programs, the price impact on the actual repurchase days and 

the long-run abnormal stock performance following the initiation announcements. It exploits a 

detailed data set of open market share repurchase programs initiated between March 2000 and 

March 2010 by Swedish firms listed on the SSE. The results show a significant negative AR 

over the 20 trading days preceding the initiation announcements and a statistically significant 

2 day AR of approximately 2% at the time of the initiation announcement. The average AR is 

significant and positive on the three first repurchase days in a repurchase program, with an 

AR of approximately 0.7% on the first repurchase day. Since the market reaction is 

permanent, the result indicates that the market perceives the actual repurchases as a signal of 

undervaluation. On average, repurchase days have a small, but statistically significant AR of 

0.12% with an equally-weighted stock return index as benchmark. The price impact on the 

repurchase days is positively correlated with the repurchase volume, which suggests that the 

price increase is also a result of a liquidity effect. Over the 12 months following the month of 

the initiation announcement, the AR is on average 6-7% and statistically and economically 

significant. 
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The second essay entitled “Share repurchases: Does frequency matter?” is co-authored 

with Adri De Ridder. This study examines differences in the market performance of Swedish 

firms that initiate repurchase programs infrequently (1-2 programs), occasionally (3-4 

programs) and frequently (5 or more programs), over the period 2000-2009. The results show 

that infrequent repurchase programs are greeted with a stronger positive reaction than 

occasional and frequent programs. However, over the long-term, infrequent repurchase 

programs show no AR while occasional and frequent repurchase programs show a significant 

positive AR. A positive relationship between AR and repurchase size in repurchase months is 

documented on average for all types of repurchase programs. 

The third essay, also co-authored with Adri De Ridder, is entitled “The liquidity impact of 

open market share repurchases”. The objective of this study is to analyze the liquidity impact 

of open market share repurchases on the actual repurchase days in an electronic limit order 

market system, which is the market system most stock exchanges around the world use. 

Average intraday bid-ask spreads and order depths on repurchase days are compared with 

spreads and depths on surrounding non-repurchase days for repurchasing firms listed on the 

SSE. The results show that repurchase trades inside the order-driven trading system contribute 

to market liquidity through narrower bid-ask spreads and deeper market depths. After 

controlling for total trading volume, price and volatility, a significant decrease of the bid-ask 

spread on repurchase days relative to surrounding non-repurchase days is still found. 

However, repurchases executed as block trades outside the order-driven trading system have a 

detrimental effect on the bid-ask spread. 

The fourth essay, co-authored with David Burnie and Adri De Ridder, is entitled 

“Institutional investors' holdings surrounding equity ROs”. The study examines changes in 

equity ownership surrounding ROs by firms listed on the SSE over the period 2000-2006. The 

results show that domestic individual investors on average reduce their shareholdings 

following rights issues, whereas domestic institutional investors and foreign investors increase 

their holdings. However, when ownership changes are adjusted with changes in ownership in 

matched non-issuing firms, it is documented that domestic institutions significantly increase 

their shareholdings in RO firms, whereas foreign investors decrease their holdings in these 

firms. A positive (negative) association between the 6 month benchmark adjusted return 

following the offering and the change in shareholdings by foreign investors (domestic 

institutional investors) is also documented. 

The last and fifth essay in the thesis entitled “Owner-managers’ equity portfolio choice” is 

co-authored with Martin Holmén. The study investigates how Swedish owner-managers 
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choose to invest in Swedish stocks conditional on a major investment in their own firm. The 

sample consists of Swedish equity portfolios held by 109 owner-managers (CEO or 

Chairman) active in firms on the SSE. No evidence is found that owner-managers seek 

diversification benefits when they invest in the Swedish stock market. In general, owner-

managers choose other stocks that show a higher correlation among themselves than the 

average Swedish stocks. It is also found that owner-managers within high-tech industries 

invest significantly more of their total Swedish stock investments in IT and telecoms than 

owner-managers within other industries. On average, the owner-managers could have 

improved their Sharpe ratios by 45% had they sold their main investment and invested in a 

well-diversified portfolio. 
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1. Introduction 

 

Share repurchases have become a common phenomenon worldwide in recent years. 

According to Vermaelen (2005), the global increase in repurchase activity is a result of 

deregulation, tax changes, shareholder value maximization as a growing corporate objective, 

and the growth of stock options in executive compensation packages. Share repurchases have 

also become an important way of distributing cash to shareholders since they are viewed by 

managers as more flexible than dividends. The survey results of Brav et al. (2005) report that 

managers use this flexibility to alter payout in response to the availability of good investment 

opportunities and to accelerate or initiate share repurchases when their stock is perceived as 

undervalued.
1
 Studies of open market share repurchase programs in Hong Kong (Brockman 

and Chung, 2001), Japan (Zhang, 2002), the US (Cook et al., 2004) and Canada (McNally et 

al., 2006) also find empirical support that firms exhibit timing skills with their repurchase 

trades. 

In the US, there is a rich literature studying the price impact of open market share 

repurchase authorization announcements. Ikenberry and Vermaelen (1996) argue that open 

market repurchase authorizations effectively give managers an option to repurchase shares 

when they view their stock as undervalued. If managers are able to detect valuation errors, the 

stock price should increase at the time of the authorization announcement to reflect the value 

of this option even if the shares are correctly valued at the time of the announcement. In 

general, US studies also find that repurchase authorization announcements are associated with 

a positive excess return of approximately 3%.
2
 Lasfer (2000) and Rau and Vermaelen (2002) 

find a much smaller announcement effect in Europe.
3
 However, in most European countries 

share repurchases have to be authorized by the shareholders at a general meeting, while in the 

US the repurchase authorization is given by the Board of Directors. Studies of European open 

market repurchase announcements, therefore, generally examine stock price reactions around 

the announcement that the company intends to ask for the shareholders’ authorization to 

repurchase shares at the next shareholder meeting. Since the authorizations have a limited 

lifespan and do not require the company to follow up, many European companies regularly 

                                                 
1
 Brav et al. (2005) report that 86.4% of all surveyed firms agree or strongly agree with the supposition that the 

stock price is an important or very important factor to the firm’s repurchase decision. 
2
 See, e.g., Vermaelen (1981), Comment and Jarrell (1991), Ikenberry et al. (1995), Grullon and Michaely 

(2004), and Peyer and Vermaelen (2005). 
3
 Lasfer (2000) finds a 5 day announcement effect of 1.64% in the UK, 0.78% in France and 0.63% in Italy. Rau 

and Vermaelen (2002) find a 5 day announcement effect of 1.08% in the UK. 
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ask the shareholders to approve share repurchases so that the company always has the option 

to repurchase shares.
4
 Since these intention announcements are often expected, it is not 

surprising that the abnormal returns (ARs) around these announcements are relatively low. 

As in other countries within the EU, share repurchases in Sweden have to be authorized by 

the shareholders at a general meeting. However, Sweden is unique with regard to the 

disclosure requirements of open market share repurchase programs. Decisions by the 

company to utilize repurchase authorizations must be disclosed as soon as possible according 

to the disclosure rules of the Stockholm Stock Exchange (SSE). These intention 

announcements are generally followed by actual share repurchases within the next 2 days. 

Given that market participants believe that firms exhibit market timing abilities due to 

asymmetric information, the intention announcements may be perceived as a signal of 

undervaluation and a price increase may occur. Since the SSE also requires Issuers to disclose 

their repurchase activities on a daily basis, it is also possible to study liquidity related price 

effects from the actual repurchase trading. 

This study exploits a detailed data set of open market share repurchase programs initiated 

between March 2000 and March 2010 by Swedish firms listed on the SSE.
5
 The purpose of 

the study is to examine the share price behavior around the initiation announcements of open 

market share repurchase programs, the price impact of repurchase trading, and the long-run 

abnormal stock performance following the initiation announcements. Studying the price 

impact of open market share repurchases in Sweden is interesting for several reasons. First, 

Swedish disclosure rules enable market participants to be informed of upcoming repurchase 

trading, which could have an impact on the stock price if the investors perceive the 

information to be valuable. Second, the repurchase volume on the repurchase days is quite 

substantial. On average, the repurchase volume represents 31% (median = 22%) of the total 

traded volume in the repurchasing firm’s stock on the repurchase days. This large demand-

driven volume could lead to a price support on the repurchase days. Third, it is useful to 

investigate if there is evidence of a positive long-run abnormal stock performance subsequent 

to repurchase announcements in Sweden as documented in other countries (see, e.g., 

Ikenberry et al., 1995, 2000; Mitchell and Stafford, 2000; Zhang, 2002, 2005; Chan et al., 

2004; McNally and Smith, 2007; Peyer and Vermaelen, 2009; and Yook, 2010). 

                                                 
4
 According to Vermaelen (2005), the common European practice is to ask shareholders to approve a repurchase 

authorization up to the maximum legal limit during the general meeting (often 10% of the shares outstanding). 
5
 Open market share repurchases were first allowed in Sweden on March 10, 2000. 
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The results show a significant negative AR over the 20 trading days preceding initiation 

announcements and a statistically significant 2 day AR of 1.94% at the time of the initiation 

announcement. When announcements are stratified by the stated reason for the repurchase 

program, repurchase programs motivated by employee stock ownership plans (ESOPs) show 

a smaller 2 day AR (0.86%) relative to programs with other motives. The average AR is 

significant and positive on the three first repurchase days in a repurchase program, with an 

AR of approximately 0.7% on the first repurchase day. Since the market reaction is 

permanent, the result indicates that the market perceives the actual repurchases as a signal of 

undervaluation.
6
 On average, repurchase days have a small but statistically significant AR of 

0.12% with an equally-weighted stock return index as benchmark. The price impact on the 

repurchase days is positively correlated with the repurchase volume, which suggests that a 

price increase is also a result of a liquidity effect. Ibbotson’s (1975) RATS methodology and 

the calendar-time portfolio approach are used to determine long-term ARs. Over the 12 

months following the month of the initiation announcement, the AR is on average 6-7% and 

statistically and economically significant. In the second year, there is no evidence of a 

positive AR - a finding inconsistent with Ikenberry et al. (1995, 2000) and Peyer and 

Vermaelen (2009). The long-run abnormal performance is positively associated with the 

fraction of shares bought in the program. 

This study is organized into seven sections. Section 2 presents relevant previous research. 

Section 3 describes the regulation of open market share repurchases in Europe and Sweden. 

Section 4 describes the data and sample. Section 5 explains the methodology while section 6 

contains the empirical results. Concluding remarks are provided in section 7. 

 

2. Previous research  

 

In the US, Dann (1981), Vermaelen (1981), Comment and Jarell (1991), Stephens and 

Weisbach (1998), Ikenberry et al. (1995), Grullon and Michaely (2004), and Peyer and 

Vermaelen (2005), find a positive and significant excess return around authorization 

announcements of approximately 3%. This indicates that repurchase announcements have a 

positive economic benefit for shareholders. In the UK and Continental Europe, Lasfer (2000) 

and Rau and Vermaelen (2002) find a smaller excess return of approximately 1%. However, 

they examine share price performance around announcements that the company intends to ask 

                                                 
6
 The submission of buy limit orders by repurchasing firms may otherwise result in a temporary price impact. 
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the shareholders for repurchase authorization at the next general meeting - an announcement 

that often is expected. 

There are only a few studies that examine ARs on the actual repurchase days, since 

repurchases are not disclosed on a daily basis in most countries. Skjeltorp (2004), Zhang 

(2005) and McNally et al. (2006) examine actual share repurchases in Norway, Hong Kong 

and Canada, respectively. They all find positive excess returns on the actual repurchase days 

and McNally et al. (2006) find evidence that repurchases provide price support and that 

repurchasing companies have superior timing. 

Ikenberry et al. (1995) argue that if managers can detect the undervaluation of the firm’s 

shares and, therefore, decide to buy back shares, the announcement of the repurchase program 

is a valuable signal to the less informed marketplace. If the capital market is semi-efficient, 

the new equilibrium price should immediately and fully reflect the “true” value of the new 

information. However, studies such as Ikenberry et al. (1995, 2000), Chan et al. (2004), 

Zhang (2005), and Peyer and Vermaelen (2009), find long-run ARs up to 48 months 

following repurchase announcements. Thus, the market seems to under react to the 

information conveyed in repurchase announcements. Why the market reaction extends for 

such a long time is still puzzling. One explanation for the reported long-run excess returns is 

that they could be caused by chance and may be sample-specific, as argued by Kothari and 

Warner (1997) and Fama (1998). Another explanation is that the repurchase trades themselves 

support the stock price, as argued by McNally et al. (2006). 

 

3. Regulatory environment of open market share repurchases in Sweden 

and trading structure on the Stockholm Stock Exchange 
 

3.1. Regulation of open market share repurchases in Europe and Sweden 

 

Share repurchases in the European Union (EU) are regulated by Articles 19 to 24 of the 

Second Company Law Directive 77/91/EEC of 13 December 1976.  The aim of the Directive 

is to ensure minimum equivalent protection for both shareholders and creditors in public 

limited companies. The Directive states the minimum regulation in the Member States and it 

is up to each member state to prohibit share repurchases or implement a stricter regulation. 

According to Article 19 in the Directive, a public limited company may acquire its own shares 

after an authorization given by the shareholders at a shareholders’ meeting. The maximum 

length of the authorization shall be determined by national law, but may not exceed 5 years. A 
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company can either buy back its own shares to keep them as treasury stock or to reduce the 

company’s share capital. The share repurchase may not have the effect of reducing the net 

assets in the company’s annual accounts to a level below the sum of its share capital and non-

distributable reserves. 

In Sweden, share repurchases were prohibited from 1895 until March 10, 2000, when 

changes in the Companies Act 1975 made it possible for public limited companies to 

repurchase their own shares and keep them as treasury stock.
7
 The purpose of the prohibition 

was originally to protect the company’s creditors, but later it was motivated by the risk of 

speculation or price support by the company. A decision to repurchase shares must be made 

by the shareholders at a general shareholder meeting. However, the shareholder meeting can 

authorize the Board of Directors to make such a decision.
8
 The authorization to repurchase 

shares may not last longer than until the next annual general meeting and the maximum 

treasury stock the company is allowed to keep at any time is limited to 10% of the total 

number of shares in the company. Companies may repurchase their own stock on an 

authorized market or another regulated market within the European Economic Area, or 

through a tender offer directed to all shareholders.
9
  

In order to ensure the integrity of financial markets in the EU and to enhance investor 

confidence in those markets, a new Directive on insider trading and market manipulation was 

published in 2003 (Directive 2003/6/EC). Sweden implemented the Directive into Swedish 

law on July 1, 2005.
10

 The prohibitions provided in the Directive do not apply to trading in 

own shares if such trading is carried out in accordance with the Commission Regulation (EC) 

No 2273/2003 of December 22, 2003.
11

 However, it is important to note that share 

repurchases not carried out as in regulation 2273/2003 should not per se be deemed to 

constitute market abuse. 

In many countries, corporate insiders such as officers, directors and major shareholders, 

are prohibited from trading in the firm’s stock when the informational advantage is expected 

to be particularly high. In Sweden, companies are also defined as insiders and, according to 

                                                 
7
 Before March 10, 2000, it was possible for firms to buy back shares directly from the shareholders and 

thereafter cancel them in a relatively slow and cumbersome administrative procedure (redemption of shares). 
8
 The repurchase decision is valid only if approved by shareholders holding at least two-thirds of the votes cast 

and the shares represented at the meeting. In general, the shareholder meeting authorizes the Board of Directors 

to make decisions about share repurchases. 
9
 Companies may also repurchase their own stock on an authorized market or another regulated market outside 

the European Economic Area after approval from the Swedish Financial Supervisory Authority (FI). 
10

 Market Abuse Penal Act (SFS 2005:377).  
11

 A regulation is directly applicable, which means that it creates law which takes immediate effect, on the day of 

its publication, in all the Member States without any further action on the part of the national authorities. 
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Swedish law, firms may not engage in trading in their own shares during the 30 days prior to 

the publishing of interim reports, the day of publication included.
12

 

Companies repurchasing their own shares on the SSE must comply with the Exchange’s 

rules regarding share repurchases.
13

 The rule book for issuers issued by the SSE states the 

following regarding share repurchases; the company’s resolution at a general shareholder 

meeting to purchase the company’s own shares and decisions by the Board of Directors to 

utilize possible authorizations to purchase the company’s own shares must be disclosed as 

soon as possible. The disclosure must contain information on: 

 The period during which the decision to purchase the company’s own shares is to be 

effected or the period during which the authorization may be utilized; 

 Existing holdings of the company’s own shares and the maximum number of shares 

intended to be purchased; 

 The highest and lowest repurchase price per share; 

 The purpose of the repurchase program. 

 

The company must report to the SSE all repurchase transactions as soon as possible, and not 

later than 30 minutes before the Exchange opens on the trading day immediately following 

the repurchase day. With the exception of block transactions, the company may not purchase 

more than 25% of the average daily turnover during the four calendar weeks immediately 

preceding the week of the repurchase.
14

 The company may only place orders or close 

transactions in the company’s own shares within the bid-ask spread applying on the 

Exchange. 

 

3.2. Trading structure on the Stockholm Stock Exchange 

 

Trading in shares listed on the SSE is conducted in an electronic order-driven trading system. 

Traders submit orders in the trading system through Exchange members. There are no 

designated market makers; however, some smaller firms engage liquidity providers. Buy and 

sell orders entered into the trading system are automatically matched. Limit orders are first 

prioritized by price and then by time. If a trader requires immediate execution, the trader must 

submit a buy (sell) limit order that hits the current best ask (bid) price. Traders can submit 

                                                 
12

 The Act concerning Reporting Obligations for Certain Holdings of Financial Instruments (SFS 2000:1087). 
13

 Rules regarding purchase and sale of a company’s own shares in the Rule book for issuers. 
14

 A block transaction is defined as a single transaction of at least 5 million SEK for companies traded at the 

Large Cap segment and 2.5 million SEK for companies traded at the Mid and Small Cap segments on the SSE. 
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hidden limit orders, where only a portion of the order volume is displayed in the limit order 

book. However, the hidden portion has lower priority than the displayed limit orders with the 

same price. Exchange members can choose between trading on-exchange or outside the 

Exchange. On-exchange, the Exchange member can either make trades in the electronic 

order-driven trading system or outside the order book as a manual trade. In both cases, the 

trades must comply with the requirements of the Exchange. Manual trades that take place 

during the trading hours of the Exchange must be reported as close to real-time as possible, 

but no later than three minutes from the trading agreement. Manual trades that take place after 

trading hours must be reported prior to the opening of the Exchange the following trading 

day. The SSE offers a high degree of transparency. Traders observe, in real-time, bid and ask 

prices with corresponding depth, concluded transactions, as well as the identities of Exchange 

members behind executed transactions. 

 

4. Data and sample 

 

The initial sample includes all initiated open market share repurchase programs that were 

authorized between March 2000 and December 2009. In Sweden, a repurchase program must 

be authorized by the shareholders at a shareholder’s meeting; details of the programs were 

collected from the meetings’ resolutions. Announcements by the Board of Directors to utilize 

repurchase authorizations (initiation announcements) were obtained from AffärsData and 

from the companies’ websites.
15

 

Data of share repurchase conducted on the SSE was collected from NASDAQ OMX 

Stockholm.
16

 The data includes the name of the repurchasing firm, the repurchase date, the 

total number of shares repurchased during the day distributed by class of share, and the 

average repurchase price. NASDAQ OMX Stockholm also provided data on daily trading 

volumes for on-exchange trades executed both inside and outside the electronic order-driven 

trading system (automatic and manual trades). The first repurchase in the sample is on March 

30, 2000 and the last repurchase is on April 9, 2010. 

The Thomson Reuters Datastream database was used to obtain price and total return data 

on individual shares as well as data on the book values of equity. The total number of 

                                                 
15

 Decisions by the Board of Directors to utilize possible authorizations to purchase the company’s own shares 

must be publicly disclosed as soon as possible according to rules by the SSE. 
16

 Data of repurchases between March 10, 2000, and December 18, 2000, was collected from the Swedish 

Financial Supervisory Authority (Finansinspektionen), since NASDAQ OMX Stockholm did not keep track of 

share repurchases during this period. 
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registered shares was provided by Euroclear Sweden and hand-collected from annual 

reports.
17

 

 

Table 1 

Statistics of initiated open market share repurchase programs authorized from 2000 to 2009 

 

 
No. of authorized 

rep. programs 

 Authorized fraction  Sought fraction
 

 Acquired fraction 

Year  Mean Median  Mean Median  Mean Median 

2000 43  9.2 10.0  8.2 10.0  4.8 4.0 

2001 35  9.1 10.0  7.0 10.0  2.8 2.2 

2002 41  9.5 10.0  7.0 10.0  2.7 1.8 

2003 30  9.2 10.0  6.3 5.7  2.1 1.5 

2004 25  8.8 10.0  6.2 5.0  2.1 1.0 

2005 15  9.1 10.0  5.9 6.8  1.9 0.9 

2006 29  9.2 10.0  5.2 5.0  3.2 2.8 

2007 58  8.5 10.0  5.0 4.1  2.0 1.2 

2008 53  8.2 10.0  5.1 2.5  1.8 1.2 

2009 22  7.7 10.0  5.2 4.4  1.7 0.9 

           All years 351  8.8 10.0  6.0 5.1  2.6 1.6 

            

The table shows summary statistics of initiated open market share repurchase programs by Swedish firms listed 

on the SSE. The year of the repurchase program is the year the program was authorized by the shareholders at a 

shareholders’ meeting. The authorized fraction is the fraction of the total number of shares in the company that 

the shareholders authorize the Board of Directors to repurchase or keep as treasury shares. The sought fraction is 

the fraction of the total number of shares in the company that the Board of Directors intends to repurchase or 

keep as treasury shares in the initiation announcement of the share repurchase program. The initiation 

announcement is the announcement by the Board of Directors to utilize the repurchase authorization by the 

shareholders. The acquired fraction is the fraction of the total number of shares in the company that is 

repurchased in the repurchase program. Due to missing initiation announcements, the sought fraction is based on 

a total of 227 initiation announcements. Fraction numbers in the table are in percent. 

 

Table 1 reports summary statistics of the repurchase programs. The total number of 

initiated open market share repurchase programs during the sample period was 351 (executed 

by 125 different firms). The repurchase activity tends to fall during recessions and rise during 

boom periods. 

On average, shareholders authorized the company to repurchase 8.8% of the total number 

of shares. However, this figure is skewed since approximately 83% of the authorizations are 

for the maximum allowed fraction of shares that the company is allowed to keep at any time 

(10%).
18

 Shareholders generally authorize the Board of Directors to initiate a share repurchase 

program. Decisions by the Board of Directors to utilize a repurchase authorization must be 

                                                 
17

 Euroclear Sweden provided data on the total number of shares at the end of each year. The total number of 

shares within years was hand-collected from annual reports. 
18

 According to the Swedish Companies Act, the maximum treasury stock the company is allowed to keep at any 

time is limited to 10% of the total number of shares in the company (SFS 1975:1385 and SFS 2005:551). 
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publicly disclosed immediately, and the initition announcement must include the maximum 

number of shares the company intends to repurchase. On average, the Board of Directors 

sought 6.0% of the shares.
19

 The fraction of shares acquired was however on average 

significantly less. In the mean (median) repurchase program, 2.6% (1.6%) of the shares were 

bought.
20

  

 

Table 2 

Summary statistics of number of repurchase days in initiated open market share repurchase programs 

and trading days between events within repurchase programs authorized 2000 to 2009 

 

 Mean Median Min Max 

Number of repurchase days in the repurchase program 29 18 1 158 

Trading days between authorization and the initiation announcement
 

63 37 0 240 

Trading days between authorization and the first repurchase 67 41 0 241 

Trading days between the initiation announcement and the first repurchase
 

12 2 -1 200 

      

The table reports the number of repurchase days in 335 open market share repurchase programs authorized over 

the period 2000 to 2009 by Swedish firms listed on the SSE. The table also shows statistics of the number of 

trading days between the repurchase authorization and the initiation announcement, the trading days between the 

repurchase authorization and the first repurchase day, and the trading days between the initiation announcement 

and the first repurchase day in the repurchase program. The initiation announcement is the announcement by the 

Board of Directors to utilize the repurchase authorization. Due to missing dates for some of the initiation 

announcements, the trading dates between authorization and the initiation announcement and the trading days 

between the initiation announcement and the first repurchase are based on 227 repurchase programs. 
 

Table 2 reports the number of repurchase days in the repurchase programs. The median 

number of repurchase days in a repurchase program was 18, while the average was 29 

repurchase days. In 46 repurchase programs, there was only one repurchase day (not reported 

in table). The maximum number of repurchase days in a repurchase program was 158. The 

median number of trading days between the repurchase authorization at a shareholders’ 

meeting and the initiation announcement was 37, while the average number of trading days 

was 63. In general, the first repurchase is executed 2 trading days (median) after the initiation 

announcement. 

 

  

                                                 
19

 The sought fraction is based on 227 initiation announcements due to missing data. 
20

 In one program, 10.9% of the shares were bought. This was possible since the company (JM AB) was 

authorized by the shareholders to keep a maximum of 10% of the total number of shares as treasury stock and 

the company cancelled treasury shares during the authorized program period. 
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5. Methods for measuring the price impact of open market share 

repurchases  
 

The main objective of this study is to measure the price impact of open market share 

repurchases. The price impact is examined in the short-term around the initiation 

announcements of repurchase programs as well as around the actual repurchase days. 

Studying the short-term price effects of different events is fairly straightforward, and most 

studies today use the event study methodology introduced in the seminal paper by Fama et al. 

(1969). Later studies by, e.g., Brown and Warner (1980, 1985) and Patell (1976), consider 

implementation issues in the event-study methodology.
21

 

 In addition to short-term price effects, the paper examines the long-run stock performance 

following repurchase initiation announcements. Care must be taken in measuring long-run 

performance, since bad-model errors in expected returns grow faster with the return horizon 

than the volatility of returns, and according to Fama (1998) most long-term anomalies tend to 

become marginal or disappear when exposed to different models for expected returns or when 

different statistical approaches are used to measure them. In the next sections, the methods 

used in the paper to measure short- and long-term ARs are described. 

  

5.1. Measuring abnormal returns surrounding the initiation announcements of open 

market share repurchase programs 

 

To study the price impact surrounding initiation announcements, a standard event study 

methodology with the market model as a benchmark is used. The market model is: 

(1) 

 

where Ri,t is the total return on security i over day t, Rm,t is the return on the value-weighted 

OMXSPI over day t, αi and βi are the parameters of the market model, and εi,t is the zero mean 

disturbance term. Returns are indexed in the event-time with the event-date at τ=0. The event-

date is the date of the initiation announcement. τ=T1+1 to τ=T2 represents the event window 

and τ=T0+1 to τ=T1 represents the estimation window. The length of the estimation window is 

250 trading days and is defined as L1=T1-T0. ARs 20 trading days before and 20 trading days 

after the announcement event are studied. The length of the event window is thus 41 trading 

days and is defined as L2=T2-T1. Under general conditions, ordinary least squares (OLS) is a 

                                                 
21

 Brown and Warner (1980, 1985) deal with implementation issues for data sampled at monthly and daily 

intervals, respectively, while Patell (1976) deals with standardized abnormal returns. 
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consistent estimation procedure for the market model parameters. The OLS estimators of the 

market model are estimated for each event j over the estimation window L1.
22

 Using the 

market model to measure the normal return, the AR for event j at event day τ in the event 

window is computed as: 

(2) 

 

where  ̂  and  ̂  are OLS values from the market model and estimated during the estimation 

period L1 for each event j. 

 For each event in the sample, the cumulative AR is calculated from event day τ1 to τ2. The 

cumulative average AR across all the events, N, in the sample is then: 

 

(3) 

 

The null hypothesis to be tested is that the cumulative average AR during the event window is 

equal to zero. The test statistic proposed by Patell (1976) is used. This test statistic allows the 

AR to have a different standard deviation each day and considers any increase in variance due 

to prediction outside the estimation period. Under the null hypothesis - conditional upon the 

event window market returns - the standard deviation of the AR each event day τ for event j 

is: 

 

(4) 

 

 

 

where     is the standard deviation of the residual for event j over the estimation period L1 in 

the market model regression (1) and μm,j is the average market return over the estimation 

period for event j. The AR each event day is standardized by the estimated standard deviation 

of the AR. By standardizing the ARs, identical distributed ARs across events are obtained. 

The standardized AR for each event day τ and event j is: 

(5) 

 

  

                                                 
22

 To reduce the potential bias from non-synchronous trading, Betas are also adjusted using the Scholes and 

Williams (1977) procedure. However, the procedure does not change the results significantly. 
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and the standardized cumulative AR from τ1 to τ2 for event j is estimated as: 

 

(6) 

 

 

The standardized cumulative AR for each event j is distributed as a Student t statistic with L1-

2 degrees of freedom. To test whether the average cumulative abnormal return (CAR) is zero, 

I calculate the following test statistic: 

 

(7) 

 

 

where the estimation window, L1, for each event j is 250 trading days. Since the estimation 

window is large, the distribution of the test statistic tends to the unit normal N(0, 1). 

 The use of event study methodology with daily returns is subject to a number of potential 

problems of concern. First, the evidence suggests that distributions of daily returns for an 

individual security are fat-tailed relative to a normal distribution. However, Brown and 

Warner (1985) show that the non-normality of daily returns has no obvious impact on event 

study methodologies, since the mean excess return in a cross-section of securities converges 

to normality as the number of sample securities increases.
23

 Second, non-synchronous trading 

may result in biased OLS estimates of Beta. However, Beta parameter estimations based on 

the methodology procedure suggested by Scholes and Williams (1977) to control for non-

synchronous trading produce similar results to OLS estimates of market model parameters. 

Third, autocorrelation and cross-sectional dependence in the time-series of mean daily excess 

returns may be a concern, and the adjustment of the variance estimate to account for these 

issues may be necessary. However, Brown and Warner (1985) find that only in special cases 

is it necessary to adjust the variance estimates to account for these issues. 

 In an event study, it is important to identify the exact date of the event. Since initiation 

announcements of share repurchases must be publicly disclosed as soon as possible after the 

decision by the Board of Directors to utilize the authorization, the exact date of the event is 

                                                 
23

 If the returns in the cross-section of securities are independent and identically distributed, the distribution of 

the sample mean return will increasingly approximate a normal distribution according to the Central Limit 

Theorem. 
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easily identified. To accommodate for announcements after the Exchange’s trading hours, a 2 

day event window (0 to +1) is used to analyze the market reaction. 

 

5.2. Measuring abnormal returns on share repurchase days 

 

To test whether repurchase trading causes a price impact, the AR is measured on the actual 

repurchase days. To measure the price impact surrounding the first repurchase day in a 

repurchase program, the market model - described in section 5.1 - is used as a benchmark. 

The market model specification is, however, not suitable to estimate the AR for all repurchase 

days in the sample since the estimation windows will overlap the events. The market-adjusted 

model, which does not require any pre-event estimations, is therefore used as benchmark. The 

market adjusted model is: 

(8) 

 

where ARi,t is the AR on security i over calendar day t, Ri,t is the total return on security i over 

calendar day t, and Rm,t is the total return on an equal-weighted index of all shares listed on 

the SSE over calendar day t.
24

 

 ARs are indexed with the sequence number of the repurchase day in each repurchase 

program with the first repurchase day in each repurchase program j at τ=1. The average AR 

over repurchase day τ, across all repurchase programs is:   

 

(9)  

 

where ARj,τ is the AR over repurchase day τ in repurchase program j, and N is the number of 

share repurchase programs. 

 The test statistic used to evaluate the significance of the average AR each repurchase day τ, 

is the ratio of the average AR across repurchase programs, to its standard deviation: 

 

(10) 

 

                                                 
24

 The return on the value-weighted OMXSPI is also used as Rm in the estimations and results. 
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where σ(ARτ) is the standard deviation of the ARs on repurchase day τ across repurchase 

programs.
25

 If the ARs each repurchase day τ are independent and identically distributed, and 

normal, the test statistic is distributed Student-t under the null hypothesis.
26

 

 

5.3. Measuring long-run abnormal performance following initiation announcements of 

open market share repurchase programs 

 

To measure the long-run abnormal performance following the initiation announcements of 

open market share repurchase programs, Ibbotson’s (1975) Returns Across Time and 

Securities (RATS) methodology and the calendar-time portfolio approach advocated by Fama 

(1998) and Mitchell and Stafford (2000) are used.
27

 

 In the RATS approach, security excess returns are regressed, each month in the event-time, 

on the three Fama-French (1993) factors and the additional momentum factor advocated by 

Carhart (1997). The estimated intercept represents the monthly average AR for each event 

month τ with the month of the initiation announcement indexed zero (τ=0). ARs 6 months 

prior to the initiation announcement up to 24 months following the initiation announcement 

are considered in the analysis.
28

 The following cross-sectional regressions are run each event 

month: 

(11) 

(12) 

 

where Ri,t is the monthly total return on security i in the calendar month t that corresponds to 

the event month τ, with τ=0 being the month of the share repurchase initiation announcement. 

Rf,t is the return on the 3 month T-bill and MKTt is the monthly market return on the value-

weighted OMXSPI stock index adjusted for the 3 month T-bill rate in the calendar month t 

that corresponds to the event month τ. HMLt, SMBt and MOMt  are the returns on the book-to-

market, size and momentum factor, respectively in calendar month t. The returns on the book-

                                                 
25

 To control for the potential risk of variance changes in the returns surrounding the repurchase transactions, a t-

statistic based on the cross-sectional standard deviation of the abnormal returns is used instead of a t-statistic 

based on the times-series standard deviation of the abnormal returns. 
26

 Since the repurchase days are spread out within the repurchase programs and over the years, there is no 

adjustment for cross-sectional dependence in the abnormal returns. Brown and Warner (1985) also argue that if 

the degree of dependence is small, ignoring the dependence induces little bias in the variance estimates.  
27

 The buy-and-hold methodology is not used in the study because imperfect expected returns from bad-models 

are compounded with long horizons and because the methodology suffers from the cross-sectional dependence 

of the individual firms’ abnormal returns, as argued by Fama (1998) and Mitchell and Stafford (2000).  
28

 Returns are truncated for June 2010 and the post-event period is truncated if the firm initiates a subsequent 

repurchase program. Observations in the six event-months prior to the initiation announcement are excluded if 

they overlap with event-months in a firm’s prior repurchase program.   
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to-market and size factor are calculated as in Fama-French (1993).
29

 All firms listed on the 

SSE are ranked on market capitalization at the end of December each year from 1999 to 2009. 

The median market capitalization is then used to split the firms into two groups - small (S) 

and big (B). All firms listed on the SSE are also ranked on book-to-market equity values and 

split into the bottom 30% (L), the middle 40% (M) and the top 30% (H). From the 

intersections of the two market capitalization groups and the three book-to-market equity 

groups, six portfolios are constructed. The SMB factor is the difference, each month, between 

the simple average of the returns on the three small-stock portfolios (S/L, S/M and S/H) and 

the simple average of the returns on the three big-stock portfolios (B/L, B/M and B/H).
30

 The 

HML factor is the difference, each month, between the simple average of the returns on the 

two high book-to-market equity portfolios (S/H and B/H) and the simple average of the 

returns on the two low book-to-market equity portfolios (S/L and B/L).
31

 The momentum 

factor, MOM, is the difference between the equal-weighted average return of firms with the 

highest 30% 11 month returns minus the equal-weighted average of firms with the lowest 

30% 11 month returns as in Carhart (1997). 

The CAR over different time-event windows is calculated in the analysis. The t-statistic for 

the CAR is the CAR divided by the square root of the sum of squares of the monthly standard 

errors over the event-time period. The advantage of the RATS methodology is that it accounts 

for any changes in riskiness of the equity over the event window and the drawback of the 

method is that the estimators are not minimum variance because the disturbances (εi,t) are 

heteroscedastic, caused by the differing risk parameters and σ
2
(εi,t) that correspond to the 

different securities in the regression. To alleviate this issue, portfolios are formed using the 

calendar-time portfolio approach advocated by Fama (1998) and Mitchell and Stafford 

(2000).
32

 In the calendar-time portfolio approach, portfolios of event firms are formed each 

calendar month. Firms that have initiated an open market share repurchase program are 

included in the portfolio the calendar month after the announcement month, and excluded 

from the portfolio after a 12 or 24 month holding period. At the beginning of each calendar 

month, the portfolio is rebalanced so that the portfolio is equally weighted. Excess returns are 

                                                 
29

 With the exception that Fama and French (1993) rank the firms on size in June each year. In this study, the 

firms are ranked on size in December each year. 
30

 According to Fama and French (1993), the SMB factor is meant to mimic the risk factor in returns related to 

firm size.  
31

 According to Fama and French (1993), the HML factor is meant to mimic the risk factor in returns related to 

book-to-market equity. 
32 

The calendar-time portfolio approach was originally used by Jaffe (1974) and Mandelker (1974).
 



 

31 

 

regressed on the three Fama-French (1993) factors as well as on the four Carhart (1997) 

factors, as follows: 

 

(13) 

(14) 

 

where Rp,t is the monthly return on the equally-weighted portfolio of event firms in calendar 

month t. The other variables are defined as above. By forming portfolios of event firms, any 

cross-sectional dependence of the individual event firm ARs are accounted for in the portfolio 

variance at each point in calendar time. At least 10 firms are required in the event portfolio 

each point in time to mitigate the heteroscedasticity problem from changing the number of 

firms in the event portfolio through time. 

 

6. Empirical results 

 

The empirical results are separated into three parts. In the first part in section 6.1, the price 

impact surrounding initiation announcements of share repurchase programs is evaluated. In 

the second part, in section 6.2, the price impact of the actual share repurchases is examined. In 

the third and final part, in section 6.3, the long-run stock performance following the initiation 

announcements is examined. 

 

6.1. Price impact of initiation announcements of open market share repurchase 

programs 

 

Figure 1 illustrates the average CAR around the initiation announcement of open market share 

repurchase programs. The CAR begins 20 trading days before the initiation announcement 

and continues until 20 trading days after the announcement. The daily AR for each firm is the 

total daily return in excess of the return estimated by the market model. The parameters of the 

market model are calculated over days -270 to -21 relative to the announcement day. The 

sample comprises 126 initiation announcements, with no other price affecting information on 

tptptptptpptftp

tptptptpptftp

MOMmHMLhSMBsMKTRR

HMLhSMBsMKTRR

,,,

,,,

 

 











32 

 

the same day or the trading day prior to the announcement day over the period March 2000 to 

March 2010.
33

 

Figure 1 shows that announcements of open market share repurchase programs are, on 

average, preceded by a period of negative abnormal performance, and that there is a 

significant positive price impact of the repurchase announcement with a possible 

overreaction. In the post-event period, the excess return appears to disappear. This result is 

similar to the findings reported by several prior studies examining repurchase announcements 

in other markets and time periods, e.g., Vermaelen (1981), Comment and Jarrell (1991), 

Ikenberry et al. (1995), and Hatakeda and Isagawa (2004). 

 

Figure 1 

Illustration of the average cumulative CAR around the initiation announcements of open market share 

repurchase programs 

 

 
 

The figure illustrates the average CAR in percent surrounding the initiation announcements of open market share 

repurchase programs by Swedish firms listed on the SSE. The sample includes 126 initiation announcements 

with no other price affecting information on the same day or the trading day prior to the announcement over the 

period March 2000 to March 2010. The CAR is the accumulated average AR from 20 trading days before the 

initiation announcement until 20 trading days afterwards. The ARs are measured with the market model as 

benchmark. The parameters of the market model are calculated over days -270 to -21 relative to the initiation 

announcement. 

 

                                                 
33

 80 announcements are excluded because they are on the same day or the day after an interim report. Another 4 

announcements are also excluded due to other coincident confounding news or due to a short return history for 

estimating market model parameters. 
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In Table 3, the average CAR with t-statistics is reported for the different event windows 

around the share repurchase initiation announcement. For the full sample there is a 

significantly negative average CAR during the 20 trading days prior to the initiation 

announcement of -1.83% (t-statistic of -2.27), which suggests that the initiation 

announcement is triggered by a period of share price underperformance. The average 2 day 

AR around the initiation announcement is 1.94% (from day 0 to +1) and statistically 

significant at the 1% level (t-statistic of 7.61). This is consistent with the 2 day AR of 2.39% 

reported by Peyer and Vermaelen (2009) for the US market over the period 1991 to 2001, and 

the 2 day AR of 2.15% reported by Hatakeda and Isagawa (2004) for the Japanese market 

over the period 1995 to 1998. In the period following the repurchase announcement (from day 

+2 to +20), the cumulative average AR is not significantly different from zero (t-statistic of -

0.67) for the whole sample. 

 

Table 3 

Abnormal returns surrounding the initiation announcements of open market share repurchase programs 

 

  Trading days relative to announcement day 

  -20 to -1  0 to +1  +2 to +20 

 n CAR t-statistic  CAR t-statistic  CAR t-statistic 

Full sample 126  -1.83
** 

-2.27  1.94
*** 

7.61  -0.53
 

-0.67 

  
  

  
 

  
 

 Fraction sought  
  

  
 

  
 

 

Less than 5% 54  -1.47
 

-1.23  1.50
*** 

3.96  -3.24
*** 

-2.77 

5 to 10% 72  -2.10
* 

-1.92  2.28
*** 

6.69   1.50
 

1.40 

  
  

  
 

  
 

  

The table reports the average CAR in percent surrounding the initiation announcements of open market share 

repurchase programs by Swedish firms listed on the SSE. The sample includes 126 initiation announcements 

with no other price affecting information on the same day or the trading day prior to the announcement over the 

period March 2000 to March 2010. The ARs are measured with the market model as a benchmark. The 

parameters of the market model are calculated over days -270 to -21 relative to the initiation announcement. ARs 

are reported for the full sample and stratified by the fraction of the total numbers of shares sought in the 

initiation announcement. *, ** and *** indicate two-tailed significance levels of 10%, 5% and 1%, respectively. 

 

In Table 3, the sample is split by the fraction of the total number of shares that the 

company sought in the initiation announcement.
34

 The average 2 day AR for companies that 

sought less than 5% of the shares is 1.50%, and for companies that sought 5% or more of the 

shares the AR is 2.28%. This result is consistent with the findings of Comment and Jarrell 

(1991) and Ikenberry et al. (1995), who find that larger repurchase programs are received 

more favorably by the market. In the post-announcement period (from day +2 to +20), the 

                                                 
34

 Most firms state the maximum number of shares that the firm intends to repurchase in the initiation 

announcement of the share repurchase program. 
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cumulative average AR is -3.24% and significantly negative for the smaller repurchase 

programs and not significantly different from zero for the larger programs. 

Table 4 reports the average CAR around the initiation announcement of open market share 

repurchase programs stratified by the reason for the repurchase programs stated in the 

announcement. The reasons are classified according to the following five categories: 

1. Capital structure: Adjustment of the capital structure or distribution of excess cash. 

2. ESOP: Provide shares for ESOPs or convertibles. 

3. Acquisitions: Use of the repurchased shares in acquisitions. 

4. Key ratios: Improve the firm’s key ratios or avoid the dilution of shares. 

5. Good investment: The stock is a good investment. 

 

Table 4 

Frequency distribution and announcement returns of open market share repurchase programs stratified 

by the stated reason for the repurchase program 

 

 Reason stated in the share repurchase initiation announcement 

Number of  reasons per 

announcement Capital structure ESOP Acquisitions Key ratios Good investment 

1 48 25 5 4 5  

2 23 5 15 6 1  

3 12 12 13 2 0  

Total 83 42 33 12 6  

      

CAR (-20, -1)  -2.57
** 

 -2.24  -2.15
 

 0.94
 

 -1.89 

 (-2.49)
 

(-1.68)
 

(-1.34)
 

(0.44)
 

(-0.57) 

      CAR (0, +1)   2.60
*** 

  0.86
** 

  2.50
*** 

 1.97
** 

  3.09
**

 

  (7.96)
 

 (2.04)
 

 (4.92)
 

(2.90)
 

 (2.95)
 

      CAR (+2, +20)   0.18
 

 -3.27
** 

 -1.52
 

 3.13
 

  2.23 

  (0.18) (-2.52)
 

(-0.97)
 

(1.49)
 

         (0.69)
 

       

The table reports the frequency distribution and announcement returns of open market share repurchase 

programs stratified by the stated reason for the repurchase program. One announcement might refer to several 

reasons. The sample includes 126 initiation announcements with no other price affecting information on the 

same day or the trading day prior to the announcement over the period March 2000 to March 2010. The reasons 

for the repurchase programs are classified into the following categories: 

 

Capital structure: Adjustment of the capital structure or distribution of excess cash. 

ESOP: Provide shares for ESOPs or convertibles. 

Acquisitions:  Use of the repurchased shares in acquisitions. 

Key ratios: Improve the firm’s key ratios or avoid the dilution of shares. 

Good investment: The stock is a good investment. 

 

The ARs are measured with the market model as a benchmark. The parameters of the market model are 

calculated over days -270 to -21 relative to the initiation announcement. CARs are reported for various event 

windows surrounding the initiation announcement (t-statistics in parentheses). ** and *** denote two-tailed 

significance levels of  5% and 1%, respectively. 
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Multiple reasons are often cited in the repurchase announcements and the frequency with 

which one particular reason is stated together with any of the other four reasons is, therefore, 

also reported. For example, in 83 announcements “Capital structure” was stated as a reason 

for the repurchase program; however, only 48 announcements state “Capital structure” as the 

sole reason for the repurchase program. 

Interestingly, share repurchase programs motivated by an ESOP experience a smaller 

market reaction around the initiation announcement of the repurchase program than programs 

with other stated reasons. The excess return around the initiation announcement of a share 

repurchase program motivated by an ESOP is 0.86% and is consistent with the option-funding 

hypothesis in Kahle (2002), which predicts that the announcement return of repurchase 

programs initiated to fund employee stock option exercises should not be as positive as if the 

repurchase were due to undervaluation or as a method to mitigate agency costs. Share 

repurchase programs motivated by ESOPs also experience a significantly negative post-

announcement return with a cumulative average AR of -3.27%. 

To further analyze the price impact around the initiation announcement of open market 

share repurchase programs the 2 day AR over days 0 to 1 is regressed relative to firm and 

repurchase program characteristics that previous studies have found to be significantly related 

to the initial market reaction to repurchase program announcements. The following cross-

sectional regression with the 2 day AR as the dependent variable is run: 

 

(15) 

 

where CARi is the 2 day cumulative AR over days 0 to 1 relative to repurchase announcement 

i. SIZEi is the natural log market capitalization and BMi is the book-to-market equity value of 

the firm with the repurchase announcement i at the end of the prior year. SOUGHTi is the 

stated maximum fraction of the firm’s total number of shares that the company intends to 

repurchase or keep as treasury shares in initiation announcement i. PRECARi is the 

cumulative AR from trading day -20 to trading day -1 relative to announcement i. ESOPi is a 

dummy variable coded as 1 if at least one motivation for the repurchase program in the 

announcement i is that the repurchased shares are for an ESOP, and zero otherwise. 

Table 5 shows the results from the regression. The coefficient of firm size (SIZE) is 

significantly negative, which implies that the initial market reaction to the announcement of a 

share repurchase programs decreases with firm size. If firm size is a proxy for informational 

asymmetry, the result is consistent with the signaling hypothesis in which the repurchase 

iiiiiii ESOPPRECARSOUGHTBMSIZECAR   54321
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announcement serves as a signal from the more informed managers that the firm is 

undervalued. If the informational asymmetry is higher for smaller firms, then the market 

reaction to repurchase announcements made by smaller firms should be more favorable than 

for larger firms.
35

 

 

Table 5 

Regression results of the initial market reaction to open market share repurchase program 

announcements 

 

 Dependent variable  

 CAR (0, +1)  

Independent variable Coefficient t-statistic  

Intercept  0.1335
*** 

3.63 

SIZE -0.0050
*** 

-3.38 

BM -0.0011
 

-0.19 

SOUGHT  0.0154
 

0.18 

PRECAR -0.0718
** 

-2.10 

ESOP -0.0119
* 

-1.82 
 

   Adjusted R
2 

0.10  

Number of obs. 126  

    

The table reports regression results from the following regression: 

 

iiiiiii ESOPPRECARSOUGHTBMSIZECAR   54321
 

 

where CARi is the 2 day CAR over trading days 0 to 1 relative to the day of the initiation announcement i. SIZEi 

is the natural log market capitalization and BMi is the book-to-market equity value of the firm with the initiation 

announcement i at the end of the prior year. SOUGHTi is the stated maximum fraction of the firm’s total number 

of shares that the firm intends to repurchase or keep as treasury shares in initiation announcement i. PRECARi is 

the CAR from 20 trading days before the initiation announcement i until 1 trading day before. ESOPi is a dummy 

variable coded as 1 if at least one stated reason for the repurchase program in the initiation announcement i is 

that the repurchased shares are for an ESOP, and zero otherwise. The standard errors of the coefficients have 

been adjusted for heteroscedasticity using White’s (1980) procedure. *, ** and *** indicate two-tailed 

significance levels of 10%, 5%, and 1%, respectively. 

 

 The book-to-market equity value (BM) is commonly used as a proxy for growth 

opportunities, but sometimes also for undervaluation. Firms with relatively high book-to-

market equity values are then considered undervalued and, therefore, more likely to have 

undervaluation as their primary motivation for share repurchases. A positive relationship 

between the initial market reaction to share repurchase announcements and the book-to-

market equity value is thus expected. However, in the regression, the coefficient of the book-

to-market equity variable (BM) is not significantly different from 0. This result is consistent 
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 Smaller firms are less frequently followed by analysts and the media and are therefore subject to higher 

information asymmetries than larger firms. 
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with the findings in Ikenberry et al. (1995), which find no indication that the book-to-market 

ratio has any impact on the market reaction to repurchase announcements. 

Comment and Jarell (1991) and Ikenberry et al. (1995) find that the announcement return 

is positively related to the maximum number of shares sought in the initiation announcement, 

presumably because a relatively large sought fraction is a stronger signal of undervaluation. 

However, the results show that the fraction of shares that the firm intends to repurchase in the 

initiation announcement (SOUGHT) does not explain the initial market reaction to the 

announcement of a share repurchase program. This is not surprising, since 48% of the 

initiation announcements in the sample are for the maximum allowed repurchase size of 10% 

and as such there is little variation in the SOUGHT variable to account for any variation in the 

AR. 

In the analysis of the cumulative average AR around the initiation announcements (Table 

3), the average CAR was significantly negative in the pre-announcement period (trading day -

20 to -1 relative to the announcement). To control for any mean-reversion effect arising from 

the negative AR in the pre-announcement period, a variable for the CAR over days -20 to -1 

relative to the announcement (PRECAR) is included in the regression. The coefficient of the 

PRECAR variable is significantly negative, which implies that there is a negative relationship 

between the market reaction to the initiation announcement and the pre-announcement 

CAR.
36

 

 Kahle (2002) argues that if companies repurchase shares to fund employee stock option 

exercises then, in an efficient market, the repurchase announcement return should not be as 

positive as if the repurchases were due to undervaluation (the option-funding hypothesis). In 

the regression, a dummy variable is therefore included (i.e., ESOP). The variable is coded as 1 

if any of the stated reasons in the initiation announcement is for an ESOP and zero otherwise. 

The coefficient of the ESOP variable is significantly negative and therefore consistent with 

Kahle’s (2002) option-funding hypothesis. 

 

6.2. Price impact of actual share repurchases 

 

In this section, the short-term price effect of actual share repurchases in open market share 

repurchase programs is examined. If repurchasing firms have market timing capability and 

repurchases shares when the shares are temporarily undervalued, then other traders will find it 

                                                 
36

 Comment and Jarrell (1991), Ikenberry et al. (1995), and Hatakeda and Isagawa (2004) also find a negative 

relationship between the abnormal return in the pre-announcement period and the announcement effect.  
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valuable to identify repurchase trades. A permanent positive price impact is, therefore, 

expected when other market participants detect that a company repurchases shares.
37

 

Alternatively, the submission of buy limit orders by repurchasing firms may result in a 

temporary price impact. 

The initial sample of actual share repurchases covers 9,624 repurchase events over the 

period March 2000 to April 2009 in 312 share repurchase programs initiated by 121 Swedish 

firms listed on the SSE. At first, the price performance around the first repurchase day in 

share repurchase programs is examined using a similar event study methodology as described 

in section 5.1. Figure 2 illustrates the average CAR from 10 trading days before to 10 trading 

days after the first repurchase in 245 open market share repurchase programs.
38

 

 
Figure 2 
Average CAR surrounding the first repurchase day in open market share repurchase programs 

 

 
 

The figure shows the average CAR surrounding the first repurchase day in 245 open market share repurchase 

programs initiated over the period March 2000 to March 2009 by Swedish firms listed on the SSE. The CAR is 

the accumulated average AR from 10 trading days before the first repurchase day until 10 trading days 

afterwards. The ARs are measured with the market model as a benchmark. The parameters of the market model 

are calculated over trading days -270 to -21 relative to the first repurchase day. Observations the same day or the 

day after an interim report are excluded from the sample. 
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 Firms that repurchase shares on the Stockholm Stock Exchange must publicly disclose their repurchase 

transactions as soon as possible and not later than 30 minutes before the opening of the stock exchange the 

following trading day. Repurchase volumes each repurchase day are also often quite substantial. Market 

participants are therefore often able to identify repurchase trades with ease.  
38

 From the initial sample, I exclude repurchase programs in which the first repurchase transaction in the 

program is on the same day or the day after an interim report. I also exclude five repurchase programs with too 

short a history to estimate the parameters in the market model.  
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The pre-event excess return seems stable, which indicates that firms do not as a rule time 

the beginning of their repurchase trades to a period of prior underperformance. On the first 

repurchase day and the following three days, there is a strong positive price impact. After a 

reversal in the ARs later in the post-event period, the prices seem to stabilize on a higher level 

than in the pre-event period. These results are consistent with a signaling hypothesis of 

undervaluation, but also with a hypothesis of a liquidity-driven price impact, since there is a 

small degree of reversal in the post-event period. 

In Table 6, the average CAR and their t-statistics for the different event windows are 

reported. The sample is also stratified by the stated reason for the share repurchase program in 

the initiation announcement. For the full sample, the pre-event AR from day -10 to day -1 

relative to the first repurchase day is not significantly different from zero. The average AR 

over days 0 to +1 is 0.74% and significantly positive, with a t-statistic of 3.98. Over the post-

event period, the average AR is not significantly different from zero. The permanent and 

significantly positive price impact is consistent with an undervaluation signaling hypothesis in 

which the first repurchase transaction in the repurchase program signals that the shares are 

undervalued. However, the price impact is not as large as the price impact of initiation 

announcements. 

 

Table 6 

The abnormal return surrounding the first repurchase day in open market share repurchase programs 
 

  Trading days relative to the first repurchase day in the repurchase 

program 

  -10 to -1  0 to +1  +2 to +10 

 n CAR t-statistic  CAR t-statistic  CAR t-statistic 

Full sample 245 -0.20
 

-0.49  0.74
*** 

3.98  -0.13
 

-0.32 

  
 

  
 

  
 

 Motivation  
 

  
 

  
 

 

Capital structure 177 -0.36
 

-0.73  0.89
*** 

4.07  0.15
 

0.32 

ESOP 74 -0.43
 

-0.59  0.40
 

1.21  -0.49
 

-0.71 

Acquisitions 69 -0.65
 

-0.77  0.32
 

0.85  0.49
 

0.61 

Key ratios 31 0.87
 

0.76  0.03
 

0.05  1.51
 

1.38 

Good investment 14 0.87
 

0.47  0.17
 

0.21  1.12
 

0.64 

           

The table reports the CAR in percent surrounding the first repurchase day in 245 open market share repurchase 

programs initiated over the period March 2000 to March 2009. ARs are reported for the full sample and stratified 

by the stated reason for the share repurchase program. The definitions of the stated reasons are found in table 4. 

The ARs are measured with the market model as a benchmark. The parameters of the market model are 

calculated over trading days -270 to -21 relative to the first repurchase day. Observations on the same day or the 

day after an interim report are excluded from the sample.  *, ** and *** indicate two-tailed significance levels of 

10%, 5% and 1%, respectively. 
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 When the sample is split by the stated reason for the share repurchase program, the price 

impact on the first repurchase day is positive for all programs, whatever the stated reason for 

the program in the initiation announcement. However, the AR is only significantly positive 

for repurchase programs that are motivated by capital structure adjustments or excess cash 

distributions. For these programs, the 2 day AR over day 0 to +1 is on average 0.89% with a t-

statistic of 4.07. 

  If the first repurchase trade in a repurchase program is a valuable signal of undervaluation, 

subsequent repurchase days are expected to have less signaling value. Table 7 reports the 

average AR for each of the first ten repurchase days in a repurchase program and also for all 

repurchase days in the sample. The market-adjusted model with the equal- or value-weighted 

market return as a benchmark is used to estimate the AR.
39

 The average AR for all repurchase 

days in the sample is 0.12%, with the equal-weighed market return index as a benchmark. It is 

worthwhile to note that repurchasing firms repurchase almost one third (31.8%) of the total 

traded volume each repurchase day. The persistent submission of buy limit orders from the 

repurchasing firms would likely support the share price temporarily. 

 

Table 7 

Abnormal return on repurchase days 

 

  EW benchmark  VW benchmark  
Rep. fraction 

tot. trad. vol. Repurchase day N AR t-statistic  AR t-statistic  

1 250   0.70
*** 

4.20   0.64
*** 

3.79  42.0% 

2 259   0.38
*** 

2.74   0.40
*** 

2.85  36.0% 

3 238   0.40
*** 

3.15   0.45
*** 

3.31  34.7% 

4 230  -0.04
 

-0.26   0.01
 

0.06  33.0% 

5 225   0.07
 

0.53   0.11
 

0.68  33.1% 

6 214   0.33
** 

2.08   0.26
 

1.60  31.9% 

7 206  -0.21
 

-1.41  -0.21
 

-1.30  31.8% 

8 199   0.21
 

1.42   0.22
 

1.47  30.3% 

9 200   0.29
** 

1.97   0.39
** 

2.30  32.9% 

10 189  -0.01 -0.08  -0.03
 

-0.18  30.8% 

          All 9,375   0.12
*** 

5.72   0.15
*** 

6.43  31.8% 

   
 

  
 

              

The table shows the average ARs in percent on repurchase days over the period March 2000 to April 2009 in 311 

repurchase programs initiated by 120 firms. The AR in the EW Benchmark column is the total stock return 

minus the equal-weighted return of all shares listed on the SSE. The AR in the VW Benchmark column is the 

total stock return minus the return on the value-weighted OMXSPI representing all shares listed on the SSE. The 

table also reports the average repurchase fraction of the total daily trading volume in the share. Repurchase 

events the same day or the day after an interim report are excluded from the sample as well as repurchase events 

September 11-12, 2001. ** and *** denote two-tailed significance levels of  5% and 1%, respectively. 

                                                 
39

 I have five more “first repurchase day” observations in Table 7 than I have in Table 6, since five observations 

are dropped in Table 6 due to a too short return history for calculating market model normal returns. The market-

adjusted model used in Table 7 to calculate normal returns does not require any historical returns.  
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Table 7 also shows that the first repurchase day in a repurchase program has the greatest 

price impact, which indicates - as predicted - that the first repurchase in a repurchase program 

has the most valuable signal. The average repurchase fraction is, however, relatively higher 

(42.0%) on the first repurchase day than on the other reported repurchase days; thus, the 

larger price impact on the first repurchase day may be due to a liquidity effect. 

 

Table 8
 

Firm fixed effects regression on AR on repurchase days 

 

 Dependent variable 

 AR (EW benchmark)  AR (VW benchmark) 

Independent variable Coefficient t-statistic  Coefficient t-statistic 

Intercept 0.0001
 

0.31  0.0003
 

0.67 

REPFRAC 0.0026
** 

1.92
 

 0.0030
** 

2.22
 

FIRST 0.0071
***

 3.99  0.0062
***

 3.52 

TENDAYS 0.0028
 

1.56  0.0030
 

1.61 

      Adjusted R
2 

0.0064  0.0039 

Number of firms 120  120 

Number of obs. 9,375  9,375 

  
 

  
 

 

The table reports regression results from the following firm fixed effects regression: 

 

jijijijiiji TENDAYSFIRSTREPFRACAR ,,3,2,1,    

 

where ARi,j is the AR for firm i on repurchase day j. The AR is calculated using the market-adjusted model with 

the equal-weighted return of all shares on the SSE (EW benchmark) and the value-weighted OMXSPI (VW 

benchmark) as benchmarks, respectively. REPFRACi,j is the fraction of the total number of traded shares that 

firm i repurchases on day j. FIRSTi,j is a dummy variable coded as 1 if the repurchase day j is the first repurchase 

day in the repurchase program initiated by firm i, zero otherwise. TENDAYSi is a dummy variable coded as 1 if 

there are 10 or more trading days between the repurchase day j and the prior repurchase day in the repurchase 

program initiated by firm i. The sample includes repurchase days over the period March 2000 to April 2009 in 

311 repurchase programs initiated by 120 firms. Repurchase events the same day or the day after an interim 

report are excluded from the sample as well as repurchase events September 11-12, 2001. Estimation is done 

with firm fixed effects and standard errors adjusted for group-wise heteroscedasticity. *, ** and *** indicate 

two-tailed significance levels of 10%, 5% and 1%, respectively. 
 

To analyze the ARs on the actual repurchase days more in detail, the following firm fixed 

effects regression is run: 

(16) 

 

where ARi,j is the AR for firm i on repurchase day j. The AR is calculated using the market-

adjusted model with the equal-weighted return of all shares on the SSE and the value-

weighted OMXSPI as benchmarks, respectively. REPFRACi,j is the fraction of the total 

number of traded shares that firm i repurchase on day j. FIRSTi,j is a dummy variable coded as 

jijijijiiji TENDAYSFIRSTREPFRACAR ,,3,2,1,  
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1 if the repurchase day j is the first repurchase day in the repurchase program initiated by firm 

i, zero otherwise. TENDAYSi is a dummy variable coded as 1 if there are 10 or more trading 

days between the repurchase day j and the prior repurchase day in the repurchase program 

initiated by firm i. 

In Table 8, the results from the firm fixed effects regression are reported. The coefficient 

of the repurchase size variable REPFRAC is positive and statistically significant at the 5% 

level, which indicates a positive association between the repurchase fraction and the AR. As 

noted earlier in the univariate analysis, the first repurchase in a repurchase program is, on 

average, greeted with the largest AR. A dummy variable FIRST coded as 1 if the repurchase is 

the first in a repurchase program - zero otherwise - is therefore included. The coefficient of 

the FIRST variable is positive and highly significant, even though the repurchase fraction is 

controlled for. Finally, a dummy variable TENDAYS coded as 1 if there are at least 10 non-

repurchasing days before the repurchase - zero otherwise - is included. The coefficient of the 

variable is positive. However, it is not statistically different from zero at any conventional 

levels. 

  

Figure 3 
Monthly average CAR surrounding open market share repurchase initiation announcements 

 

 
 

The figure plots the monthly average CAR from 6 months before the initiation announcement until 24 months 

afterwards. ARs are calculated each event month using Ibbotson’s (1975) RATS methodology and applying the 

Carhart (1997) four-factor model. 
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6.3. Long-run stock performance of repurchasing firms 

 

Figure 3 illustrates the monthly average CAR 6 months prior to and up to 24 months 

following the initiation announcements. The figure shows that firms that initiate repurchase 

programs tend to perform abnormally well on average during the announcement month and 

for the first year following the initiation announcement.
40

 During the second year following 

the initiation announcement, the abnormal performance seems to subside. 

In Table 9, the ARs for each month during the first year following the initiation 

announcement and the average CAR for six time periods are reported.
41

 The ARs for each 

event month are calculated using Ibbotson’s (1975) RATS methodology, applying both the 

Fama-French (1993) three-factor model and the Carhart (1997) four-factor model. 

Stock performance in the half-year prior to the initiation announcement is slightly positive, 

with a CAR of 1.78% relative to the Carhart (1997) model specification. This indicates that 

firms do not on average time the initiation announcement to a prior period of share price 

underperformance, as found in, e.g., Ikenberry et al (2000) and Yook (2010). In the month of 

the initiation announcement (event month 0), the average AR is approximately 2.1% and 

statistically significant at the 1% level. The average AR in the month of the initiation 

announcement is thus similar to the 2 day AR of 1.94% around the initiation announcement 

found in section 6.1. In the first year following the initiation announcement (event months +1, 

+12), the average CAR is approximately 7% and statistically significant at the 1% level. This 

result is similar to the 12 month CAR of 7.27% found by Ikenberry et al. (2000) in a sample 

of 1,060 Canadian repurchase programs between 1989 and 1997, but higher than the first year 

CAR of 2.67% found by Peyer and Vermaelen (2009) in the US market over the period 1991-

2001.
42

 Interestingly, the major part of the abnormal performance is concentrated during 

months 7 to 12 following the initiation announcement. In the same time period, the fraction of 

firms that actually repurchase shares declines. This pattern is consistent with the market 

timing hypothesis, which suggests that managers repurchase shares in response to 

undervaluation. The results are also similar to Ikenberry et al. (2000), who find that abnormal 

performance decreases in periods where firms were active buyers. However, in contrast to 

                                                 
40

 The monthly abnormal returns in the figure are calculated using Ibbotson’s (1975) RATS methodology and 

applying the Carhart (1997) four-factor model. 
41

 Since historical returns are truncated June 2010 and the post-event period is truncated if the firm initiates a 

subsequent repurchase program, the number of observations decreases each event month following the initiation 

announcement. 
42

 Ikenberry et al. (2000) and Peyer and Vermaelen (2009) found these results using Ibbotson’s (1975) RATS 

methodology and applying the Fama-French (1993) three-factor model. 
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Table 9 

Long-run performance following initiation announcements of open market share repurchase programs 

estimated with Ibbotson’s (1975) RATS methodology 

 

  
Fraction 

rep. firms 

Fama-French (1993)  Carhart (1997) 

Event month n AR t-statistic  AR t-statistic 

  0 231 70.6%   2.15
*** 

3.65   2.05
*** 

3.46 

+1 229 66.8%   0.44
 

0.78   0.43
 

0.76 

+2 224 46.4%  -0.28
 

-0.52  -0.20
 

-0.37 

+3 222 37.8%   0.52
 

0.91   0.33
 

0.55 

+4 218 33.9%   0.47
 

0.84   0.23
 

0.42 

+5 207 30.4%  -0.52
 

-0.80  -0.27
 

-0.41 

+6 204 28.4%   0.87
 

1.29   0.86
 

1.23 

+7 200 23.0%   1.12
* 

1.65   1.20
* 

1.78 

+8 187 13.9%   1.44
** 

1.93   1.61
** 

2.19 

+9 180 14.4%   0.89 1.26   1.09
* 

1.61 

+10 174 13.2%   1.60
** 

2.61   1.63
** 

2.48 

+11 162 8.6%   0.05
 

0.10   0.02
 

0.04 

+12 121 0.8%   0.67 0.75   0.49
 

0.54 

        
Event months   CAR t-statistic  CAR t-statistic 

(-6, -1)    2.35
* 

1.77   1.78 1.33 

(+1, +6)    1.51
 

1.03   1.39
 

0.93 

(+7, +12)    5.78
*** 

3.36   6.04
*** 

3.50 

(+1, +12)    7.29
*** 

3.23   7.43
*** 

3.26 

(+1, +24)    8.12
* 

1.86   9.21
** 

2.03 

(+13, +24)    0.83
 

0.22   1.78 0.45 

         

The table reports monthly AR and CAR in percent following initiation announcements of open market share 

repurchase programs over the period March 2000 to June 2010. ARs are calculated each event month using 

Ibbotson’s (1975) RATS methodology and applying the Fama-French (1993) three-factor model (i) and the 

Carhart (1997) four-factor model (ii): 
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where Ri,t is the monthly total return on security i and Rf.t is the return on the 3 month T-bill in the calendar 

month t that corresponds to event month τ. MKTt is the monthly market return on the value-weighted OMXSPI 

stock index adjusted for the 3 month T-bill rate in the calendar month t that corresponds to event month τ. SMBt, 

HMLt and MOMt  are the returns on the size, book-to-market, and momentum factor, respectively, in calendar 

month t that corresponds to event month τ. The returns on the size and book-to-market factors are calculated as 

in Fama-French (1993), using all shares listed on the SSE, but with a size ranking at the end of December each 

year. The return on the momentum factor is calculated as in Carhart (1997) using all of the shares listed on the 

SSE. Using Ibbotson’s (1975) RATS method, ατ is the AR in event month τ. Event month 0 is the month of the 

initiation announcement. CAR is the ARs cumulated over different event-time periods. The t-statistic of the CAR 

is the CAR divided with the square root of the sum of squares of the monthly standard errors during the event-

time period. The table also reports the number (n) of sample firms each event month and the fraction of sample 

firms that repurchase shares each event month.  *, ** and *** indicate two-tailed significance levels of 10%, 5% 

and 1%, respectively. 
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Ikenberry et al. (1995, 2000) and Peyer and Vermaelen (2009), no further AR is found 

following the first year after the initiation announcement.
43

 

To eliminate any possible dependence between observations within calendar months, 

Ibbotson (1975) selected at random one event per calendar month. As a robustness check, this 

procedure is followed and one observation is randomly selected per calendar month. The 

results are omitted for the sake of brevity, but they are qualitatively similar to the average 

CARs reported in Table 9. 

As an alternative to Ibbotson’s (1975) RATS methodology, to estimate long-run abnormal 

performance, a calendar-time portfolio approach advocated by Fama (1998) and Mitchell and 

Stafford (2000) is also applied. The results of the calendar-time portfolio approach are 

reported in Table 10 for a sample of 231 initiation announcements of open market share 

repurchase programs over the period May 2000 to June 2010.
44

  

In the calendar-time portfolio approach, a portfolio is formed each calendar month 

consisting of firms that had an initiation announcement of a share repurchase program in a 

certain period relative to a given calendar month. Monthly average ARs of the event portfolio 

are measured relative to both the three-factor Fama-French (1993) model and the four-factor 

Carhart (1997) model. Table 10 reports the results of the regression of equally-weighted 

repurchase portfolio returns for three holding periods - event months 1-12, event months 1-24 

and event months 13-24 - relative to the initiation announcement month (month 0). 

The monthly average AR for the one year holding period following the initiation 

announcement is 0.53% (t-statistic of 2.19) with the Fama-French (1993) model specification 

and 0.52% (t-statistic of 2.27) with the four-factor Carhart (1997) model specification. These 

results translate to an annual AR of approximately 6% that match the first year average CAR 

of 7% obtained using Ibbotson’s (1975) RATS methodology in Table 9. For holding periods 

up to 2 years following the initiation announcement, the monthly average AR decreases to 

0.41% (t-statistic of 1.98) with the Carhart (1997) model specification. The AR performance 

thus seems to decline during the second year following initiation announcements of open 

market share repurchase programs. The portfolios of firms included 13 months following the 

initiation announcement and dropped 12 months later show no ARs. This finding also 

matches the insignificant cumulative average AR during the second year obtained using 

                                                 
43

 Because event-months following repurchase programs are not permitted to overlap with event months in 

subsequent repurchase programs, the number of observations in the event-months following the initiation 

announcement decreases. Due to the relatively small sample, the abnormal performance is only examined up to 

24 months following the initiation announcement. 
44

 Our first calendar-month is May 2000, since at least 10 firms are required in the portfolio to reduce the 

idiosyncratic risk of the portfolio. 
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Ibbotson’s (1975) RATS methodology. In summary, a positive abnormal stock performance is 

found over the first year following the initiation announcement, regardless of the 

methodology employed. 

 

Table 10 

Long-run performance following initiation announcements of share repurchase programs estimated with 

the calendar-time portfolio approach 

 

 
Holding period 

months 1-12 
 

Holding period 

months 1-24 
 

Holding period 

months 13-24 

 Coefficient t-statistic  Coefficient t-statistic  Coefficient t-statistic 

Panel A: Fama-French (1993) 

Intercept (αp) 0.53
** 

2.09  0.44
** 

1.95  0.07 0.20 

MKT 0.88
*** 

13.54  0.90
***

 16.95  1.00
*** 

19.00 

SMB 0.29
*** 

3.84  0.37
*** 

6.13  0.57
*** 

7.33 

HML 0.41
*** 

4.83  0.42
*** 

6.10  0.42
*** 

5.24 
 

       
R

2 
0.78  0.82  0.83 

Number of obs.
 

108  121  92 

Panel B: Carhart (1997) 

Intercept (αp) 0.52
** 

2.27  0.41
** 

1.98  0.06 0.20 

MKT 0.97
*** 

12.55  0.97
*** 

15.45  1.01
*** 

15.40 

SMB 0.35
*** 

4.31  0.42
*** 

6.26  0.57
*** 

7.12 

HML 0.38
*** 

4.22  0.39
*** 

5.39  0.42
*** 

5.02 

MOM 0.11
*** 

2.69  0.09
** 

2.39  0.15
 

0.36 
 

       
R

2 
0.79  0.83  0.83 

Number of obs.
 

108  121  92 

 

The table reports monthly average ARs in percent of equal-weighted calendar-time portfolios over the period 

May 2000 to June 2010. Using the calendar-time portfolio approach, excess returns of the event portfolio are 

measured relative to the three-factor Fama-French (1993) model (i) and the four-factor Carhart (1997) model (ii): 
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where Rp,t is the monthly total return on the equal-weighted portfolio of event firms and Rf,t is the return on the 3 

month T-bill in calendar month t. MKTt is the monthly market return on the value-weighted OMXSPI stock 

index adjusted for the 3 month T-bill rate in calendar month t. SMBt, HMLt and MOMt  are the returns on the 

size, book-to-market and momentum factor, respectively, in calendar month t. The returns on the size and book-

to-market factors are calculated as in Fama-French (1993), using all of the shares listed on the SSE, but with a 

size ranking at the end of December each year. The return on the momentum factor is calculated as in Carhart 

(1997), using all of the shares listed on the SSE. The intercept, αp, measures the average monthly AR on 

portfolios of event firms in percent. Equal-weighted portfolios of firms that have initiated an open market share 

repurchase program within the previous 12 or 24 months are formed each calendar month. Equal-weighted 

portfolios of firms in which firms are included 13 months following the initiation announcement and dropped 12 

months later (holding period 13-24) are also formed. Panel A shows the results with the three-factor Fama-

French (1993) model as a benchmark and Panel B shows the results with the four-factor Carhart (1997) model as 

a benchmark. Only calendar months with a minimum of 10 stocks in the portfolio are included in the regression 

(5 firms over months 13-24). The standard errors of the coefficients have been adjusted for heteroscedasticity 

using White’s (1980) procedure. ** and *** indicate two-tailed significance levels of 5% and 1%, respectively. 
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Table 11 

Long-run performance surrounding announcements of share repurchase programs conditional upon a 

fraction of the total number of shares bought in the program 

 

 
Holding period 

months -6 to -1 
 

Holding period 

months 1 to12 

 Coefficient t-statistic  Coefficient t-statistic 

Panel A: Bought up to 2% of the total number of shares
 

Intercept (αp) 1.01
* 

1.91  0.24
 

0.86 

RMRF 1.14
*** 

14.75  0.92
***

 13.14 

SMB 0.32
* 

1.92  0.26
*** 

2.70 

HML 0.25
** 

2.60  0.37
*** 

3.69 

MOM 0.17
*** 

2.94  0.06 0.89 
 

     R
2 

0.74  0.76 

Number of obs.
 

60  102 

Panel B: Bought more than 2% of the total number of shares 

Intercept (αp) 0.13
 

0.34  0.75
** 

2.42 

RMRF 0.96
*** 

11.03  1.08
*** 

14.62 

SMB 0.40
*** 

3.50  0.53
*** 

4.99 

HML 0.50
*** 

6.36  0.40
*** 

4.55 

MOM 0.04
 

0.34  0.16
** 

4.22 
 

     
R

2 
0.70  0.76 

Number of obs.
 

46  90 

 

The table reports monthly average ARs in percent of equal-weighted calendar-time portfolios over the period 

May 2000 to June 2010. Portfolios are formed in calendar time and conditional upon the fraction of outstanding 

shares bought in the program. Using the calendar-time portfolio approach, excess returns of the event portfolio 

are measured relative to the four-factor Carhart (1997) model: 
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where Rp,t is the monthly total return on the equal-weighted portfolio of event firms and Rf,t is the return on the 3 

month T-bill in calendar month t. MKTt is the monthly market return on the value-weighted OMXSPI stock 

index adjusted for the 3 month T-bill rate in the calendar month t. SMBt, HMLt and MOMt  are the returns on the 

size, book-to-market, and momentum factor, respectively, in month t. The returns on the size and book-to-market 

factors are calculated as in Fama-French (1993) using all of the shares listed on the SSE, but with a size ranking 

at the end of December each year. The return on the momentum factor is calculated as in Carhart (1997) using all 

of the shares listed on the SSE. The intercept, αp, measures the average monthly AR on portfolios of event firms 

in percent. Only calendar months with a minimum of 5 stocks in the portfolio are included in the regression. The 

standard errors of the coefficients have been adjusted for heteroscedasticity using White’s (1980) procedure. ** 

and *** indicate two-tailed significance levels of 5% and 1%, respectively. 

 

Table 11 reports the long-run abnormal performance surrounding initiation announcements 

of share repurchase programs conditional upon the fraction of total number of shares bought 

in the programs. The repurchase programs are separated into two groups - repurchase 

programs in which less than 2% of the total number of shares have been bought and programs 

in which more than 2% of the total number of shares have been bought. The ARs are 
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estimated with the calendar-time portfolio approach over the 6 months prior to the initiation 

announcement and over the 12 months following the initiation announcement.
45

 In the 6 

month period prior to the initiation announcement, there is no significant AR for programs 

with a repurchased fraction of more than 2% of the total number of shares. However, 

programs with a repurchased fraction of less than 2% of the total number of shares are 

preceded by an average monthly AR of 1.01% (t-statistic of 1.91). 

Over the 12 months following the initiation announcement, there is also a difference in 

ARs between the two groups. Interestingly, only when firms have repurchased more than 2% 

of the total number of shares is there a positive and significant AR over the 12 months 

following the initiation announcement. The average monthly return is 0.75% and statistically 

significant at the 5% level (t-statistic of 2.42). The average monthly AR corresponds to an AR 

of 9% on an annual basis. This result suggests that the long-run AR following repurchase 

initiation announcements is positively associated with the fraction of shares bought in the 

program. 

   

7. Conclusion 

 

This study examines the price impact of open market share repurchases in Sweden, which has 

a unique disclosure environment for repurchase announcements and actual share repurchases. 

As in other countries within the EU, a share repurchase program has to be authorized by the 

shareholders at a general meeting in Sweden. However, and in contrast to most other 

countries in Europe, companies must announce when they intend to utilize the repurchase 

authorization (initiation announcements). In addition, they have to disclose their repurchase 

activities on a daily basis. These unique disclosure requirements of share repurchases enable a 

detailed analysis of the price impact of share repurchases. 

The purpose of this study is to examine the stock price behavior surrounding initiation 

announcements, the price impact of repurchase trading, and the long-run abnormal stock 

performance following the initiation announcements. The study uses a detailed data set of 

open market share repurchase programs initiated between March 2000 and March 2010 by 

Swedish firms listed on the SSE. 

The results show that initiation announcements are associated with a 2 day AR of 1.94%. 

This is similar to the announcement effect found in prior US studies (e.g., Comment and 

                                                 
45

 As a robustness check, the abnormal returns are also estimated with Ibbotson’s (1975) RATS methodology. 

The results are qualitatively the same.  
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Jarell, 1991; Stephens and Weisbach, 1998; Ikenberry et al., 1995; Grullon and Michaely, 

2004; and Peyer and Vermaelen, 2005). The positive AR indicates that initiation 

announcements of open market share repurchases are perceived by market participants as a 

signal of undervaluation. Interestingly, the announcement effect is lower for repurchase 

programs motivated by stock option plans, which is consistent with the hypothesis that 

programs motivated by stock option plans are not driven by a perceived undervaluation of a 

firm’s shares.  

The price impact on the actual repurchase days is positively correlated with the daily 

repurchase volume, and is both statistically and economically significant during the first 3 

repurchase days in a repurchase program. These results indicate that repurchase trading 

provides price support and that the market detects and perceives the first repurchase days in a 

repurchase program as a signal of undervaluation. 

Finally, using Ibbotson’s (1975) RATS methodology and the calendar-time portfolio 

approach, a positive and significant 12 month AR of approximately 6-7% is found subsequent 

to the initiation announcement.  
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1. Introduction 

 

Open market share repurchases have become popular in many countries around the world in 

recent years. However, the frequency of programs varies between repurchasing companies. 

Some companies initiate repurchase programs frequently, while other companies initiate 

repurchase programs occasionally or infrequently. This study adds to the extensive literature 

related to the valuation effects of open market share repurchases and examines the market 

performance of repurchase programs by firms with various repurchase frequencies. 

 We exploit a new and compiled data set of share repurchases which enables us to 

distinguish between firms with respect to the frequency of programs. Our data also enables us 

to examine the relationship between stock return and repurchase size. These issues are 

important, as prior studies have not been able to ascertain with precision whether frequency or 

repurchase size matters to market performance. For instance, some companies repurchase the 

announced number of shares, while others repurchase fewer shares or no shares at all after 

repurchase announcements. In summary, our knowledge of open market share repurchases has 

room for improvement, and the purpose of this study is to examine the valuation effects of 

open market share repurchase programs with respect to frequency and repurchase size. 

 There are several reasons why companies initiate open market share repurchase programs. 

Proposed motives for repurchases in the prior literature include, for example, undervaluation 

or signaling (Dann, 1981; Vermaelen, 1981; Comment and Jarrell, 1991; Ikenberry et al., 

1995), dividend substitution (Jagannathan et al., 2000; Fama and French, 2001; Grullon and 

Michaely, 2002; Brav et al., 2005), capital structure adjustment (Hovakimian et al., 2001; 

Grullon and Michaely, 2004), takeover deterrence (Bagwell, 1991), excess cash distribution 

(Jensen, 1986) and option funding (Jolls, 1998; Dittmar, 2000).
1
 

 Early studies by Dann (1981), Vermaelen (1981) and Comment and Jarrell (1991) find a 

positive AR around repurchase announcements. These results support the 

undervaluation/signaling hypothesis, such that managers announce repurchase programs when 

the stock is perceived as being undervalued. However, it is improbable that frequent 

repurchasers perceive their stock as being undervalued on a regular basis. More likely, 

frequent repurchasers substitute repurchases for dividend increases as suggested by 

Jagannathan et al. (2000) and Grullon and Michaely (2002). Fama and French (2001) also 

document that US corporations in the 1990s started to disburse cash to their shareholders 

                                                 
1
 For a comprehensive review of repurchase motives, see Vermaelen (2005). 
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through share repurchases rather than through cash dividends and, consequently, the 

proportion of dividend-paying firms dropped significantly. With the increased use of share 

repurchases as a way to distribute profits to shareholders, the expression “dividend policy” 

has also changed to “payout policy”, as in the latest edition of the classic textbook in 

corporate finance (Brealey et al., 2011). If infrequent repurchasers repurchase their own 

shares because the managers perceive their stock as being undervalued, and if frequent 

repurchasers repurchase their own shares as a substitute for dividend increases, we would 

expect that the announcement of repurchase programs by infrequent repurchasers are 

generally greeted more favorably than repurchase programs by frequent repurchasers. 

 Most of our insights into repurchase programs can be attributed to studies with US data. 

However, US firms do not have to disclose information about their repurchase transactions in 

detail. To overcome this data constraint, several earlier US studies have used changes in 

treasury stock and the number of outstanding shares as reported in the quarterly financial 

reports to calculate the number of repurchased shares. Banyi et al. (2008) examine this 

methodology and conclude that many previous US studies of open market share repurchases 

have used less accurate data.
2
 

 In this study, we examine open market share repurchase programs in Sweden. Share 

repurchases in Europe differ from share repurchases in the US in many respects. For instance, 

EU Member States require the approval of share repurchases by shareholders at a general 

meeting, whereas in the US the Board of Directors approves repurchase programs. Open 

market share repurchase programs in EU countries also have restrictions on the repurchase 

size, the program length and the price paid for the repurchased shares. In addition, share 

repurchase transactions must be disclosed on a regular basis in several EU countries.
3
  

  There are several reasons why repurchase programs in Sweden are an interesting subject 

of study. First, there are relatively few prior studies of share repurchases in a European 

setting. Second, open market share repurchase programs in Sweden have a maximum length 

of approximately 1 year, which enables us to study multiple programs with high precision. 

Third, repurchase transactions are disclosed on a daily basis, which makes it possible to relate 

stock return to repurchase size. 

 In a related study by Jagannathan and Stephens (2003), the authors find that firms that 

repurchase their shares frequently are larger, have less variation in operating income, have 

                                                 
2
 Chang et al. (2010) report that the mean of actual share repurchases varies between 1.5% and 4.1% of 

outstanding shares using Center for Research in Security Prices (CRSP) and Compustat data, respectively. 
3
 For a description of the regulatory framework for share repurchases in the ten largest stock markets and in 

Europe, see Kim et al. (2004) and Lee et al. (2010), respectively. 
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lower market-to-book ratios, and have higher dividend yields than firms that repurchase their 

shares only occasionally or infrequently. They also find that infrequent repurchase programs 

are greeted by the market with a much stronger positive reaction than occasional or frequent 

programs. Jagannathan and Stephens (2003) suggest that infrequent repurchasers repurchase 

their own shares when the stock is perceived as being undervalued and frequent repurchasers 

repurchase shares as a substitute for increasing dividends. 

 Farrugia et al. (2011) extend Jagannathan and Stephens’ (2003) study by investigating the 

impact of business conditions on the frequency of share repurchases using Australian data. 

The authors find a significant relation between economic conditions and the decision to 

repurchase shares for firms that repurchase their own shares infrequently. However, in 

contrast to Jagannathan and Stephens (2003), they find that frequent repurchasers experience 

greater short-run returns around repurchase announcements than infrequent or occasional 

repurchasers.
4
 The authors attribute the higher announcement returns for frequent 

repurchasers to potentially higher degrees of information asymmetry in such firms.   

 Instead of examining the announcement effect of repurchase programs with various 

frequencies, Yook (2010) examines long-term performance for frequent and infrequent 

repurchasers. He finds that only infrequent repurchasers who actually repurchase shares 

experience significant long-run abnormal returns (ARs). As with Jagannathan and Stephens 

(2003), he argues that the motives of firms that repurchase infrequently may include an 

undervaluation of the stock. 

 We examine 331 open market share repurchase programs initiated by 125 Swedish firms 

listed on the Stockholm Stock Exchange (SSE). The programs were approved by the 

shareholders at general meetings over the period 2000 to 2009. Firms with 1 or 2 repurchase 

programs are classified as infrequent repurchasers, firms with 2 or 3 repurchase programs are 

classified as occasional repurchasers, and firms with 5 or more repurchase programs are 

classified as frequent repurchasers. 

 We find that infrequent repurchasers tend to repurchase fewer shares and over fewer days 

than frequent repurchasers in their repurchase programs. Frequent repurchasers are larger, 

have higher book-to-market ratios and dividend yields compared to infrequent repurchasers. 

As with Jagannathan and Stephens (2003), we find that repurchase announcements by 

infrequent repurchasers generally exhibit higher ARs than repurchase announcements by 

frequent repurchasers. Using Ibbotsons’s (1975) Returns Across Time and Securities (RATS) 

                                                 
4
 Farrugia et al. (2011) examine raw returns around repurchase announcements. 
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methodology and the calendar-time portfolio approach, we also examine stock performance 

within the approved length of the repurchase programs. Subsequent to the approval month and 

from the first repurchase month until the month of the next annual general meeting, only 

occasional and frequent repurchasers exhibit a positive AR. We find a positive association 

between monthly ARs and the repurchase size for all types of repurchasers. 

 The rest of the paper proceeds as follows. Section 2 outlines the regulatory framework for 

share repurchases in Sweden and describes the data and sample. Section 3 describes the 

methodology used. Section 4 reports and discusses the empirical findings. Section 5 

concludes. 

 

2.  Regulatory framework for share repurchases in Sweden and the data 

  

2.1. The regulatory framework for share repurchases in Sweden 

 

Share repurchases in Sweden are influenced by three bodies. The first body is the EU, which 

in the second Company Law Directive regulates share repurchases. The Directive sets a 

threshold which national legislation must meet and EU Member States can deviate from the 

regulatory framework by even stricter rules. Following amendments to the Directive in 2006, 

the previous rule of maximizing share repurchases to a maximum of 10% of the total number 

of shares was removed and, today, there is no restriction on how much a firm can repurchase. 

However, share repurchases may not reduce net assets to a level below the sum of share 

capital and non-distributable reserves. According to the Directive, a company can keep the 

repurchased shares as treasury stock or cancel the shares. 

 The second body which regulates share repurchases in Sweden is the national legislature. 

Changes in the Swedish Companies Act, effective 10 March 2000, enabled Swedish firms to 

repurchase their own stock to a maximum of 10% of the total number of shares.
5
 In Sweden, 

share repurchases must be approved by the shareholders at a general meeting (by at least two-

thirds of the votes casted). Share repurchases cannot be authorized by the shareholders for 

longer than until the next annual general meeting. In most cases the shareholders authorize the 

Board of Directors to purchase the company’s own shares. Share repurchases can take two 

forms in Sweden: a) a fixed price tender offer, and b) an open market repurchase (or a 

combination of both methods). In a fixed price tender offer, the firm offers its shareholders 

                                                 
5
 Following approval of the Bill 1999/2000:34 by Parliament on 23 February 2000 and changes in the Company 

Act (SFS 2000:66). 
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the option to tender a specific number of shares directly to the firm at a fixed price over a 

specified time period. In an open market repurchase, the firm repurchases its shares directly 

from the market.
6
 

 The third body which regulates share repurchases in Sweden is the SEE, where repurchases 

take place. The Exchange regulates share repurchases through its listing agreement with its 

companies. The company’s resolution at a general shareholder meeting to purchase its own 

shares and decisions by the Board of Directors to utilize authorizations to purchase the 

company’s own shares must be disclosed as soon as possible. The SSE requires details of: a) 

the period during which the decision to repurchase the company’s own shares is to be effected 

or the period in which the authorization to the Board of Directors may be utilized; b) existing 

holdings of the company’s own shares and the maximum number of shares intended to be 

repurchased; c) the highest and lowest price paid per share; d) the purpose of the repurchase; 

and d) other conditions for the repurchase. Following a repurchase, the company must report 

to the SSE the number of shares bought, the price paid and the company’s current holdings of 

its own shares as soon as possible, but not later than 30 minutes before trading starts the 

following trading day. With the exception of block trades, the daily repurchase size must be 

less than 25% of the daily average trading volume for the four weeks prior to the repurchase 

date. 

The increased popularity of stock repurchases in the US can be partially attributed to a 

lower tax-rate on capital gains than on dividends. In Sweden, individual investors are liable 

for income tax on investment income, such as interest, dividends and capital gains from the 

sale of financial assets. Income from capital is taxed at a flat rate of 30%. From a tax 

perspective, individual investors should prefer capital gains over dividends, since the capital 

gains tax can be deferred until the time of realization. Individual investors resident outside of 

Sweden are liable for withholding tax on dividends. The withholding tax is 30% but it is 

normally reduced under double taxation treaties between Sweden and other countries. No 

withholding tax is imposed on dividends distributed to a foreign legal entity resident within 

the EU if the shareholding is 10% or more. Generally, individual investors who are resident 

outside of Sweden and foreign legal entities are not liable for Swedish tax on capital gains.
7
 

From a tax perspective, foreign investors should, therefore, generally prefer capital gains over 

dividends. 

                                                 
6
 For a comparison with guidelines for open market repurchases in the US, see Cook et al. (2004) and Banyi et 

al. (2008). 
7
 Unless the capital-gains are derived from a permanent establishment in Sweden. 
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 2.2. Data and sample 

 

The sample includes all of the initiated open market share repurchase programs that were 

authorized between March 2000 and December 2009 by shareholders in Swedish firms listed 

on the SSE. Authorization and initiation announcements were collected from the AffärsData 

database and from the companies’ websites. Repurchase transaction data was obtained from 

NASDAQ OMX Stockholm.
8
 The transaction data includes the name of the repurchasing 

firm, the repurchase date, the total number of shares repurchased during the day distributed by 

class of share, and the average repurchase price. The first repurchase transaction in the sample 

is on March 30, 2000, and the last transaction is on April 9, 2010. The Thomson Reuters 

Datastream database was used to obtain price and total return data on individual shares as well 

as the book value of equity, the return on assets and the dividend yield. The companies’ total 

numbers of shares and firm ownership data were obtained from Euroclear Sweden. 

 We classify the firms according to three categories based upon the number of repurchase 

programs they initiated over the sample period. Firms that initiated 1 or 2 programs are 

classified as infrequent repurchasers (79 firms). Firms that initiated 3 or 4 programs are 

classified as occasional repurchasers (27 firms), and firms that initiated 5 or more programs 

are classified as frequent repurchasers (19 firms). 

 Table 1 provides the number of initiated open market share repurchase programs approved 

each year. Over the sample period, 125 firms initiated 331 repurchase programs. Of these, 

33.5% are programs by infrequent repurchasers, 28.4% are programs by occasional 

repurchasers, and 38.1% are programs by frequent repurchasers. The distribution of 

repurchase programs by frequent repurchasers is relatively stable over the sample period until 

2009, when there is a significant drop in the number of programs. A possible cause of this 

drop is the financial crisis in 2008-2009. The number of repurchase programs initiated each 

year by infrequent and occasional repurchasers is more volatile. The number of programs by 

these firms is relatively high from 2000 until 2002, but drops between 2003 and 2006. In 2007 

and 2008, the number of repurchase programs by infrequent repurchasers peaks. 

  

                                                 
8
 Repurchase transactions before December 18, 2000, were obtained from the Swedish Financial Supervisory 

Authority (Finansinspektionen). 
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Table 1 

The number of initiated open market share repurchase programs approved each year  

This table provides the number of initiated open market share repurchase programs approved each year. The 

sample comprises repurchase programs by 125 Swedish firms listed on the SSE. The repurchase programs are 

classified into three groups: programs by infrequent repurchasers are repurchase programs by firms with 1 or 2 

initiated repurchase programs over the sample period; programs by occasional repurchasers are repurchase 

programs by firms with 3 or 4 initiated repurchase programs over the sample period; and programs by frequent 

repurchasers are repurchase programs by firms with 5 or more initiated repurchase programs over the sample 

period. 

 

Year 

All 

Repurchase 

Programs 

Programs by 

Infrequent 

Repurchasers  

Programs by 

Occasional 

Repurchasers 

Programs by 

Frequent 

Repurchasers 

2000 42 16 12 14 

2001 34 6 13 15 

2002 40 10 14 16 

2003 28 4 11 13 

2004 24 5 7 12 

2005 15 2 3 10 

2006 27 4 8 15 

2007 52 24 12 16 

2008 48 32 6 10 

2009 21 8 8 5 

     Total 331 111 94 126 

Percentage  100 33.5 28.4 38.1 

      

 

 

3. Methodology 

 

In the study, we estimate both short-term ARs surrounding the initiation announcements of 

repurchase programs and long-term ARs within the programs. To examine ARs surrounding 

the initiation announcements, we apply standard event methodology with the market model as 

a benchmark.
9
 The parameters of the market model are calculated by using 250 days of return 

data, from 270 to 21 days prior to the announcement. Since initiation announcements of share 

repurchase programs must be publicly disclosed, the exact date of the event is easily 

identified. To accommodate for announcements after the Stock Exchange’s trading hours, we 

use a 2 day event window (0 to +1). 

 Long-term ARs within the programs are estimated using Ibbotson’s (1975) RATS 

methodology and the calendar-time portfolio approach. The AR is estimated based on the 

Fama-French (1993) three-factor model augmented with Carhart’s (1997) momentum factor.
10

 

                                                 
9
 For a comprehensive review of event study methodologies, see MacKinlay (1997). 

10
 For a comprehensive discussion of measuring long-term abnormal returns, see Barber and Lyon (1997), Fama 

(1998), and Mitchell and Stafford (2000).  
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To avoid the overlapping of programs, we only estimate long-run ARs until the month 

preceding the next annual general meeting.
11

 

 

4. Empirical results 

 

4.1. Descriptive statistics of repurchase programs and characteristics of repurchasing 

firms 

 

Table 2 reports characteristics of the initiated open market share repurchase programs. 

Generally, shareholders authorize the Board of Directors to repurchase up to 10% of the total 

number of shares, the maximum allowed repurchase size according to Swedish law. On 

average, shareholders of firms that repurchase frequently authorize the Board of Directors to 

acquire 9.5% of the total number of shares, while shareholders of firms that repurchase 

infrequently authorize the Board of Directors to acquire 8.8% of the total number of shares. 

 Usually, firms repurchase fewer shares than the authorized amount. On average, 

infrequent, occasional and frequent repurchasers repurchase 2.4%, 2.5% and 3.1% of the total 

number of shares, respectively. The average repurchase fraction is significantly higher in 

programs by frequent repurchasers than in programs by infrequent repurchasers. Repurchase 

programs by frequent repurchasers comprise approximately 50% more repurchase days and 

calendar months with repurchase transactions than programs by infrequent repurchasers. On 

average, frequent repurchasers repurchase shares during 36.9 days in 4.5 calendar months, 

while infrequent repurchasers repurchase shares during 23.7 days in 3.0 calendar months. The 

differences are statistically significant. The average number of months from shareholders’ 

authorization until the first repurchase month is significantly higher in repurchase programs 

by infrequent repurchasers than in programs by frequent repurchasers. This suggests that 

infrequent repurchasers time their repurchases to a larger extent than frequent repurchasers, 

and repurchase their shares when the stock is perceived as undervalued. 

   

  

                                                 
11

 If a new repurchase program is authorized by the shareholders at an extraordinary general meeting before the 

next annual general meeting, we estimate the long-term abnormal return until the month preceding the 

extraordinary general meeting. 
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Table 2 

Descriptive statistics of initiated open market share repurchase programs 

This table provides the means (medians in parentheses) of various characteristics of initiated open market share 

repurchase programs approved by 125 Swedish firms listed on the SSE over the period 2000 to 2009. The 

repurchase programs are classified into three groups: programs by infrequent repurchasers are repurchase 

programs by firms with 1 or 2 initiated repurchase programs over the sample period; programs by occasional 

repurchasers are repurchase programs by firms with 3 or 4 initiated repurchase programs over the sample period; 

and programs by frequent repurchasers are repurchase programs by firms with 5 or more initiated repurchase 

programs over the sample period. ‘Fraction of shares approved for repurchase’ is the percentage of total number 

of shares that is approved for repurchase by the shareholders at a general meeting. ‘Fraction of shares actually 

repurchased’ is the percentage of the total number of shares actually repurchased in the approved programs. 

‘Repurchase days’ is the number of days with repurchase transactions over the program length. ‘Repurchase 

months’ is the number of calendar months with repurchase transactions over the program length. ‘Months from 

approval until first repurchase’ is the number of months from the month of shareholders’ authorization of the 

repurchase program until the month of the first repurchase. The difference test is for differences in measures 

between programs by frequent and infrequent repurchasers. The t-statistics are for the difference in mean 

measures and the W-statistics in parentheses are from the non-parametric Wilcoxon rank sum test. *, ** and *** 

indicate two-tailed significance levels of 10%, 5% and 1%, respectively. 

 

 

Programs by 

Infrequent 

Repurchasers 

Programs by 

Occasional 

Repurchasers  

Programs by 

Frequent 

Repurchasers  

Difference Test 

t-statistic 

(W-statistic)  

Fraction of shares 

approved for repurchase 

8.8 

(10.0) 

7.9 

(10.0) 

9.5 

(10.0) 

  2.72
***

 

(1.04) 

Fraction of shares 

actually repurchased 

2.4 

(1.7) 

2.5 

(1.0) 

3.1 

(2.3) 

  2.17
**

 

(2.07)
**

  

Repurchase days 
23.7 

(15.0) 

32.3 

(17.0) 

36.9 

(23.0) 

  2.95
***

 

(1.88)
* 

Repurchase months 
3.0 

(2.0) 

4.0 

(3.0) 

4.5 

(3.0) 

 4.01
*** 

(3.15)
*** 

Months from approval 

until first repurchase 

3.8 

(3.0) 

2.7 

(2.0) 

2.4 

(1.0) 

  -3.71
***

 

(-4.22)
***

 

 

 

  Table 3 reports firm characteristics around the approval of repurchase programs. The table 

is segmented by infrequent, occasional and frequent repurchasers. The average market 

capitalization is similar between the three groups. However, the market capitalization is 

severely skewed and, therefore, the median is a better measure. With a non-parametric 

Wilcoxon rank sum test, we find that the market capitalization of frequent repurchasers is 

significantly larger than the market capitalization of infrequent repurchasers. This result is 

consistent with the findings of Jagannathan and Stephens (2003). The mean book-to-market 

ratio is 0.73 for frequent repurchasers and 0.62 for infrequent repurchasers. The t-statistic and 

the W-statistic from the non-parametric Wilcoxon rank sum test show that the difference in 

the book-to-market ratio is significant at the 10% and 5% level, respectively. The non-

parametric Wilcoxon rank sum test also show a significantly higher dividend yield for 

frequent repurchasers than for infrequent repurchasers. There is no significant difference in 

return on assets or foreign ownership between frequent and infrequent repurchasers. 
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 Overall, we conclude that frequent repurchasers are larger and have higher book-to-market 

ratios and dividend yields compared to infrequent repurchasers. 

 

Table 3 

Firm characteristics around the approval of open market share repurchase programs 

This table reports the means (medians in parentheses) of various firm characteristics around the approval of 

initiated repurchase programs by 125 Swedish firms listed on the SSE over the period 2000 to 2009. The 

repurchase firms are classified into three groups: infrequent repurchasers comprise 79 firms with 1 or 2 initiated 

repurchase programs over the sample period; occasional repurchasers comprise 27 firms with 3 or 4 initiated 

repurchase programs over the sample period; and frequent repurchasers comprise 19 firms with 5 or more 

initiated repurchase programs over the sample period. ‘Market capitalization’ is the market capitalization in 

million SEK at the end of the year prior to the approval of the repurchase program. ‘Book-to-Market ratio’ is the 

book-to-market ratio at the end of the year prior to the approval of the repurchase program. ‘Return on assets’ is 

the return on assets in the year prior to the approval of the repurchase program in percent. ‘Dividend yield’ is the 

dividend yield in percent on the year of the repurchase approval. ‘Foreign ownership’ is the percentage of the 

total number of shares deposited in foreign depots at the end of the year prior to the approval of the repurchase 

program. The difference test is for differences in measures between infrequent and frequent repurchasers. The t-

statistics are for the difference in mean measures and the W-statistics in parentheses are from the non-parametric 

Wilcoxon rank sum test. *, ** and *** indicate two-tailed significance levels of 10%, 5% and 1%, respectively. 

 

 Infrequent 

Repurchasers 

Occasional 

Repurchasers 

Frequent 

Repurchasers 

Difference test 

t-statistic 

(W-statistic) 

Market Capitalization 
18,770 

(2,290) 

19,570 

(6,298) 

19,336 

(3,729) 
 

 0.06 

(3.03)
***

 

Book-to-Market ratio 
0.62 

(0.49) 

0.74 

(0.66) 

0.73 

(0.66) 
  1.93

*
 

(2.55)
**

 

Return on Assets 
11.6 

(10.9) 

11.1 

(9.9) 

10.6 

(9.0) 
  -0.89 

(-1.56) 

Dividend Yield 
3.5 

(3.2) 

3.9 

(3.5) 

4.0 

(3.8) 
  1.37 

(2.35)
**

 

Foreign Ownership 
25.2 

(18.7) 

24.3 

(22.5) 

24.0 

(14.6) 
 

 -0.45 

(-1.18) 

       

4.2. Abnormal return surrounding initiation announcements of share repurchase 

programs 

  

Table 4 reports the CAR surrounding the initiation announcements of repurchase programs. 

According to the listing agreement between the SSE and the listed company, decisions by the 

Board of Directors to utilize authorizations to purchase the company’s own shares must be 

disclosed as soon as possible. Initiation announcements disclosed on the same day or the day 

after interim reports are removed from the sample. In addition, some initiation announcements 

were not found or reported, which leaves us with a sample of 126 initiation announcements. 

Of these, 59 are announcements by infrequent repurchasers, 31 are announcements by 

occasional repurchasers, and 36 are announcements by frequent repurchasers. The initiation 

announcements are on average preceded by a 20 day period of negative AR, which suggests 
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that the announcements are triggered by a period of share price underperformance. The 

average 2 day AR around initiation announcements for all repurchase programs is 1.94% and 

statistically significant at the 1% level. The 2 day AR is also significantly positive for each 

frequency group. However, as with Jagannathan and Stephens (2003) we find that the 

announcement effect is larger for infrequent repurchasers. The 2 day AR is on average 2.77% 

for infrequent repurchasers and 0.99% for frequent repurchasers. These results are consistent 

with the hypothesis that infrequent repurchasers repurchase their stock when managers 

perceive their stock as undervalued while frequent repurchasers are substituting repurchases 

for dividend increases. 

 

Table 4 

Abnormal returns surrounding initiation announcements of open market share repurchase programs 

This table reports the CAR in percent surrounding the initiation announcements of open market share repurchase 

programs. The sample comprises 126 initiation announcements with no other price affecting information on the 

same day or the trading day prior to the announcement over the period March 2000 to March 2010. The ARs are 

measured with the market model as a benchmark. The parameters of the market model are calculated over days -

270 to -21 relative to the initiation announcement. The repurchase programs are classified into three groups: 

Infrequent programs are repurchase programs by firms with 1 or 2 initiated repurchase programs over the sample 

period; Occasional programs are repurchase programs by firms with 3 or 4 initiated repurchase programs over 

the sample period; and Frequent programs are repurchase programs by firms with 5 or more initiated repurchase 

programs over the sample period. *, ** and *** indicate two-tailed significance levels of 10%, 5% and 1%, 

respectively. 

 

  Trading days relative to the announcement day 

  -20 to -1  0 to +1  +2 to +20 

 n CAR t-statistic  CAR t-statistic  CAR t-statistic 

All programs 126 -1.83
** 

-2.27  1.94
*** 

7.61  -0.53
 

-0.67 

  
 

  
 

  
 

 Infrequent programs 59 -1.48
 

-1.16  2.77
*** 

6.90   1.29
 

1.04 

Occasional programs 31 -2.03
 

-1.24  1.49
*** 

2.89  -1.63
 

-1.02 

Frequent programs 36 -2.25
* 

-1.72  0.99
** 

2.39  -2.57
** 

-2.02 

  
 

  
 

  
 

 
 

4.3. Abnormal returns within repurchase programs 

 

In this subsection, we examine long-term ARs within the repurchase programs. Using 

Ibbotson’s (1975) RATS methodology, we are able to study each event month following the 

approval month for infrequent, occasional and frequent repurchasers. In the RATS model, 

security excess returns are regressed each event month on the three Fama-French (1993) 

factors and the momentum factor advocated by Carhart (1997), as follows: 

 

(1) 

 

titjtjtjtjjtfti MOMmHMLhSMBsMKTRR ,,,  
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where Ri,t is the monthly return on stock i and Rf,t is the 30 day T-bill rate in calendar month t 

corresponding to event month j. MKTt is the monthly market return on the value-weighted 

OMXSPI stock index adjusted for the 30 day T-bill rate in calendar month t corresponding to 

event month j. SMBt, HMLt and MOMt are the Fama-French (1997) size and book-to-market 

factors, and the Carhart (1997) momentum factor in calendar month t corresponding to event 

month j. The estimated intercept, αj, provides a measure of the average AR in event month j. 

  

Table 5 

Abnormal return following approvals of share repurchase programs using Ibbotson’s (1975) RATS 

methodology 

This table reports the monthly AR and CAR in percent following approvals of initiated open market share 

repurchase programs over the period March 2000 to June 2010. ARs are calculated each event month following 

the approval month until the next AGM using Ibbotson’s (1975) RATS methodology with the Fama-French 

(1993) factors and the Carhart (1997) momentum factor in the following regression model: 

,,,, titjtjtjtjjtfti MOMmHMLhSMBsMKTRR    

where Ri,t is the monthly return on stock i and Rf,t is the return on 30 day T-bills in calendar month t 

corresponding to event month j. MKTt is the monthly market return on the value-weighted OMXSPI stock index 

adjusted for the rate on 30 day T-bills in calendar month t corresponding to event month j. SMBt and HMLt are 

the Fama-French (1993) size and book-to-market factors, and MOMt is the Carhart (1997) momentum factor in 

calendar month t corresponding to event month j. The intercept αj, measures the average monthly AR in event 

month j. Event month 0 is the month of shareholders’ approval of the repurchase program. Programs by 

infrequent repurchasers are repurchase programs by firms with 1 or 2 initiated repurchase programs over the 

sample period. Programs by occasional repurchasers are repurchase programs by firms with 3 or 4 initiated 

repurchase programs over the sample period. Programs by frequent repurchasers are repurchase programs by 

firms with 5 or more initiated repurchase programs over the sample period. The standard errors of the 

coefficients have been adjusted for heteroscedasticity using White’s (1980) procedure. *, ** and *** indicate 

two-tailed significance levels of 10%, 5% and 1%, respectively. 

 

 

Programs by 

Infrequent 

Repurchasers   

Programs by 

Occasional 

Repurchasers  

Programs by 

Frequent 

Repurchasers 

Event month AR t-statistic  AR t-statistic  AR t-statistic 

0  2.51
** 

2.12   2.05
* 

1.95   2.30
*** 

2.70 

1  2.06
** 

2.14   1.64
* 

1.68   0.29
 

0.45 

2 -1.20
 

-1.07  -1.08
 

-1.41  -1.52
*** 

-2.94 

3 -0.71
 

-0.89  -0.15
 

-0.19   0.23
 

0.23 

4 -2.07
** 

-2.02   1.27
 

1.49   0.91
 

1.03 

5 -1.31
 

-1.36  -0.75
 

-0.72  -0.09
 

-0.12 

6 -1.10
 

-1.00   0.10
 

0.11   1.11
 

1.55 

7 -0.12
 

-0.11  -0.44
 

-0.40   2.07
*** 

2.89 

8  0.06
 

0.05   4.28
*** 

3.47  -0.62
 

-0.48 

9  3.05
** 

2.01   1.76
 

1.44   1.89
** 

2.01 

10  1.47
 

1.54   0.37
 

0.36   2.92
*** 

3.56 

11  1.60
 

1.39   2.01
** 

2.14   1.68
** 

2.15 

         
Event months CAR t-statistic  CAR t-statistic  CAR t-statistic 

1-6 -4.34
* 

-1.77
 

 1.03
 

0.46  0.94
 

0.50 

7-11  6.06
** 

2.28  7.97
*** 

3.22  7.94
*** 

3.82 

1-11  1.72
 

0.48  9.00
*** 

2.70  8.87
*** 

3.16 
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Table 5 reports the average monthly ARs following approvals of initiated open market 

share repurchase programs. We follow the approved programs until the month prior of the 

next AGM, which typically occurs 12 months after the approval month. In event month 0 - the 

month of the repurchase approval - we find a positive and significant AR of approximately 

2% for all types of repurchasers, irrespective of repurchase frequency. However, in the 6 

month period following the approval month, the average cumulative AR is -4.34% and 

statistically significant at the 10% level for infrequent repurchasers, while it is statistically 

insignificant for occasional and frequent repurchasers. The negative AR for infrequent 

repurchasers at the beginning of the approved program and the fact that infrequent 

repurchasers wait longer from the approval month until they initiate their approved programs 

are consistent with the hypothesis that infrequent repurchasers repurchase their stock when 

the stock is perceived as being undervalued. Interestingly, all types of repurchasers exhibit a 

positive and statistically significant CAR in the second half of the program (event months 7-

11). However, only occasional and frequent repurchasers have a significantly positive CAR in 

the 11 month period following the approval month (event months 1-11). Over the period, 

occasional and frequent repurchasers both have an average CAR of 9% (significant at the 1% 

level). 

Fama (1998) and Mitchell and Stafford (2000) advocate the calendar-time portfolio 

approach to estimate long-term ARs. To confirm the long-run ARs estimated using Ibbotson’s 

(1975) RATS methodology, we also use this approach. In the calendar-time portfolio 

approach, portfolios of event firms are formed each calendar month. Firms are included in the 

portfolio the calendar month after the approval month, and excluded from the portfolio the 

month of the next AGM. At the beginning of each calendar month, the portfolio is rebalanced 

so that the portfolio is equally weighted. Excess returns are regressed on the Fama-French 

(1993) factors and the Carhart (1997) momentum factor, as follows: 

 

                (2) 

 

where Rp,t is the monthly return on the equally weighted portfolio of event firms in calendar 

month t. The other variables are defined as above. By forming the portfolios of event firms, 

any cross-sectional dependence of the individual event firm ARs are accounted for in the 

portfolio variance at each point in calendar time. 

 

  

tptptptppptftp MOMmHMLhSMBsMKTRR ,,,  
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Table 6 

Abnormal return following approvals of share repurchase programs using the calendar-time portfolio 

approach 

This table reports the average monthly ARs of equal-weighted calendar-time portfolios over the sample period 

May 2000 to June 2010. The average monthly ARs are calculated using the calendar-time portfolio approach and 

applying the Fama-French (1993) factors together with the Carhart (1997) momentum factor in the following 

regression model: 

 

,,,, tptptptptpptftp MOMmHMLhSMBsMKTRR    

where Rp,t is the monthly total return on the equal-weighted portfolio of firms with initiated repurchase programs 

in calendar month t and Rf,t is the return on 30 day T-bills in calendar month t. MKTt is the monthly return on the 

value-weighted OMXSPI stock index adjusted for the return on 30 day T-bills in calendar month t. SMBt and 

HMLt are the Fama-French (1997) size and book-to-market factors, and MOMt is the Carhart (1997) momentum 

factor in calendar month t. The intercept, αp, measures the average monthly AR on the equal-weighted portfolios 

of firms with activated repurchase programs. The portfolios are formed each calendar month from the month 

following the approval of the program until the month of the next annual general meeting. Programs by 

infrequent repurchasers are repurchase programs by firms with 1 or 2 initiated repurchase programs over the 

sample period. Programs by occasional repurchasers are repurchase programs by firms with 3 or 4 initiated 

repurchase programs over the sample period. Programs by frequent repurchasers are repurchase programs by 

firms with 5 or more initiated repurchase programs over the sample period. Only calendar months with a 

minimum of 4 stocks in the portfolio are included in the regression. The standard errors of the coefficients have 

been adjusted for heteroscedasticity using White’s (1980) procedure. *, ** and *** indicate two-tailed 

significance levels of 10%, 5% and 1%, respectively. 

 

 Programs by 

Infrequent 

Repurchasers   

Programs by 

Occasional 

Repurchasers  

Programs by 

Frequent 

Repurchasers 

 Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 

Intercept, αp 0.0082
* 

0.0028
 

 0.0114
*** 

0.0074
* 

 0.0142
*** 

0.0076
*** 

MKT 0.7363
***

 0.9879
*** 

 0.6978
*** 

0.9092
*** 

 0.7105
*** 

0.9125
*** 

SMB  0.4468
*** 

  0.2383
 

  0.3496
*** 

HML  0.3300
** 

  0.3350
*** 

  0.4020
*** 

MOM  0.1077
 

  0.0799
 

  0.0594
 

         R
2 

0.56 0.65  0.52 0.61  0.61 0.72 

Observations 90 90  103 103  115 115 

          

 Table 6 presents the estimated coefficients from two models of the calendar-time portfolio 

regression. Applying the Fama-French (1993) factors and the Carhart (1997) momentum 

factor model, the average monthly AR (the intercept) of the portfolios of event firms is 

positive and significant for occasional and frequent repurchasers. The average monthly ARs 

are 0.74% and 0.76%, respectively, which correspond to annual returns of 8.88% and 9.12%, 

respectively. Thus, the estimated ARs over the approved program lengths using the calendar-

time portfolio approach are similar to the estimated cumulative ARs over the program lengths 

using Ibbotson’s (1975) RATS methodology. 
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 Using Ibbotson’s (1975) RATS methodology, we also examine ARs surrounding the first 

repurchase month in the repurchase programs. Table 7 reports ARs from one month before the 

first repurchase month until six months after the first repurchase month.
12

 

  

Table 7 

Abnormal return surrounding the first repurchase month using Ibbotson’s (1975) RATS methodology 

This table reports monthly the AR and CAR in percent surrounding the first repurchase month in open market 

share repurchase programs over the period March 2000 to June 2010. ARs are calculated each event month from 

the month prior to the first repurchase month until 6 months subsequent to the first repurchase month using 

Ibbotson’s (1975) RATS methodology with the Fama-French (1993) factors and the Carhart (1997) momentum 

factor in the following regression model: 

,,,, titjtjtjtjjtfti MOMmHMLhSMBsMKTRR    

where Ri,t is the monthly return on stock i and Rf,t is the return on 30 day T-bills in calendar month t 

corresponding to event month j. MKTt is the monthly market return on the value-weighted OMXSPI stock index 

adjusted for the rate on 30 day T-bills in calendar month t corresponding to event month j. SMBt and HMLt are 

the Fama-French (1993) size and book-to-market factors, and MOMt is the Carhart (1997) momentum factor in 

calendar month t corresponding to event month j. The intercept αj, measures the average monthly AR in event 

month j. Event month 0 is the month of the first repurchase in a repurchase program. All reported event months 

are within the approved repurchase period of each program. Programs by infrequent repurchasers are repurchase 

programs by firms with 1 or 2 initiated repurchase programs over the sample period. Programs by occasional 

repurchasers are repurchase programs by firms with 3 or 4 initiated repurchase programs over the sample period. 

Programs by frequent repurchasers are repurchase programs by firms with 5 or more initiated repurchase 

programs over the sample period. The standard errors of the coefficients have been adjusted for 

heteroscedasticity using White’s (1980) procedure. *, ** and *** indicate two-tailed significance levels of 10%, 

5% and 1%, respectively. 

 

 

Programs by 

Infrequent 

Repurchasers   

Programs by 

Occasional 

Repurchasers   

Programs by 

Frequent 

Repurchasers  

Event month AR t-statistic  AR t-statistic  AR t-statistic 

-1 -2.00
** 

-2.50  -0.48
 

-0.48   0.47
 

0.58 

 0  2.57
*** 

2.85   2.05
* 

1.93   0.46
 

0.67 

 1  0.56
 

0.57  -1.04
 

-1.27   1.10
* 

1.76 

 2 -0.19
 

-0.19   0.22
 

0.31   0.76
 

1.48 

 3  1.21
 

1.08   1.92
 

1.37   0.53
 

0.95 

 4 -0.21
 

-0.16   0.18
 

0.17   1.11
 

1.73 

 5  0.34
 

0.27   1.02
 

0.97  -0.11
 

-0.14 

 6  1.09
 

0.88   2.41
* 

1.92  -0.30
 

-0.39 

         
Event months CAR t-statistic  CAR t-statistic  CAR t-statistic 

1-6  2.79
 

1.05
 

  4.71
* 

1.71   3.10
* 

1.93 

         
 

 Consistent with the hypothesis that infrequent repurchasers repurchase their own shares 

when the stock is perceived as being undervalued, we find that the AR is significantly 

negative (-2.00%) and significant at the 5% level in the month prior to the first repurchase 

month for infrequent repurchasers. In addition, the average AR is positive (2.57%) and 

                                                 
12

 Event months that do not fall within the approved length of the programs are deleted to avoid overlapping. 
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significant at the 1% level in the month of the first repurchase. In the 6 month period 

following the first repurchase month, the CAR for infrequent, occasional and frequent 

repurchasers is 2.79%, 4.71% and 3.10%, respectively. However, the CAR is only statistically 

significant for occasional and frequent repurchasers. Interestingly, our results do not support 

the findings by Yook (2010), who finds that infrequent repurchasers who actually repurchase 

their shares following the repurchase announcement experience significantly better stock 

price performance than frequent repurchasers.
13

 

 

4.4. Abnormal return and repurchase size 

 

In order to examine the ARs within the programs further, we analyze whether there is a 

relationship between monthly ARs and monthly repurchase sizes. An increased demand of the 

stock could increase the price of the stock. To examine the relationship between monthly ARs 

and repurchase sizes, we use the following firm fixed effects regression: 

(3) 

 

where ARi,j is the AR for firm i in repurchase month j. The AR is calculated using the market 

adjusted model with the value-weighted OMXSPI stock index as a benchmark. REPFRACi,j is 

the fraction of the total number of shares that firm i repurchases in repurchase month j. 

Table 8 shows that the repurchase size coefficient is positive and significant for all types of 

programs. There is thus a positive relationship between monthly ARs and monthly repurchase 

sizes in repurchase programs by all types of repurchasers (infrequent, occasional and 

frequent). However, the repurchase size coefficient is larger and more significant in programs 

by infrequent repurchasers. 

 

  

                                                 
13

 Yook (2010) examines the period following the initiation announcement and not the first repurchase month. 

However, since the median number of days from the Board of Directors’ initiation announcement until the first 

repurchase is only 2 days in our sample, the initiation announcement and the first repurchase generally occur in 

the same month. 

jijijiiji REPFRACARAR ,,21,1,   
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Table 8 

Firm fixed effects regression on monthly abnormal returns 

This table reports parameter estimates from the following firm fixed effects regression: 

 

jijijiiji REPFRACARAR ,,21,1,     

where ARi,j is the AR for firm i in repurchase month j. The AR is calculated using the market adjusted model 

with the value-weighted OMXSPI stock index as benchmark. REPFRACi,j is the fraction of total number of 

shares that firm i repurchases on repurchase month j. The sample includes repurchase months in 321 repurchase 

programs over the period March 2000 to June 2010. Estimation is done with firm fixed effects and standard 

errors adjusted for group-wise heteroscedasticity. Programs by infrequent repurchasers are repurchase programs 

by firms with 1 or 2 initiated repurchase programs over the sample period. Programs by occasional repurchasers 

are repurchase programs by firms with 3 or 4 initiated repurchase programs over the sample period. Programs by 

frequent repurchasers are repurchase programs by firms with 5 or more initiated repurchase programs over the 

sample period. *, ** and *** indicate two-tailed significance levels of 10%, 5% and 1% respectively. 

 

 Programs by 

Infrequent 

Repurchasers   

Programs by  

Occasional 

Repurchasers   

Programs by  

Frequent 

Repurchasers  

 Coefficient t-statistic  Coefficient t-statistic  Coefficient t-statistic 

Intercept  0.0096
** 

2.39
 

  0.0145
*** 

4.53   0.0144
*** 

6.25 

ARj-1 -0.2089
*** 

-3.06
 

 -0.0467
 

-1.09  -0.0402
 

-0.93 

REPFRAC  1.0645
** 

2.16
 

  0.7980
* 

1.77   0.5792
* 

1.74 

         Number of firms 79  27  19 

Repurchase months 333  373  562 

          

 

5. Conclusion 

 

In this paper we examine differences in the market performance of Swedish firms that initiate 

repurchase programs infrequently, occasionally and frequently. By using detailed data on 

repurchase activities, we are able to examine share repurchases with high precision and relate 

the performance to repurchase size. Since the duration of a repurchase program is pre-

determined in Sweden, we are able to classify the programs by frequency and study market 

performance within the programs. We find that repurchase programs by infrequent 

repurchasers tend to be smaller and last for fewer days than repurchase programs by frequent 

repurchasers. When we examine the firm characteristics of the various types of repurchasers, 

we find that frequent repurchasers are larger and have higher book-to-market ratios and 

dividend yields compared to infrequent repurchasers. As with Jagannathan and Stephens 

(2003), we find that repurchase announcements by infrequent repurchasers are greeted more 

favorably than repurchase announcements by frequent repurchasers. The 2 day AR around 

initiation announcements of repurchase programs is on average 2.77% for infrequent 

repurchasers and 0.99% for frequent repurchasers. These results are consistent with the 
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hypothesis that infrequent repurchasers repurchase their stock when managers perceive their 

stock as being undervalued and frequent repurchasers are substituting repurchases for 

dividend increases. In addition, the first repurchase month in infrequent repurchase programs 

is generally preceded by a month with negative AR, which further strengthens the 

undervaluation hypothesis for infrequent repurchasers. Using Ibbotsons’s (1975) RATS 

methodology and the calendar-time portfolio approach, we also examine the stock 

performance within the repurchase programs. Subsequent to the approval month and from the 

first repurchase month until the month of the next annual general meeting, only occasional 

and frequent repurchasers exhibit a positive AR. Our findings are not consistent with the 

findings of Yook (2010), who finds that infrequent repurchasers who actually repurchase their 

shares following the repurchase announcement experience significantly better stock price 

performance following announcements of repurchase programs than frequent repurchasers. 

We are not able to explain the differences in long-term ARs between frequent and infrequent 

repurchasers by repurchase size. Further research to ascertain the differences in long-term 

ARs between infrequent and frequent repurchasers is therefore warranted. 
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1.   Introduction 

 

Share repurchases have become a popular means of returning cash to shareholders for many 

companies around the world.
1
 The predominant method to repurchase shares in the US, and 

the rest of the world, is through an open market share repurchase program in which the 

company repurchases its own shares in the market (Vermaelen, 2005). A fundamental issue 

concerning open market share repurchases is whether the firm’s repurchase trading and its 

presence in the market as an insider has an impact on stock liquidity. The liquidity issue is 

important since a change in stock liquidity affects shareholders’ transaction costs and their 

required rate of return, which in turn affects the firm’s cost of capital.
2
 The liquidity aspect of 

share repurchases also seems to be of concern to firms’ managers. In a survey of payout 

policies among US companies, Brav et al. (2005) find that more than 50% of executives feel 

that the liquidity of their stock is an important or very important factor affecting their 

repurchase decisions. 

The existing literature argues that open market share repurchases can both improve and 

deteriorate stock liquidity. Barclay and Smith (1988) suggest that repurchasing firms can, by 

placing limit buy orders, establish a lower bound on the bid price and in so doing reduce the 

bid-ask spread. Barclay and Smith (1988) also posit a counterargument such that open market 

share repurchase programs may widen bid-ask spreads if the managers of repurchasing firm 

possess information that outside market participants do not have, as the trading analyses of 

Jaffe (1974) and Seyhun (1986) suggest. This asymmetric information is thought to give rise 

to an adverse selection cost in the form of reduced stock liquidity (Copeland and Galai, 1983; 

Glosten and Milgrom, 1985). 

In many countries, including the US, detailed studies of repurchase trading are difficult to 

conduct, as firms are not required to disclose the precise dates, prices and magnitudes of their 

repurchase transactions. However, in Sweden and some other countries, firms are required to 

disclose full details of their repurchase activities on a daily basis, which provides an 

opportunity to study the liquidity impact of repurchase trading.
3
 

There are few prior studies that examine the liquidity impact of open market share 

repurchases on the actual repurchase days. Brockman and Chung (2001) and Ginglinger and 

                                                 
1
 Prior to 1980, buyback activity was illegal or else discouraged by tax laws in all countries except for in US. 

2
 Amihud and Mendelson (1986) develop and test a model that shows that wider relative bid-ask spreads lead to 

higher risk-adjusted stock returns and, hence, increased cost of capital. 
3
 Other countries where firms have to disclose their repurchase activity on a daily basis include, for example, 

Australia, Hong-Kong, Malaysia, Mexico, Singapore and the UK (Vermaelen, 2005).  



 

77 

 

Hamon (2007) study the liquidity effects of repurchase trading on the Stock Exchange of 

Hong-Kong and the Paris Stock Exchange, respectively. Both studies find that repurchase 

trading has a detrimental effect on stock liquidity. Conversely, Cook et al. (2004) find that 

repurchase trading contributes to stock liquidity for a sample of NASDAQ and NYSE listed 

firms. 

Given the few prior studies that examine the liquidity impact of actual repurchase 

transactions and their conflicting results, more empirical studies are warranted. The objective 

of this study is to further analyze any liquidity impact that open market share repurchases may 

have on the actual repurchase days in an electronic limit order market, which is the market 

system that most stock exchanges around the world use.
4
 Specifically, we analyze average 

intraday bid-ask spreads and order depths on repurchase days and compare them with spreads 

and depths on surrounding non-repurchase days for repurchasing firms listed on the 

Stockholm Stock Exchange (SSE).
5
 We contribute to prior research by splitting the sample 

into repurchase days conditional upon daily repurchase sizes and repurchases executed as 

block trades.
6
 We partition the sample in this way because any execution-related liquidity 

effects of open market share repurchases may be dependent upon repurchase volume and 

because repurchases executed outside the order system in the form of block trades may have a 

different impact on stock liquidity compared to repurchases executed inside the order system. 

Several key results emerge from our analysis. First, we find significantly narrower bid-ask 

spreads and deeper market depths on repurchase days relative to surrounding non-repurchase 

days when repurchases are executed inside the order trading system. Second, after controlling 

for total trading volume, price and return volatility, we still find significantly narrower bid-ask 

spreads on repurchase days relative to surrounding non-repurchase days. Third, the reduction 

in the bid-ask spread on repurchase days is positively associated with the daily repurchase 

size measured as the daily repurchase volume divided with the average daily trading volume 

during the 4 weeks preceding the week of the repurchase. Fourth, repurchase trades executed 

outside the order trading system as block transactions have a detrimental effect on the bid-ask 

spread, consistent with a negative response to the presence of informed managerial trading. 

Based on our results, we conclude that repurchase trading is liquidity enhancing when 

repurchase trades are executed inside the order trading system. Our results are consistent with 

Cook et al. (2004), who find that that repurchase trading contributes to stock liquidity for 

                                                 
4
 In a limit order market, investors establish bid-ask prices by placing limit orders. 

5
 The official name of the Stockholm Stock Exchange is NASDAQ OMX Nordic Exchange Stockholm. 

6
 Brockman and Chung (2001) also test for the effect of the repurchasing firm’s trade size but not for repurchases 

executed as block trades. 
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NYSE- and NASDAQ-listed firms. Interestingly, we find no evidence that share repurchases 

executed inside an order-driven trading system impose a cost in the form of lower stock 

liquidity on the actual repurchase days, as found by Brockman and Chung (2001) and 

Ginglinger and Hamon (2007) order-driven markets similar to the SSE. 

The paper is organized as follows. In Section 2 we summarize the prior empirical research 

on the market liquidity effects related to open market share repurchases and develop our 

hypotheses. Section 3 describes the regulatory environment for open market share repurchases 

in Sweden and the trading structure on the SSE. Section 4 presents the data, the sample and 

market liquidity measures. Section 5 reports the empirical results and Section 6 concludes. 

 

2.   Previous research and market liquidity hypotheses 

 

2.1. Previous research 

 

The first study that examines the market liquidity impact of open market share repurchases is 

Barclay and Smith (1988). The authors develop two non-mutually exclusive hypotheses and 

examine companies listed on the NYSE. The competing market-maker hypothesis predicts 

that the bid-ask spread will narrow if firms submit buy limit orders that establish a lower 

bound on the bid price. In contrast, the information-asymmetry hypothesis predicts that the 

bid-ask spread will widen if managers are better informed and willing to trade on inside 

information.
7
 Barclay and Smith (1988) test the two hypotheses empirically by examining 

relative bid-ask spreads before and after repurchase announcements.
8
 Consistent with the 

information-asymmetry hypothesis, they find that relative bid-ask spreads widen following 

announcements.
9
 The authors conclude that the presence of better informed managers in the 

market increases the bid-ask spread, and thereby increases the repurchasing firm’s cost of 

capital. Singh et al. (1994), Wiggins (1994), and Miller and McConnell (1995), all refine and 

extend Barclay and Smith’s (1988) study. However, in contrast to Barclay and Smith (1988), 

they find no support for the information-asymmetry hypothesis. 

                                                 
7
 Insider trading analyses by Jaffe (1974) and Seyhun (1986), among others, show that managers can identify 

mis-pricings in their own firms. Market microstructure models by Copeland and Galai (1983), and Glosten and 

Milgrom (1985), show that greater information asymmetry between informed and uninformed traders 

deteriorates market liquidity. 
8
 The relative bid-ask spread is the dollar spread divided by the average of the bid and ask prices.  

9
 Since the information-asymmetry hypothesis and the competing market-maker hypothesis are not mutually 

exclusive, their results imply that the information-asymmetry effect dominates the competing market-maker 

effect. 
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Franz et al. (1995) develop another hypothesis in which they hypothesize that the bid-ask 

spread will narrow after a repurchase announcement if the announcement signals managers’ 

private information about the future prospects for the firm. They test the hypothesis by 

examining bid-ask spreads around repurchase announcements by NASDAQ-listed firms. 

Consistent with their hypothesis, they find narrower bid-ask spreads following 

announcements after controlling for inventory-holding and order processing costs. Franz et al. 

(1995) attribute the narrower bid-ask spreads to a reduction in the informed trading costs 

associated with the repurchase announcement. 

More recent studies examine stock liquidity effects on the actual repurchase days. 

Brockman and Chung (2001) refine and test Barclay and Smith’s (1988) hypotheses on the 

electronic order-driven Stock Exchange of Hong Kong.
 10

 They examine bid-ask spreads and 

market depths on repurchase and disclosure days and find that bid-ask spreads widen and 

market depths deteriorate on repurchase days after controlling for total trading volume, price 

and return volatility. Brockman and Chung (2001) conclude that stock liquidity deteriorates 

on repurchase days because market participants detect the presence of informed trading and 

partially - or completely - withdraw from the market. Cook et al. (2004) examine bid-ask 

spreads around repurchase days for NYSE- and NASDAQ-listed firms. Since details of 

repurchase transactions are not publicly disclosed in the US, they use voluntarily disclosed 

repurchase trading data from 64 firms. Contrary to the results of Brockman and Chung 

(2001), they find narrower bid-ask spreads on repurchase days relative to surrounding 

benchmark periods.
11

 Cook et al. (2004) argue that the spread narrowing is consistent with the 

notion that, at the time of a repurchase transaction, the firm competes with market makers to 

provide liquidity on the bid side of the market. Ginglinger and Hamon (2007) analyze the 

stock liquidity impact of share repurchases for a sample of 352 French firms listed on the 

electronic order-driven Paris Stock Exchange.
12

  Consistent with Brockman and Chung 

(2001), they find that bid-ask spreads widen and that their depth decreases on repurchase 

days. However, in contrast to Brockman and Chung (2001), they argue that the adverse effect 

on stock liquidity is attributed to managers’ trade against the trend to support the firm’s share 

price in a depressed market, with the trades taking place at the ask price.  

                                                 
10

 Firms listed on the Stock Exchange of Hong Kong are required to report details of repurchase transactions to 

the Exchange no later than 09:30 a.m. the following business day. The information is then aggregated by the 

Exchange and disseminated to data vendors (Vermaelen, 2005). 
11

 In contrast to Brockman and Chung (2001), Cook et al. (2004) only analyze bid-ask spreads in a univariate 

setting and do not control for volume, price and return volatility. 
12

 Firms listed on the Paris Stock Exchange are required to publicly report, on a monthly basis, the total number 

of shares purchased or sold during the previous month (Ginglinger and Hamon, 2007). 
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2.2. Hypotheses of the effect of repurchase trading on stock liquidity 

 

Barclay and Smith (1988), as well as later studies, have argued that open market share 

repurchases can have an incremental as well as a detrimental effect on stock liquidity. We test 

two non-mutually exclusive hypotheses of the effect of repurchase trading on stock liquidity 

based upon the hypotheses developed by Barclay and Smith (1988). Our first hypothesis is 

execution-related, and predicts that the bid-ask spread will narrow on repurchase days when 

firms submit buy limit orders at the bid or within the bid-ask spread in the order book. The 

repurchase orders establish a lower bound on the bid price, which will narrow the bid-ask 

spread. We predict a positive association between the bid-ask narrowing and the daily 

repurchase size. Contrary to our first hypothesis, our second hypothesis implies that the bid-

ask spread will widen on repurchase days. This could be due to an asymmetric information 

effect in which market participants detect the firm’s repurchase trades and suspect informed 

trading.
13

 Alternatively, it could be due to an execution-related effect in which the firm places 

limit orders at the ask price to a large extent and thereby consumes liquidity on the sell-side. 

We predict a positive association between the bid-ask widening and the daily repurchase size.

  

 

3. The Swedish regulatory environment for open market share repurchases 

and trading structure on the Stockholm Stock Exchange 
 

3.1. Regulatory environment for open market share repurchases 

 

In Sweden, restrictions on share repurchases were removed on March 10, 2000, when changes 

in the Companies Act made it possible for public limited companies to repurchase their own 

shares and keep them as treasury stock.
14

 A decision to repurchase shares must be approved 

by the shareholders at a general meeting. However, the shareholder meeting can authorize the 

Board of Directors to make such a decision.
15

 The authorization to repurchase shares may not 

                                                 
13

 Market microstructure models by Copeland and Galai (1983), and Glosten and Milgrom (1985), show that the 

presence of informed traders with superior information about the future stock price leads to wider bid-ask 

spreads on a dealer-based market. Brockman and Chung (2000) find that limit-order traders on the electronic 

order-driven Stock Exchange of Hong Kong behave like designated dealers/specialists when confronted with the 

possibility of trading against informed investors. 
14

 Before March 10, 2000, it was possible for firms to redeem outstanding shares in a relatively slow and 

cumbersome administrative procedure (redemption of shares). 
15

 The repurchase decision is valid only if approved by shareholders holding at least two-thirds of the votes cast 

and the shares represented at the meeting. In general, the shareholder meeting authorizes the Board of Directors 

to make decisions about share repurchases. 
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last longer than until the next annual general meeting and the maximum amount of treasury 

stock the company is allowed to keep at any time is limited to 10% of the total number of 

shares in the company. Companies may buy back their own stock on an authorized market or 

another regulated market within the European Economic Area or through a tender offer 

directed to all shareholders.
16

  

Companies repurchasing their own shares on the SSE must comply with the Exchange’s 

rules regarding share repurchases.
17

 The company must report to the Exchange all repurchase 

transactions as soon as possible, but no later than 30 minutes before the stock exchange opens 

on the trading day immediately following the repurchase day. With the exception of block 

trades, the company may not purchase more than 25% of the average daily turnover during 

the prior 4 calendar weeks. The company may only place orders in the order system or close 

block transactions in the company’s own shares within the bid-ask spread applying on the 

SSE (the best bid and ask included). 

 

3.2.   Trading structure on the Stockholm Stock Exchange 

 

Trading on the SSE is conducted in an electronic order-driven trading system. Traders submit 

orders in the trading system through Exchange members. There are no designated market 

makers, although some smaller firms engage liquidity providers. Buy and sell orders entered 

into the trading system are automatically matched. Limit orders are first prioritized by price 

and then by time. If a trader requires immediate execution, the trader must submit a buy (sell) 

limit order that hits the current best ask (bid) price. Traders can submit hidden limit orders, 

where only a portion of the order volume is displayed in the limit order book. However, the 

hidden portion has lower priority than the displayed limit orders with the same price. 

Exchange members can choose between trading on-exchange or outside the stock exchange. 

On-exchange, the Exchange member can either make trades in the electronic order-driven 

trading system or outside the order book as a manual trade. In both cases, the trades must 

comply with the requirements of the exchange. Manual trades that take place during the 

trading hours of the Exchange must be reported as close to real-time as possible, but no later 

                                                 
16

 Companies may also repurchase their own stock on an authorized market or another regulated market outside 

the European Economic Area after approval from the Swedish Financial Supervisory Authority 

(Finansinspektionen). 
17

 Rules regarding purchase and sale of a company’s own shares in the Rule Book for Issuers. 
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than 5 minutes from the time of the trade.
18

 Manual trades that take place after trading hours 

must be reported prior to the opening of the Exchange the following trading day. The SSE 

offers a high degree of transparency. Traders observe, in real-time, bid and ask prices with 

corresponding depth, concluded transactions, and the identities of Exchange members behind 

executed transactions.
19

 The tick size depends upon the price level of the security. During the 

sample period the tick size varied from SEK 0.01 to SEK 5.00. 

 

4.  Data, sample and market liquidity measures 

 

4.1.   Data and sample 

 

NASDAQ OMX Stockholm provides data as to all of the repurchases executed on the 

exchange over the period 2002 to 2005. The data includes the name of the repurchasing firm, 

the repurchase date, the total number of shares repurchased during the day distributed by class 

of share, the average repurchase price, and the total price of repurchased shares. Over the 

sample period, 53 Swedish firms repurchased their own shares on the SSE. 

From NASDAQ OMX Stockholm, we also receive intraday bid-ask quotes with 

corresponding market depths (stamped 15 minutes apart) and daily trading volumes executed 

inside and outside the electronic trading system over the sample period May 16, 2002, to 

December 30, 2005. Our initial sample consists of 3,039 firm repurchase days. We exclude 79 

firm repurchase days on the same day or on the trading day following the release of interim or 

annual reports. We lack intraday data for 4 trading days and, therefore, we have to exclude 8 

firm repurchase days. As some firms have repurchased dual class shares (A and B shares), we 

exclude 62 firm repurchase days and only include share repurchases in the share class with the 

highest turnover. Finally, due to violation of trading and disclosure rules by 4 firms, we 

exclude 84 firm repurchase days. Our final sample consists of 53 firms and 2,806 firm 

repurchase days. 

 

  

                                                 
18

 New rules by the SSE after the sample period state that manual trades that take place during the trading hours 

must be reported immediately and not later than 3 minutes from the time of the trade. 
19

 The identity of the exchange member (broker) behind a placed order was also shown to the exchange members 

during the sample period, but is no longer displayed. 
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4.2. Liquidity measures 

 

In an order-driven market, limit orders provide market liquidity and establish bid-ask spreads 

and market depth. The bid-ask spread represents the price dimension and the depth represents 

the quantity dimension of market liquidity. Lee et al. (1993) argue that both dimensions are 

required to make inferences about market liquidity. We use two spread measures and three 

depth measures in our study. 

The two spread measures we use are Absolute Spread and Relative Spread. Absolute 

Spread is the daily average of absolute bid-ask spreads in SEK recorded 15 minutes apart over 

a trading day. The absolute bid-ask spread is the difference between the buy limit order with 

the highest price and the sell limit order with the lowest price. Relative Spread is the daily 

average of relative bid-ask spreads recorded 15 minutes apart over a trading day. The relative 

bid-ask spread is the absolute bid-ask spread divided by the bid-ask midpoint. 

The three depth measures we use are Total Depth, Bid Depth and Ask Depth. Total Depth 

is the daily average value in SEK of all shares posted at the highest bid and lowest ask price 

recorded 15 minutes apart over a trading day. Bid Depth is the daily average value in SEK of 

all shares posted at the highest bid price recorded 15 minutes apart over a trading day. Finally, 

Ask Depth is the daily average value in SEK of all shares posted at the lowest ask price 

recorded 15 minutes apart over a trading day. 

 

Table 1 

Summary statistics of open market share repurchase activity 

The sample comprises 2806 open market share repurchase days over the period May 16, 2002, to December 30, 

2005, for 53 Swedish firms listed on the SSE. Panel A presents repurchase activity per firm and Panel B 

provides the repurchase frequency.  

 

Panel A: Repurchase activity per firm   

 Mean  Median 

Number of repurchase programs 1.92 2  

Number of repurchase days 52.94 17  

Number of shares repurchased on a repurchase day 262,738 65,587  

Value of shares repurchased on a repurchase day (MSEK) 17.69 4.98  

Repurchase volume on a repurchase day as a percentage of the stock’s total 

trading volume that day 

46.36 40.93  

Panel B: Repurchase frequency  

 Number  Percent 

Firms with 1 repurchase day 6 11.3  

Firms with 2 to 10 repurchase days 14 26.4  

Firms with 11 to 50 repurchase days 17 32.1  

Firms with 51 to 100 repurchase days 8 15.1  

Firms with over 100 repurchase days 8 15.1  
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5.  Empirical results 

 

5.1. Descriptive statistics 

 

Table 1 presents summary statistics of repurchase activities for our sample of repurchasing 

firms. As can be seen in Panel A, the median repurchasing firm initiates 2 repurchase 

programs and repurchases shares on 17 trading days during the sample period. On average, 

the median firm repurchases 65,587 shares valued at SEK 4.98 million (approx. US$ 0.71 

million) on each repurchase day. The average daily repurchase volume by repurchasing firms 

is substantial. The median firm repurchases almost 41% of its stock’s daily trading volume on 

a repurchase day. This repurchase volume is similar to the average repurchase volume 

reported by Brockman and Chung (2001) for firms listed on the Stock Exchange of Hong 

Kong, but higher than the average repurchase volumes reported by Cook et al. (2004) and 

Ginglinger and Hamon (2007) for firms listed on the US markets and the Paris Stock 

Exchange, respectively.
20

 Panel B in Table 1 reports the repurchase frequency over the sample 

period. Almost one third of the repurchasing firms repurchase shares on between 11 and 50 

trading days. Approximately 11% of the repurchasing firms repurchase shares on only 1 

trading day, while 30% of the repurchasing firms repurchase shares on more than 50 trading 

days. 

 Table 2 provides trading statistics for shares of repurchasing and non-repurchasing firms 

listed on the SSE over the sample period.
21

 Repurchasing firms have at least one trading day 

involving a repurchase over the sample period. Approximately 17% of the Swedish firms 

listed on the SSE executed at least one repurchase over the sample period. Repurchasing firms 

have significantly higher market capitalization, higher daily stock turnover and trade sizes - 

but lower turnover rates - compared to non-repurchasing firms. The percentage of trading 

days shares have been traded during a year and the number of daily trades do not differ 

significantly between repurchasing and non-repurchasing firms. The mean (median) end-of-

day relative bid-ask spread is 1.60% (1.07%) for repurchasing firms and 3.19% (2.09%) for 

non-repurchasing firms. The difference tests indicate that the mean and median differences in 

the relative bid-ask spreads are statistically significant at the 1% level. 

                                                 
20

 Brockman and Chung (2001) find that the average buyback represents 44% of the stock’s daily trading volume 

on the Stock Exchange of Hong Kong. Cook et al. (2004) find that the average buyback represents 33% of the 

stock’s daily trading volume on NASDAQ and 19% on the NYSE. Ginglinger and Hamon (2007) find that the 

average repurchase accounts for 28% of the total value of traded shares on the transaction date. 
21

 Trading statistics are only provided for the most traded share class if firms have dual class shares. 
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Table 2 

Trading statistics of sample companies 

Trading statistics for shares listed on the SSE over the sample period May 16, 2002, to December 30, 2005. Only 

the most traded share class is included for firms with dual class shares. Firms with one or more open market 

share repurchases during the sample period are classified as Repurchase firms and all other firms are classified as 

Non-repurchase firms. The measures are average annual measures averaged across the sample years for each 

firm. Market capitalization is the average end-of-year market value of the firms’ listed shares during the sample 

period. The Relative bid-ask spread is the absolute bid-ask spread at the end of the day divided by the bid-ask 

midpoint at the end of the day. The t-statistics are for the difference in mean measures between repurchase and 

non-repurchase firms. W-statistics are from the non-parametric Wilcoxon rank sum test. p-values from the 

difference tests are reported in brackets. 

 

  
Repurchase 

firms (n=53) 
 

Non-repurchase 

firms (n=267) 

 

Difference test 

 Mean 

(Median)  

Mean 

(Median)  

t-statistic 

[p-value] 

 W-statistic 

[p-value] 

Market capitalization (MSEK) 
16,284) 

(2,725) 

 6,777) 

(698) 

 2.40 

[0.017] 

4.34 

[<0.001] 

 

Daily turnover (TSEK) 
61,659) 

(4,147) 

 32,728) 

(1,351) 

 1.09 

[0.275] 

2.27 

[0.018] 

 

Trade size (SEK) 
173,082) 

(117,422) 

 87,401) 

(48,227) 

 5.15 

[<0.001] 

5.49 

[<0.001] 

 

Turnover rate per share (%) 
58.66) 

(40.36) 

 80.76) 

(56.19) 

 -1.83 

[0.069] 

-1.81 

[0.071] 

 

Percentage of  trading days the 

shares have been traded 

93.77) 

(99.60) 

 90.96) 

(98.41) 

 1.26 

[0.210] 

1.14 

[0.254] 

 

Number of trades per trading day 
151) 

(37) 

 128) 

(30) 

 0.37 

[0.715] 

0.31 

[0.754] 

 

Relative bid-ask spread (%) 
1.60) 

(1.07) 

 3.19) 

(2.09) 

 -2.59 

[0.010] 

-3.47 

[0.001] 

 

 

Table 3 

Relative bid-ask spread for shares listed on the Stockholm Stock Exchange 

Relative bid-ask spreads for shares listed on the SSE over the period 2002 to 2005. Only the most traded share 

class is included for firms with dual class shares. Firms with one or more open market share repurchases during 

the sample period are classified as Repurchase firms and all other firms are classified as Non-repurchase firms. 

The Relative bid-ask spread is the average annual absolute bid-ask spread at the end of the day divided by the 

bid-ask midpoint at the end of the day in percent. 

 

  Repurchase firms  Non-repurchase firms  

  Relative bid-ask spread    Relative bid-ask spread    

Year 

 

Mean  Median  

Number 

of firms  Mean  Median  

Number 

of firms 

 

2002  2.44  1.29  37  5.07  3.27  260  

2003  1.95  1.30  35  3.14  2.23  246  

2004  0.81  0.66  26  1.48  1.19  252  

2005  0.74  0.47  14  1.06  0.90  257  
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Table 3 provides yearly average end-of-day relative bid-ask spreads over the sample period 

for shares of repurchasing and non-repurchasing firms listed on the SSE. The average end-of-

day relative bid-ask spread decreases monotonically each year during the sample period for 

both repurchasing and non-repurchasing firms. The decreasing bid-ask spread suggests that 

the overall market liquidity improved on the SSE over the sample period. 

 

5.2. Univariate analysis of stock liquidity around initiations of share repurchase 

programs 

 

The focus of this study is on the liquidity impact of open market share repurchases on the 

actual repurchase days. However, the bid-ask spread may widen at the initiation of a share 

repurchase program and remain at a wider level for the duration of the program if market 

participants suspect that the firm has an informational advantage and will trade on it (Barclay 

and Smith, 1988). Even if there is an executed-related temporary narrowing of the bid-ask 

spread on the repurchase days relative to the surrounding non-repurchase days, the program-

long bid-ask widening may still dominate a liquidity-enhancing execution-related liquidity 

effect and result in a net-widening of the bid-ask spread during a repurchase program. We 

therefore examine whether there is a general change in stock liquidity when repurchasing 

firms initiate a repurchase program and enter the market to repurchase shares. Since 

repurchasing firms on the SSE must report their repurchase transactions on a daily basis, 

market participants know the exact date when firms first enter the market to repurchase shares 

in a repurchase program. For each repurchase program in the sample, we estimate the average 

of the various liquidity measures 20 trading days before and after the first repurchase day. The 

results are provided in Table 4. For the sample of 79 repurchase programs, we find a 

statistically significant narrowing of the bid-ask spread when firms enter the market to 

repurchase shares. The average absolute bid-ask spread decreases approximately 0.13 SEK 

and the average relative bid-ask spread decreases from 2.08% to 1.71%. This change in the 

bid-ask spread is also likely to be economically significant to large investors in the market. In 

addition, we find statistically significant increases in order depths when repurchasing firms 

enter the market. Thus, we do not find any evidence that a liquidity-deteriorating asymmetric 

information effect dominates a liquidity enhancing execution-related liquidity effect when 

firms enter the market to repurchase shares. 
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Table 4 

Univariate analysis of stock liquidity around initiations of share repurchase programs 
The sample comprises 79 repurchase programs with trading data 20 trading days before and 20 trading days after 

the first repurchase in the program. The sample period is May 16, 2002, to December 30, 2005. For each 

repurchase program, we estimate the average of the various liquidity measures 20 trading days before (Pre20) 

and 20 trading days after (Post20) the first repurchase in the program. Absolute Spread is the 20 day average of 

the daily average of absolute bid-ask spreads in SEK recorded 15 minutes apart over a trading day. Relative 

Spread is the 20 day average of the daily average of relative bid-ask spreads recorded 15 minutes apart over a 

trading day. The relative bid-ask spread is the absolute bid-ask spread divided by the bid-ask midpoint. Total 

Depth is the 20 day average of the daily average value in SEK of all shares posted at the highest bid and lowest 

ask price recorded 15 minutes apart over a trading day. Bid Depth is the 20 day average of the daily average 

value in SEK of all shares posted at the highest bid price recorded 15 minutes apart over a trading day. Ask 

Depth is the 20 day average of the daily average value in SEK of all shares posted at the lowest ask price 

recorded 15 minutes apart over a trading day. Paired t-tests are used to determine the significance of measure 

differences in the pre-event period and the post-event period. 

 

  Pre20  Post20  Difference  Difference test 

Variable  Mean  Mean  Mean  t-statistic   p-value 

Absolute Spread  1.2864  1.1597  -0.1267  -1.86  0.066  

Relative Spread  0.0208  0.0171  -0.0037  -2.25  0.027  

Total Depth  3,832,737  4,900,297  1,067,560  2,18  0.032  

Bid Depth  1,869,342  2,331,526  462,184  2.18  0.032  

Ask Depth  1,963,395  2,568,771  605,376  2.12  0.038  

           
 

 

5.3. Univariate analysis of stock liquidity and trading measures on repurchase days and 

surrounding non-repurchase days 

 

In this section we present the results of a univariate analysis of stock liquidity and trading 

measures on repurchase days and surrounding non-repurchase days. For each repurchase day 

in the sample, we construct a non-repurchase period consisting of five consecutive trading 

days before and after the repurchase day.
22

 The non-repurchase period for each repurchase 

day begins with the first trading day before and after the repurchase day that is not a 

repurchase day or a disclosure day (trading day following repurchase day). In the non-

repurchase periods, we exclude repurchase days and disclosure days. Trading days on the day 

before, on the same day and on the day after the announcement of interim reports are also 

removed from the non-repurchase periods. We match the measures on the repurchase days 

with the average measures during the corresponding non-repurchase periods and calculate 

differences in measures for all repurchase days. 

  

                                                 
22

As a robustness check, we also use benchmark periods with three consecutive trading days before and after the 

repurchase day, as well as five consecutive trading days before the repurchase day. These alternative benchmark 

periods do not produce substantive changes in our main results. 
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Table 5 

Univariate analysis of stock liquidity and trading measures on repurchase days and surrounding non-

repurchase days 
The sample comprises 2,524 repurchase days with repurchase sizes of 25% or less of the firm’s average daily 

trading volume during the 4 calendar weeks immediately preceding the week of the repurchase. The sample 

period is May 16, 2002, to December 30, 2005. For each repurchase day in the sample, we construct a non-

repurchase period consisting of five consecutive trading days before and after the repurchase day or repurchase 

period if there are consecutive repurchase days. In the non-repurchase periods, we exclude repurchase days and 

trading days following repurchase days (disclosure days). Trading days on the day before, on the same day and 

on the day after the announcement of interim reports are also removed from the non-repurchase periods. We 

match the measures on the repurchase days with the average measures during the corresponding non-repurchase 

periods and calculate differences in measures for all repurchase days. Absolute Spread is the daily average of 

absolute bid-ask spreads in SEK recorded 15 minutes apart over a trading day. Relative Spread is the daily 

average of relative bid-ask spreads recorded 15 minutes apart over a trading day. The relative bid-ask spread is 

the absolute bid-ask spread divided by the bid-ask midpoint. Total Depth is the daily average value in SEK of all 

shares posted at the highest bid and lowest ask price recorded 15 minutes apart over a trading day. Bid Depth is 

the daily average value in SEK of all shares posted at the highest bid price recorded 15 minutes apart over a 

trading day. Ask Depth is the daily average value in SEK of all shares posted at the lowest ask price recorded 15 

minutes apart over a trading day. Volume is the total trading volume recorded over a trading day. Price is the 

daily average of bid-ask midpoints in SEK recorded 15 minutes apart over a trading day. Volatility is the 

variance of returns over a trading day where returns are calculated by taking the natural logarithm of bid-ask 

midpoint relatives 15 minutes apart. The t-statistics are from the paired t-test for the differences in mean 

measures between repurchase days and benchmark periods. The W-statistics are from the non-parametric 

Wilcoxon matched-pairs signed-ranks test. p-values from the difference tests are reported in brackets. 

 

  

Repurchase 

days 

 Non-

repurchase 

days 

 

Difference 

 

Difference test 

 

Variable 

 Mean 

(Median) 

 Mean 

(Median) 

 Mean 

(Median) 

 t-statistic 

[p-value] 

 W-statistic 

[p-value] 

Absolute Spread 
 1.0045) 

(0.5303) 

 

 

1.1948) 

(0.5612) 

 

 

-0.1903) 

(-0.0214) 

 -7.82 

[<0.001] 

 -16.26 

[<0.001] 

 

Relative Spread  
 0.0114) 

(0.0071) 

 

 

0.0141) 

(0.0079) 

 

 

-0.0027) 

(-0.0002) 

 -11.23 

[<0.001] 

 -15.42 

[<0.001] 

 

Total Depth 
 7,137,606) 

(450,750) 

 

 

6,068,201) 

(363,202) 

 

 

1,069,404) 

(17,586) 

 5.37 

[<0.001] 

 7.71 

[<0.001] 

 

Bid Depth 
 3,359,366) 

(204,513) 

 

 

2,812,995) 

(168,507) 

 

 

546,371) 

(461) 

 4.99 

[<0.001] 

 4.31 

[<0.001] 

 

Ask Depth 
 3,778,239) 

(247,264) 

 

 

3,255,206) 

(191,471) 

 

 

523,032) 

(8,652) 

 4.47 

[<0.001] 

 6.53 

[<0.001] 

 

Volume 
 947,288) 

(53,750) 

 

 

897,384) 

(34,134) 

 

 

49,904) 

(1,155) 

 2.10 

[0.036] 

 2.98 

[0.003] 

 

Price 
 104.6263) 

(92.4470) 

 

 

104.3686) 

(91.8122) 

 

 

0.2576) 

(0.0766) 

 

 

2.67 

[0.008] 

 2.66 

[0.008] 

 

Volatility (×10
-6

) 
 29.2769) 

(6.3394) 

 

 

20.0183) 

(8.4552) 

 

 

9.2586) 

(-1.3229) 

 

 

1.18 

[0.237] 

 -9.97 

[<0.001] 

 

           
 

 

Our market liquidity measures - Absolute Spread, Relative Spread, Total Depth, Bid Depth 

and Ask Depth - are described in section 4.2. The trading measures that we analyze are daily 

trading volume, price and volatility. Volume is the total number of shares traded during a 
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trading day and Price is the daily average of bid-ask midpoints in SEK recorded 15 minutes 

apart over a trading day. Volatility is the variance of returns over a trading day where returns 

are calculated by taking the natural logarithm of bid-ask midpoint relatives 15 minutes apart. 

We use a paired t-test and a non-parametric Wilcoxon matched-pairs signed-ranks test to test 

for differences in mean and median measures between repurchase days and non-repurchase 

days. 

Table 5 presents the results for 2,524 repurchase days with repurchase sizes less than 25% 

of the firm’s average daily trading volume during the 4 weeks preceding the week of the 

repurchase. We cut the sample at this repurchase size level because repurchase days with 

higher repurchase sizes contain repurchase transactions executed as block trades. Block trades 

are executed outside the automated trading system and the liquidity effects of these trades 

may therefore differ from repurchase trades executed inside the automated trading system.
23

 

However, we consider repurchase days with repurchases executed as block trades in the 

regression analysis in section 5.4. 

As reported, the average absolute (relative) bid-ask spread is SEK 1.00 (1.14%) on 

repurchase days and SEK 1.19 (1.41%) on non-repurchase days. The results from the 

difference test show that the average absolute (relative) bid-ask spread is significantly lower 

(1% significance level) on repurchase days while the average depth on both the bid and ask 

side is significantly higher on repurchase days than on non-repurchase days. Our trading 

measures, average trading volume and price are both significantly higher on repurchase days 

than on non-repurchase days. Overall, our results from the univariate analysis show that 

market liquidity improves while average trading volumes and share prices increase on 

repurchase days. 

 

5.4. Regression analysis of market liquidity measures 

 

Prior market microstructure literature documents that volume, price and return volatility are 

important determinants of market liquidity (e.g., Benston and Hagerman, 1974; Tinic and 

West, 1974; Copeland and Galai, 1983). The univariate analysis in section 5.3 shows that 

these variables change on repurchase days and, therefore, we include daily trading volume, 

                                                 
23

 Repurchase days with repurchase sizes lower than 25% of the firm’s average daily trading volume during the 

four weeks preceding the week of the repurchase may also contain block trades. However, we are unable to 

specifically identify these repurchase days with the available data. 
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share price and return volatility as control variables in a multiple regression.
24

 Furthermore, 

the results in Table 3 indicate that the average relative bid-ask spread narrows on the SSE 

during the sample period. To control for this market-wide change in market liquidity, we also 

include year dummy variables in the regression. 

Since we are interested in examining the liquidity impact on repurchase days with different 

repurchase sizes, we partition the repurchase days into four groups based on daily repurchase 

size. We define the repurchase size as the daily repurchase volume relative to the average 

trading volume during the 4 weeks preceding the week of the repurchase. In the regression, 

we include a repurchase dummy variable for each size group and use surrounding non-

repurchase days as benchmark days.
25

 Repurchase days with a repurchase size greater than 

25% are defined as a repurchase days with a block trade because firms can only repurchase 

more than 25% of the average trading volume during the 4 weeks preceding the week of the 

repurchase with off-exchange block trades.  

A pooled OLS regression that makes no allowance for fixed unobserved differences 

between repurchasing firms may produce biased results. We therefore conduct a Breusch-

Pagan Lagrange Multiplier (LM) test of firm random effects (Breusch and Pagan, 1980). The 

chi-square test statistic from the Breusch-Pagan LM test rejects the null hypothesis at the 1% 

level such that the variances of firm effects are zero in the model for each of the five market 

liquidity measures. Thus, pooled OLS regressions may produce biased estimators. To 

compare the firm fixed effects model and the firm random effects model, we conduct a 

Hausman Specification test (Hausman, 1978). The chi-square test statistic from the Hausman 

test rejects the null hypothesis at the 1% level such that the firm effects are uncorrelated with 

the other regressors in the model for each of the five market liquidity measures. Thus, we use 

the following firm fixed effects regression: 

 

(1) 

 

where Liquidity is the dependent variable and represented by either the natural logarithm of 

Absolute Spread, Relative Spread, Total Depth, Bid Depth or Ask Depth.
26

 Absolute Spread is 

                                                 
24

 Prior research also documents a negative relationship between bid-ask spreads and firm size. Since we use a 

firm fixed effects regression in our analysis, we also control for this effect. 
25

 Since the relationship between repurchase size and market liquidity may be nonlinear, we use dummy 

variables for different repurchase size intervals and not a quantitative variable for repurchase size. 
26

 Owing to the possibility of skewness in the untransformed measures, all non-dummy variables are transformed 

to their log values, as logged variables are more normally distributed. The Shapiro-Francia test for normality do 

not reject the null hypothesis that the log-transformed variables are normally distributed. 
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the daily average of intraday absolute bid-ask spreads. Relative Spread is the daily average of 

intraday relative bid-ask spreads. The relative bid-ask spread is the absolute bid-ask spread 

divided by the bid-ask midpoint. Total Depth is the daily average value of all shares posted at 

the highest bid and lowest ask price. Bid Depth is the daily average value of all shares posted 

at the highest bid price. Ask Depth is the daily average value of all shares posted at the lowest 

ask price. SMALL (MEDIUM, LARGE, BLOCK) is a dummy variable coded as 1 if the firm’s 

repurchase volume is less than 10% (10%-20%, 20%-25% and more than 25%) of the average 

daily trading volume during the 4 weeks preceding the week of the repurchase, and zero 

otherwise. The surrounding non-repurchase days used as benchmark days are coded as zero. 

The data set comprises 859 repurchase days with small repurchase sizes, 688 repurchase 

days with medium repurchase sizes, 977 repurchase days with large repurchase sizes, 282 

repurchase days with block transactions and 2,570 surrounding non-repurchase days used as 

benchmark days. 

LNVOLUME is the natural logarithm of the total trading volume executed in the automated 

trading system during a trading day.
27

 LNPRICE is the natural logarithm of the daily average 

of bid-ask midpoints. LNVOLAT is the natural logarithm of the variance of returns over a 

trading day. All non-dummy variables except LNVOLUME represent daily averages of 

intraday data recorded at 15 minute intervals. 

Table 6 reports the estimated coefficients from the firm fixed effects regression for each of 

the five market liquidity measures. We adjust the standard errors of the estimated coefficients 

for heteroscedasticity using White’s (1980) robust estimates of standard errors and report the 

p-values within parentheses. The goodness of fit is relatively high for all five regressions with 

adjusted R-squares between 0.84 and 0.93. 

The estimated coefficients for the control variables LNVOLUME, LNPRICE and 

LNVOLAT are all statistically significant at the 1% level and their signs are consistent with 

prior studies. The results show that larger trading volumes are associated with narrower bid-

ask spreads and deeper depth. Higher share prices are associated with wider absolute bid-ask 

spreads, narrower relative bid-ask spreads and higher depth. Higher intraday return volatility 

is associated with wider bid-ask spreads and less depth. All the estimated coefficients on the 

year dummies are at least statistically significant on the 10% level (not reported in Table 6). 

 

  

                                                 
27

 The variable for volume is defined as the daily trading volume in the automated trading system because it 

determines changes in market liquidity better than the total trading volume, which also includes on-exchange 

trades outside the automated trading system. 
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Table 6 

Firm fixed effects regression of market liquidity measures across repurchase days and surrounding non-

repurchase days controlling for volume, price and volatility 

The sample comprises 2,806 share repurchase days and 2,570 non-repurchase surrounding days over the period 

May 16, 2002, to December 30, 2005, for 53 Swedish firms listed on the SSE. Non-repurchase days constitute 

five consecutive non-repurchase trading days before and after the repurchase day or the repurchase period if 

there are consecutive repurchase days. In the non-repurchase periods, we exclude repurchase days, disclosure 

days and trading days without transactions. Trading days the day before, the same day and the day after the 

announcement of interim reports are also removed from the non-repurchase periods. The table reports the 

parameter estimates from the following firm fixed effects regression: 

 

 

 

 

Liquidityi,t is the dependent variable and is represented by either the natural logarithm of Absolute Spreadi,t, 

Relative Spreadi,t, Total Depthi,t, Bid Depthi,t or Ask Depthi,t. Absolute Spreadi,t is the daily average of absolute 

bid-ask spreads in SEK recorded 15 minutes apart over day t for firm i. Relative Spreadi,t is the daily average of 

relative bid-ask spreads recorded 15 minutes apart over day t for firm i. The relative bid-ask spread is the 

absolute bid-ask spread divided by the bid-ask midpoint. Total Depthi,t is the daily average value in SEK of all 

shares posted at the highest bid and lowest ask price recorded 15 minutes apart over day t for firm i. Bid Depthi,t 

is the daily average value in SEK of all shares posted at the highest bid price recorded 15 minutes apart over day 

t for firm i. Ask Depthi,t is the daily average value in SEK of all shares posted at the lowest ask price recorded 15 

minutes apart over day t for firm i. SMALLi,t (MEDIUMi,t, LARGEi,t, BLOCKi,t) is a dummy variable coded as 1 if 

firm i has repurchased on day t, a repurchase size less than 10% (10%-20%, 20%-25%, more than 25%) of the 

average daily trading volume during the four weeks preceding the week of the repurchase, and zero otherwise. 

LNVOLUMEi,t is the natural logarithm of the total trading volume executed in the automated trading system on 

trading day t for firm i. LNPRICEi,t is the natural logarithm of the daily average of bid-ask midpoints in SEK 

recorded 15 minutes apart over day t for firm i. LNVOLATi,t is the natural logarithm of the variance of returns 

over day t for firm i where returns are calculated by taking the natural logarithm of bid-ask midpoint relatives 15 

minutes apart. Regression parameters are estimated with year dummies. The coefficients on firm and year 

dummies are not reported. p-values in parentheses are adjusted for heteroscedasticity using White’s (1980) 

robust estimates of standard errors. *, ** and *** indicate two-tailed significance levels of 10%, 5% and 1%, 

respectively. 
 

  
Absolute 

Spread 
 

Relative 

Spread 
 

Total 

Depth 
 

Bid 
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SMALL 859 
   -0.0219

* 

  (0.092)
* 
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* 

  (0.083)
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*** 
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    0.1191
*** 
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    0.0723
*** 

  (0.010)
 

MEDIUM 688 
   -0.0321
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*** 

  (0.010)
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** 
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* 
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*** 

  (0.002)
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*** 
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*** 
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Next, we turn to the estimated coefficients on the four repurchase dummy variables 

SMALL, MEDIUM, LARGE and BLOCK. Since we control for volume, price and volatility, 

the estimated coefficients on the repurchase dummy variables determine the marginal impact 

of repurchase trading on market liquidity. 

The bid-ask spread narrows significantly on repurchase days with small, medium and large 

repurchase sizes (SMALL, MEDIUM and LARGE). The narrowing is also positively 

associated with the repurchase size. These results are consistent with our first execution-

related hypothesis, which predicts that the bid-ask spread will narrow on repurchase days 

when firms submit buy limit orders at the bid or within the bid-ask spread in the order book. 

The market depth on the bid-side increases significantly on repurchase days with small 

repurchase sizes. However, on repurchase days with large repurchase sizes the market depth 

on the bid-side decreases significantly. These results indicate that firms place limit orders at 

the bid to a large extent on repurchase days with small repurchase sizes and limit orders 

within quotes or at the ask on repurchase days with large repurchase sizes. 

On repurchase days with at least part of the repurchase trades executed as block trades 

(BLOCK), bid-ask spreads widen (statistically significant at the 10% level). This wider bid-

ask spread is consistent with the information-asymmetry hypothesis, which predicts that 

market participants detect and suspect informed trading.
28

 

 

5.5. Robustness test of trading behavior 

 

In section 5.4, our results suggest that repurchasing firms are likely to submit buy limit orders 

at the bid on repurchase days with small repurchase sizes and submit buy limit orders within 

the current bid-ask spread or at the ask on repurchase days with large repurchase sizes. As a 

robustness test of these trading behaviors, we analyze the average repurchase price relative to 

the average of intraday bid-ask midpoints on repurchase days with different repurchase sizes. 

We expect to find a low average repurchase price relative to the intraday average of bid-ask 

midpoints on repurchase days with relatively small repurchase sizes and a high average 

repurchase price relative to the average of intraday midpoint bid-ask on  repurchase days with 

relatively large repurchase sizes. 

As can be seen in Table 7, the  percentage of repurchase days with an average repurchase 

price above the average of intraday bid-ask midpoints is higher on repurchase days with large 

                                                 
28

 Market participants can observe executed block trades during trading hours since brokers must report 

manually executed block trades within five minutes from the time of the trade. 
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repurchase sizes. On repurchase days with large (small) repurchase sizes, we find that 67.2% 

(49.1%) of the repurchase days have an average repurchase price above the average of 

intraday bid-ask midpoints. We also analyze the relative price difference between the average 

repurchase price and the average of intraday bid-ask midpoints over a trading day on 

repurchase days with various repurchase sizes. The relative price difference is defined as: 

 

(2)    

  

where Repurchase Pricei,t is the average daily repurchase price for firm i on repurchase day t 

and BidAsk Midpointi,t is the average of intraday bid-ask midpoints for firm i on repurchase 

day t. The results in Table 7 show that both the mean and median of the Relative Price 

difference is lower on repurchase days with small repurchase sizes than on repurchase days 

with large repurchase sizes. On repurchase days with small repurchase sizes, the relative price 

difference is on average -0.1%, while it is 0.3% on repurchase days with large repurchase 

sizes. The difference is highly significant at the 1% level, both in a t-test and a non-parametric 

Wilcoxon rank sum test (not reported). The results are thus consistent with the predicted 

trading behavior by the repurchasing firms on repurchase days with various repurchase sizes. 

 

Table 7 

Relationship between repurchase price and repurchase size 

The sample comprises 2,806 open market share repurchase days over the period May 16, 2002, to December 30, 

2005, for 53 Swedish firms listed on the SSE. SMALL (MEDIUM, LARGE, BLOCK) is a repurchase day with a 

repurchase size less than 10% (10%-20%, 20%-25%, more than 25%) of the average daily trading volume during 

the four weeks preceding the week of the repurchase. Relative Price difference is defined as: 

 

 

 

 

where Repurchase Pricei,t is the average daily repurchase price for firm i on repurchase day t and BidAsk 

Midpointi,t is the average of intraday bid-ask midpoints for firm i on repurchase day t. 

 

 SMALL  MEDIUM  LARGE  BLOCK  

Number of repurchase days 859  688  977  282  

Percentage of repurchase days with a daily average repurchase 

price above the  average of intraday bid-ask midpoints 
49.1  57.6  67.2  62.4  

Mean Relative Price difference (%) -0.10  0.10  0.30  0.20  

Median Relative Price difference (%) 0.00  0.05  0.15  0.11  
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6. Conclusion 

 

This study extends earlier empirical research on the market liquidity impact of open market 

share repurchases. We examine liquidity effects of repurchase trading on 2,806 repurchase 

days by 53 firms listed on the electronic order-driven SSE. 

Overall, we find that repurchase trading contributes to market liquidity through narrower 

bid-ask spreads and increased depth. After controlling for volume, price and volatility, we 

find an improvement in bid-ask spreads of approximately 3% on repurchase days except for 

repurchases executed as block transactions outside the automated trading system. Our main 

results are consistent with Cook et al. (2004), who found that repurchase trading narrows bid-

ask spreads for firms listed on NASDAQ and the NYSE. 

Interestingly, our results stand in contrast to Brockman and Chung (2001) and Ginglinger 

and Hamon (2007), who analyze the market liquidity impact of actual share repurchases on 

the electronic order-driven stock exchanges in Hong Kong and Paris, respectively. 

Since the disclosure environments for share repurchases are similar on the Stock Exchange 

of Hong Kong and the SSE, we conclude that divergences in the liquidity impact from 

repurchase trading on the stock exchanges around the world cannot be attributed to 

differences in the disclosure environment. Instead, we argue that the differences are more 

likely due to differences in trading behavior by the repurchasing firms. However, further 

research is warranted to identify factors that can explain the liquidity impact of actual share 

repurchases on the different stock exchanges around the world. 
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1. Introduction 

 

Previous research on seasoned equity offerings (SEOs) includes evidence that SEOs 

underperform in the long run (e.g., see Loughran and Ritter, 1997; Spiess and Affleck-Graves, 

1995), that some SEO firms outperform (Autore, Bray, and Peterson, 2009), and that some 

institutional investors can identify SEOs which outperform, i.e., the “smart-money 

hypothesis” (Gibson, Safieddine and Sonti, 2004). 

In contrast to SEOs in the US, the most common method for European firms to raise equity 

is through a rights offering (RO), where the firm is required by law to offer the shares first to 

its existing shareholders unless they have agreed in an Annual General Meeting (AGM) to 

waive their rights. Furthermore, in order to preserve holdings, ROs are offered on a pro rata 

basis and hence, if all shareholders fully participate, stock ownership remains unchanged. If 

all shareholders participate by subscribing for their rights or selling the rights attached to the 

offer, shareholder wealth should be unchanged.
1
 Thus, European ROs differ considerably 

from SEOs in the US. Existing shareholders in European firms have the exclusive right to 

participate in the offer whereas US offerings are rarely required to be ROs. Consequently, the 

evidence from prior studies that US managers announce SEOs when the firm's stock is 

overvalued has little or no relevance for ROs. 

An extensive literature within the area of international finance has examined the issue of 

whether foreign investors have an informational disadvantage relative to domestic investors. 

In general, foreign investors seem to underperform domestic investors in various trading 

activities. For instance, Tesar and Werner (1995), and Froot, O'Connell and Seasholes (2001), 

report that foreign investors in general buy (sell) domestic shares following a positive 

(negative) return on those shares. Grinblatt and Keloharju (2000) report that foreign investors 

outperform domestic investors in Finland, and Seasholes (2004) reports that foreign investors 

trade prior to the release of earnings announcements - whether good or bad - in Taiwan. 

Contrary findings are reported for Korea by Choe, Kho and Stultz (2005). 

This study empirically examines the effects of SEOs on stock ownership using detailed 

data on shareholdings for a sample of Swedish firms with ROs. It extends the literature by 

offering direct evidence of trading activity surrounding ROs by domestic and foreign 

investors and, thereby, evidence of asymmetric information between these investors. We 

believe that this topic is of interest for at least three reasons. First, information asymmetry 

                                                 
1
 Rantapuska and Knüpfer (2008) report that individuals in Finland leave money on the table in ROs by not 

exercising or selling their rights. 
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among different kinds of investors can challenge the efficiency of financial markets - despite 

evidence of global integration and liberalization. Second, in many countries existing 

shareholders have the exclusive rights to participate in the offerings (in contrast to general 

cash offers in the US), hence, if all shareholders use or sell their subscription rights, the 

discussion of overvaluation and the level of the offer price are irrelevant. Third, institutional 

investors invest globally and have substantial assets under management; thus, their behavior 

related to equity offerings should be of interest for firms, which will raise equity as 

institutional investors' decisions to fully participate or not in the offering can affect the market 

capitalization of the firm. 

We focus on three issues related to ROs. First, we examine the level of shareholdings 

surrounding ROs. Second, we examine the change in holdings before and after ROs. Third, 

we consider the “smart‐money hypothesis” by investigating in detail whether institutional 

investors, who also spend considerable amount of time and money in gathering and analyzing 

information to identify mispriced stocks,  can identify RO firms that will outperform 

following the offering. Autore et al. (2009) find that the intended use of the proceeds provides 

valuable information about a firm valuation following the SEO by firms listed in the US. 

Institutional investors have different comparative advantages.  Domestic investors have lower 

investment barriers and are better equipped to obtain knowledge of firm specific information 

(e.g., see Parwada, Walter and Winchester, 2007), whereas foreign investors in general have 

more assets under management, follow more firms and are more sophisticated than domestic 

investors (e.g., see Froot and Ramadorai, 2008). 

Despite the fact that SEOs and ROs have been analyzed from several dimensions, 

empirically-oriented studies relating ROs to changes in ownership structure are rare because 

of the shortcomings of appropriate stock ownership data. For instance, in the US, most studies 

of firm ownership use data from the CDA Spectrum database, which reflects ownership by 

institutions with a total holding of $100 million or more and with holdings in a firm greater 

than 10,000 shares or a value of $200,000 (13 F report).
2
 However, the quality of this data 

does not necessarily reflect the correct full composition or change of holdings in firms 

(specifically, if ownership is widely dispersed). 

Unlike prior studies that examine changes in stock ownership following equity offerings, 

this study directly examines differences in the preferences in stock holdings by institutional 

investors surrounding ROs. Using a unique and detailed data set reflecting the ultimate stock 

                                                 
2
 Kothare (1997) examined changes in stock ownership from proxy statements and 10-K reports and found that 

rights offerings lead to a more concentrated ownership for a sample of 85 offerings on NASDAQ. 
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ownership in firms, we extend prior work by introducing domiciles in the analysis. This issue 

has become relevant since the importance of global institutional investors as shareholders has 

increased. In addition, most prior studies cannot address the question if there is a systematic 

difference in holdings between domestic and foreign investors surrounding ROs. Moreover, if 

domestic and foreign investors react differently to the announcement of a RO, this can 

influence managerial decisions. This was the case in the RO by Ericsson in 2002, where 

pressures from foreign institutional investors forced the firm to reduce the difference between 

low and high voting power in the series of stocks issued. Furthermore, some investors can be 

hesitant to fully - or even partly - subscribe to an offer, and changes in ownership structure 

will follow.
3
 

To the best of our knowledge, no previous study has examined the impact of investors' 

domiciles surrounding ROs, and our study makes several original contributions to the 

literature. In addition to our detailed analysis of changes in stock ownership surrounding ROs, 

we also examine trading activity surrounding ROs. Another contribution of this study is that 

we use a multivariate analysis whereby we test - with greater precision - whether domestic 

and foreign investors can predict ROs which outperform its benchmark adjusted return in the 

post-issue period. 

We find that ownership structures changes after ROs. More specifically, we show that 

domestic individuals reduce their shareholdings (−1.67%) and that both domestic institutional 

investors and foreign investors increase their shareholdings where foreign investors increase 

by just 0.37% compared to 1.30% for domestic institutional investors. We also document that 

firms with the greatest increase in institutional holdings do not outperform their benchmark 

portfolio return in the half-year following the offering relative to those firms with the greatest 

reductions in institutional holding - a finding which is also robust after controlling for firm 

size. To our surprise, we find a negative (positive) relationship between firm value in the half-

year following the RO and change in shareholding for domestic (foreign) institutional 

investors. This suggests that foreign investors exhibit a strong and opposite directional 

reaction to adverse selection costs. In summary, our investigations verify that domestic 

institutional investors and foreign investors have different preferences in ROs. 

                                                 
3
 This can be illustrated by one of our sample firms. The Swedish telephone company Ericsson, at the time the 

firm with the highest market value of equity listed on the SSE, announced in April 2002 - the largest RO in 

history. As of the end of December 2001, pre-issue holding in Ericsson by domestic institutional investors was 

38.43% and 12.82% by domestic individual investors. At the same time, foreign shareholding was 48.75%. One 

year later, following the RO, these groups' holdings were 40.70%, 18.45% and 40.85% respectively. Thus, 

domestic institutional and individual investors increased shareholding whereas foreign investors reduced their 

original holding by 16.2%. Over the same period, the stock price dropped by 85.15% compared to the overall 

market, which declined by 36.48%. 
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The remainder of the paper is organized as follows. Section 2 provides a description of 

ROs, the methodology and the data sources. Section 3 presents our results. Section 4 

concludes. 

 

2. Equity offerings in Sweden, methodology, sample and data 

 

2.1. Rights offerings in Sweden 

 

As previously mentioned, the Swedish Companies Act requires that existing shareholders 

have the right to a pre-emptive offering which grants existing shareholders the right to 

purchase additional shares in proportion to their existing holdings. An approval at a 

shareholders' meeting with a vote of at least two-thirds (as required by the Companies Act), is 

necessary to pass the resolution of a RO. The subscription price at which each additional 

share may be purchased is set at a discount to the current market price and thus the rights have 

a value. The rights are transferable, allowing the holder to sell them on the market within a 

fixed time period. However, shareholders who sell their rights will decrease their 

proportionate stake in the firm.
4
 

 

2.2. Methodology 

 

Our primary interest is both the level and the change in the level of shareholding surrounding 

ROs. We first compute total shareholding for our ownership groups in each firm surrounding 

the RO by using semiannual data from the Central Security Depositary in Sweden (Euroclear 

Sweden). We then divide the total shareholding by each ownership group with each firm's 

total number of outstanding shares. This procedure is repeated for all sample firms and the 

average holding across firms is computed. In this study, we use the first available public 

shareholder register date following the RO to examine changes in ownership.
5
 We denote as 

period 0 the date when the number of outstanding shares change as compiled by Euroclear 

Sweden. We use the previous period as the pre-issue period (period -1) and compute changes 

in shareholding between the two periods. In the post-offer period, we analyze the 

                                                 
4
 For an international review of SEOs, see Eckbo and Masulis (1995). 

5
 On April 22, 2002 Ericsson announced its rights offering, without disclosing the terms, in its interim report. 

Details of the offer was released July 19. Trading in the rights began on August 15 and continued until August 

29. Hence, in our analysis of Ericsson, changes in shareholdings are computed between June 2002 and December 

2002. 
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shareholding as of the end of the first and the second 6 month period (periods 1 and 2) 

following period 0, respectively.
6
 

 In our analysis, we benchmark the RO firms against a matching portfolio of non-issuing 

firms with the same market value of equity and market-to-book ratio (M/B). First, for each 

firm with a RO, we calculate the market value of equity defined as the number of outstanding 

shares times the stock price as of the end of December the year prior to the announcement 

date. We calculate the firm's M/B-ratio with data from Thomson Financial Datastream for the 

same date. Our matching procedure to benchmark our firms with ROs to a matching portfolio 

of non-issuing firms is as follows. We divide all firms listed on the Stockholm Stock 

Exchange (SSE) into two groups, issuing and non-issuing firms. The market value of equity 

and M/B-ratios are calculated for the non-issuing firms for all record dates over the total 

sample period. On each record date, we rank the non-issuing firms based on their market 

value of equity and divide them into quartiles. Next, and within each quartile, we rank and 

sort the firms into three groups (low, mid and high) based on the M/B-ratio and compute the 

equally weighted market value of equity and the M/B-ratio for our 12 (4×3) benchmark 

portfolios. For each firm with a RO, we benchmark their level and the change in level of 

shareholding with a matching portfolio of non-issuing firms of roughly the same market value 

of equity and M/B-ratio. We analyze the benchmark-adjusted returns for each sample stock 

against the matched portfolio by subtracting the return on the matched portfolio from the 

stock return for the firm with a RO. To examine whether the difference in shareholding and 

returns between the groups is equal, we compute the p-value using the Satterthwaite test, 

which does not assume equal variances for our two groups. In addition, to reduce the effect of 

outliers, our data has been winsorized at the 1st and the 99th percentiles, where we replace all 

observations outside these ranges with the mean value from the 1st and the 99th percentiles, 

respectively. 

 

2.3. Sample and data 

 

The data for our sample of ROs is obtained from the market surveillance department at the 

SSE (NASDAQ OMX Stockholm) and consists of all ROs during the period 2000 to 2006. 

                                                 
6
 For our sample firms, the mean number of calendar days from the announcement date to the date with 

information of the offer terms is 18, and the average number of calendar days from this date to the beginning of 

the subscription period is 39. The average length of the subscription period is 22 calendar days. We are aware of 

the length of the time between the last trading date in subscription rights and the first available public 

shareholder register date from the Central Security Depositary is 34 calendar days. 
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From this source, we obtained characteristics such as offer size, offer price and ex-dates. 

While we do not have specific information of how the proceeds will be used for the sample 

firms; after a close examination of the prospectuses, we are prepared to classify most of the 

offerings as being used for recapitalization and/or general corporate purposes. There are 178 

ROs in 111 different firms over the sample period. 18 of the 111 companies raised equity 

twice and 17 raised equity three times. At the extreme, we have two firms with 5 offerings. 

We exclude firms with multiple offerings within a calendar year as our ownership data is 

semiannual and they are also directed offerings (i.e., directed to specific shareholders). After 

this screening, our final sample includes 145 ROs in 87 firms.
7
 

We obtain the ultimate ownership structure for all firms listed on the SSE over the sample 

period from Euroclear Sweden. The ownership data is recorded at two different dates each 

calendar year (the end of June and December) and are partitioned into three different groups; 

domestic institutional investors, foreign investors and domestic individual investors. 

Unfortunately, data for foreign investors is not as detailed for domestic investors, as foreign 

custodians do not have to report nominee identity. Hence, when we report foreign ownership 

as it represents institutional as well as individual investors. However, we have no reason to 

believe that this shortcoming will introduce any particular problem in our analysis.
8
 

 Panel A of Table 1 reports summary statistics for our sample. The first column shows the 

overall return on the SSE proxied by the total return index SIXRX. As reported, the annual 

market return varies between -35.9% and 36.3%, representing the calendar years 2000 and 

2006, respectively. Over our sample period, the mean return (continuously compounded) is 

4.7%. A total of 58.9 billion SEK was raised in these ROs, with a mean (median) value of 

406.0 (91.0) million SEK. Column 5 shows the relative size of the offerings, defined as the 

total capital raised divided by the market value of equity as of the end of December the year 

prior to the announcement date of an offering. For the full sample, the mean (median) ratio is 

52.5% (33.0%) and indicates that relatively large offerings are made by small firms. In the 

last column, we report the M/B-ratio. On average, the M/B-ratio is 1.59 and varies between 

3.57 (year 2000) and 0.81 (year 2002). Across all sample firms and years, the median M/B-

ratio is 1.94 and thus indicates that most of our sample firms are growth firms. 

                                                 
7
 Examination of our sample firms indicates that they have smaller market capitalization values compared to all 

firms listed on the SSE. For instance, over the sample period 2000-2006, the mean (median) market 

capitalization is 9,820 (918) million SEK for all firms listed on the SSE and 3,364 (391) for our sample. 

Furthermore, several firms in the sample are active in the IT sector and have high market-to-book ratios. 
8
 Altogether, our full data set, reflecting all firms listed on the SSE, represents 4,003 record dates where the 

median number of domestic institutional investors, foreign investors and individual investors are 325, 171 and 

5,092, respectively. 
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Table 1 

This table provides summary statistics for our sample firms over the time period 2000 to 2006. Panel A provides 

summary statistics for our variables, which are: the overall annual market return on the SSE (proxied by the total 

return index SIXRX), number of ROs, total proceeds, mean (median) of proceeds, mean (median) of the 

proceeds divided by market value of equity and average market-to-book ratios (M/B-ratios). Panel B shows 

summary statistics for market value of equity, share price on the day before the announcement date, proceeds 

divided by market value of equity, discount (the subscription price divided by the stock price on the day before 

the announcement date) and variables reflecting ownership data. 

 

Panel A: Holdings 

Year 

Overall 

market 

return, % 

Number of ROs 

(percentage of total) 

Total 

proceeds, 

MSEK 

Mean (median) 

proceeds, 

MSEK 

Mean (median) of 

proceeds/market 

value of equity, % 

M/B-

ratio 

2000 -10.8 20 (13.8) 6,301 315 (137) 36.4 (15.8) 3.57 

2001 -14.8 20 (13.8) 3,105 155 (108) 27.0 (22.1) 2.04 

2002 -35.9 23 (15.9) 33,065 1,438 (72) 58.7 (27.7) 0.81 

2003 34.2 24 (16.6) 2,345 98 (44) 87.3 (67.4) 0.98 

2004 20.8 19 (13.1) 1,808 90 (67) 52.8 (43.2) 2.94 

2005 36.3 26 (17.9) 5,655 236 (82) 37.7 (24.5) 2.33 

2006 28.1 13 (9.0) 6,592 471 (184) 62.0 (36.2) 2.44 

All 4.7 145 (100) 58,872 406 (91) 52.5 (33.0) 1.59 

        
Panel B: Market value, price, proceeds and ownership structure, 2000 to 2006 

   Mean Median Minimum Maximum 

Market value of equity, MSEK 6,413 256.9 0.77 451,301 

Share price, SEK 42.95 9.73 0.47 678 

Proceeds/market value of equity 0.53 0.33 0.04 13.31 

Discount, % 42.15 41.67 5.01 88.72 

Total number of shareholders 14,251 4,515 1,132 706,952 

Total number of institutional investors 1,000 335 123 45,938 

Total ownership by institutional investors, % 56.37 53.29 17.12 95.22 

Total ownership by domestic institutional investors, % 34.26 31.49 8.22 88.54 

Total ownership by foreign investors, % 22.11 18.01 1.43 58.92 

Total ownership by domestic individual investors, % 43.63 46.12 4.73 82.88 

 

Panel B of Table 1 shows further information for our sample firms. The mean market value 

of equity on the announcement date is 6.4 billion SEK for our sample and varies substantially 

as the distribution is highly skewed. We also compute the discount of the offering - i.e., the 

ratio between the subscription price and the market price of the stock the day before the 

announcement date. As shown, the mean (median) discount to the pre-announcement share 

price is 42.15% (41.67%) and varies between 5.01% and 88.72%. The size of the discount is 

substantially higher than the median discount of 15.9% for the UK, as reported by Slovin, 
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Sushka and Wah Lai (2000), or the median discount of 19.5% in the US, as reported by Eckbo 

and Masulis (1992).
9
 

 Finally, we present some summary statistics for ownership structure in our sample firms. 

The mean (median) institutional holding is 56.37% (53.29%). After partitioning investors by 

domicile, we see that the mean holding by domestic institutional investors is 34.26% and 

22.11% for foreign investors, while domestic individual investors hold the remaining 

43.63%.
10

 

 

3. Results 

 

3.1. Shareholdings and change in shareholdings surrounding rights offerings 

 

Panel A of Table 2 reports the ownership structure for our sample firms with ROs and also for 

the matched non-issuer firms. We show the mean (median) holding, defined as a percentage 

of outstanding shares on the first available public shareholder register date following the offer 

(period 0), as well as at the previous record date (period -1), and two record dates after the 

first available public shareholder register date (periods 1 and 2 respectively). We report 

shareholdings for: (a) all institutional investors; (b) domestic institutional investors; (c) 

foreign investors; and (d) domestic individual investors. Table 2 Panel A shows that holdings 

in firms with ROs by all institutions is higher compared to matched non-issuer firms 

immediately following the offering (period 0). For instance, the mean (median) holding by 

this group is 61.75% (62.99%) compared to 59.23% (59.10%) for matched non-issuers. We 

also see that holdings by this group in issuing firms is higher in period -1 as well as in periods 

1 and 2 compared to matched non-issuers. 

  

                                                 
9
 Although our focus in this study is the change in institutional holding, we also examined the announcement 

effect by analyzing the abnormal return (using the market model) over the announcement period beginning 1 day 

before and ending 1 day after the announcement date (-1, +1). Hence, abnormal returns over this three-day 

period will measure the unexpected reaction to the announcement of a RO on firm value. We estimate the firm 

specific characteristics using Scholes and Williams' (1977) procedure starting 240 days before and ending 20 

days before the announcement date. We find that the average three day announcement period abnormal return, 

which reflects the market's assessment of the offering for a clean sample of 66 ROs, is highly significant  

-8.28% (p-value<0.001). This negative reaction is consistent with the prior literature, even if our estimate is 

lower. A clean RO is when no other firm-specific information is released; therefore, we exclude announcements 

of ROs which are released in quarterly reports, etc. 
10

 Kang and Stultz (1997) report that holdings in Japanese firms by foreigners are concentrated in export-oriented 

firms. To check if this is also the case for our sample firms, all firms are sorted into three groups based on the 

ratio export to total sales, and the mean holding is computed for each group. We then compare mean holding 

between the “high” and “low” group and find no statistically significant difference in mean holding in high 

export firms by foreign investors. 
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Table 2 

This table reports the total ownership structure, measured as a percentage of the issuers' total outstanding shares, 

in firms with ROs and a matching non-issuer firm on the SSE between 2000 and 2006. Semi-annual ownership 

data is obtained from the Central Security Depositary (Euroclear Sweden). Each period represents the 

shareholder register date surrounding the first publicly available shareholder register date (period 0). In Panel A, 

we report shareholdings surrounding the offer and in Panel B we report the mean change in shareholdings 

defined as the difference in the percentage holding over the offer period (-1 to 0). 

 

Panel A: Holdings 

 Mean (median) holdings in firms with ROs and matched non-issuers, % 

 -1 0 1 2 

All institutions         

Firms with ROs 60.08 (59.19) 61.75 (62.99) 62.12 (62.63) 62.39 (62.90) 

Matched non-issuers 57.44 (56.40) 59.23 (59.10) 58.69 (57.85) 58.35 (59.05) 

Domestic institutions         

Firms with ROs 35.43 (33.96) 36.73 (37.05) 37.05 (36.05) 37.11 (35.66) 

Matched non-issuers 38.34 (38.80) 38.94 (39.40) 38.86 (39.50) 38.94 (39.40) 

Foreign investors         

Firms with ROs 24.65 (25.02) 25.02 (22.12) 25.07 (22.58) 25.28 (21.42) 

Matched non-issuers 19.10 (20.29) 20.29 (18.70) 19.83 (18.70) 19.41 (18.80) 

Domestic individuals         

Firms with ROs 39.92 (38.25) 38.25 (37.97) 37.88 (37.25) 37.61 (38.12) 

Matched non-issuers 42.56 (40.77) 40.77 (40.95) 41.31 (43.40) 41.65 (41.33) 

         

Panel B: Mean change in holdings over the offer, % 

 

All institutions 

Domestic 

institutions Foreign investors 

Domestic 

individuals 

Firms with ROs 1.67 1.30 0.37 -1.67 

Matched non-issuers 1.79 0.60 1.19 -1.79 

Difference -0.12 0.70 -0.82 0.12 

(p-value) (<0.001) (<0.020) (<0.001) (<0.001) 

 

When we control for the domicile, we first see that shareholdings by domestic institutional 

investors in issuing firms are lower compared to matched non-issuers, with a mean (median) 

value of 36.73% (37.05%) compared to 38.94% (39.40%), respectively. Second, 

shareholdings in issuing firms by foreign investors are higher than in matched non-issuer 

firms in all periods. Third, shareholdings by domestic individuals in issuing firms are lower 

compared to matched non-issuers and decline throughout sample periods -1 to 2. 

The findings of higher total institutional shareholdings in firms with ROs compared to 

matched non-issuer firms are consistent with prior studies. However, when we control for 

domicile, another pattern emerges as domestic institutions have lower shareholdings in 

issuing firms compared to matched non-issuers in contrast to foreign investors. 

 Panel B of Table 2 reports the mean change in shareholding following the offering. Our 

null hypothesis is that the mean change in shareholdings between issuers and matched non-
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issuers are equal. The statistical significance of the difference is evaluated using the 

Satterthwaite test, assuming unequal variances. We report the corresponding p-value for the 

mean difference. Panel B of Table 2 shows that for all institutions, shareholding increases by 

1.67% in firms with ROs and 1.79% for matched non-issuers over period -1 to period 0. The 

difference is statistically significant. After controlling for domiciles, we see that domestic 

institutions increase shareholdings more than foreign institutions, 1.30% versus 0.37%. 

Finally, we see that domestic individuals reduce their shareholdings in issuing firms as well as 

in matched non-issuers. The decline in shareholdings by individuals is offset by an increase 

by domestic and foreign institutional investors, with the former picking up most of the 

change.
11

 

 

3.2. Change in shareholdings and returns by buying groups 

 

Next, we continue our analysis by examining trading activities both before and following an 

offering. We analyze these changes to our matched non-issuers and examine whether there is 

a statistically significant difference in the mean changes in holding and the benchmark-

adjusted return. The “smart-money hypothesis” posits that institutional investors can predict 

which issuing firms will report an increase in firm value following the offering, and we 

examine in detail whether there is a difference between investors with “low” and “high” 

buying activity and whether the domicile matters. Domestic investors should have an 

advantage, as information does not have to be translated to accommodate linguistic or cultural 

differences. On the other hand, foreign investors should have an information advantage as 

they analyze several competing firms in various international locations. For instance, Froot 

and Ramadorai (2008) report that foreign investors in general do better than domestic 

investors. 

As we noted earlier, we conjecture that domestic vis-à-vis foreign institutional investors 

have different perceptions of ROs, but also that the monitoring of the groups is different. The 

premise is that domestic institutional investors are - more or less - coerced to subscribe, as 

several of them are also represented (directly or indirectly) on the Board and/or are 

represented on the nomination committee in the issuing firm. In addition, there is a greater 

following of domestic institutional investors and major domestic shareholders in the financial 

                                                 
11

 To further examine the robustness of our matching procedure, we matched each sample firm with a non-

issuing firm in the same industry (GICS-code) irrespective of market capitalization and M/B-ratio. We also 

matched each sample firm to a non-issuing firm with roughly the same M/B-ratio. These results are consistent 

with the results reported throughout the paper. 
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media not experienced by foreign institutional investors. Hence, we do not expect to obtain 

any strong support for the “smart-money hypothesis” and, in particular, for domestic 

institutional investors. 

 We proceed with our analysis in more detail by examining the magnitude of the change in 

shareholding for our investor groups. This partition allows us to directly analyze whether 

holdings and domiciles exhibit differences. Our procedure consists of four steps. First, we 

compute the change in shareholding in each firm across our sample firms and for our investor 

groups. Second, we rank the changes from the lowest to the highest. Third, we form three 

groups of equal size based on the magnitude of the change and denote these as: low, moderate 

and high. Thus, the low group reflects firms with a low change in shareholding (“low-buying 

activity”), whereas the high group represents firms with a large change in shareholding 

(“high-buying activity”). Finally, we calculate the equally-weighted mean change in 

shareholding for each subgroup. In a similar way, we analyze the benchmark-adjusted sample 

stock return. The null hypothesis is that the mean change in shareholding and returns between 

high and low groups are equal. 

 Panel A of Table 3 shows the mean change in shareholdings and stock returns for our four 

ownership groups of investors. Column 1 shows the mean change in shareholding, and 

columns 2 and 3 show the mean benchmark-adjusted sample stock return 6 months before 

(pre-issue) and 6 months after (post-issue) period 0. Several findings materialize. First, there 

is a substantial dispersion in mean change in shareholdings for all institutions. The sorted 

shareholdings groups show a 7.12% decrease in the low-buying group and an 8.25% increase 

in the high-buying group. The mean difference between the two groups (15.37%) is 

statistically significant (p-value<0.001). Second, and for domestic institutions, we see a 

similar pattern, although the mean difference between the two groups is higher (18.54%) 

compared to all institutions. Third, for foreign investors, shareholding decreases by 9.44% for 

the low-buying group and increases by 10.72% for the high-buying group. The mean 

difference between the high-low buying groups (20.16%) is statistically significant. Fourth, 

domestic individuals reduce their shareholdings in the low-buying group by 12.70% and 

increase by 9.28% in the high-buying group. Moreover, the mean difference of 21.98% 

between these groups is also statistically significant.  
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Table 3 

This table reports mean changes in shareholding following ROs (defined as the difference in holding between the 

first public shareholder register date following the RO and the previous record date) for firms listed on the SSE 

over the sample period 2000 to 2006. Pre-issue and post-issue return is the return on the sample stock adjusted 

for the return on a matching portfolio (matched on size and M/B-ratio) six months before and six months after 

the first available shareholder register date following the RO. 
 

Panel A: Mean change in holdings and pre/post-issue returns 

Shareholder Mean change, % 

Pre-issue return 

(-6 months), % 

Post-issue return 

(+6 months), % 

All institutions    

Low -7.12 -26.16 -33.17 

Moderate 3.89 -20.92 -56.64 

High 8.25 -29.30 -31.37 

High-low difference 15.37 -3.14 1.80 

(p-value) (<0.001) (0.414) (0.472) 

Overall group mean 1.67 -16.12 -18.93 

(p-value) (<0.001) (0.333) (0.234) 

    

Domestic institutions    

Low -7.84 -17.58 -11.04 

Moderate 1.04 -22.84 -36.52 

High 10.70 -36.51 -73.25 

High-low difference 18.54 -18.93 -62.21 

(p-value) (<0.001) (0.116) (0.006) 

Overall group mean 1.30 -25.64 -40.27 

(p-value) (<0.001) (0.125) (0.091) 

    

Foreign investors    

Low -9.44 -42.15 -41.45 

Moderate -0.17 -24.25 -51.82 

High 10.72 -10.10 -25.47 

High-low difference 20.16 32.05 15.98 

(p-value) (<0.001) (0.016) (0.246) 

Overall group mean 0.37 -25.50 -39.58 

(p-value) (0.002) (0.065) (0.169) 

    

Domestic individuals    

Low -12.70 -15.79 -54.24 

Moderate -1.59 -30.19 -38.68 

High 9.28 -30.73 -27.19 

High-low difference 21.98 -14.94 27.05 

(p-value) (<0.001) (0.188) (0.246) 

Overall group mean -1.67 -25.57 -40.04 

(p-value) (<0.001) (0.252) (0.199) 

    

Panel B: Foreign minus domestic institutional investors (p-value) 

Low change -1.60 (0.059) -24.57 (0.0254) -30.41 (0.154) 

Moderate change -1.21 (0.125) -1.41 (0.0333) -15.30 (0.132) 

High change 0.02 (0.223) 26.41 (0.190) 47.78 (0.174) 
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In columns 2 and 3 of Table 3, we report benchmark-adjusted portfolio pre-issue and post-

issue stock returns. It is difficult to identify any statistically significant differences among 

investors with low- and high-buying activities. However, in column 2 we note that foreign 

investors in the high-buying group underperform the low-buying group considerably less 

compared to prior to the offering. The difference (32.05%) is also statistically significant  

(p-value=0.016).
12

 The “smart-money hypothesis” argues that institutional investors can 

identify issuing firms which outperform its benchmark; thus, attention should be paid to the 

post-issue period, as reported in the last column. Our data indicates that the high-buying 

group for domestic institutions significantly underperforms the corresponding low-buying 

group (p-value=0.006). The low-buying domestic institutional investors perform consistently 

less worse over the pre- and post-issue period than does the high-buying group. For foreign 

investors, the results are reversed as the high-buying group experienced less 

underperformance in comparison to the low-buying group, with a mean post-issue benchmark 

adjusted return of -25.47% and -41.45% respectively; while all results are negative, the 

relative loss is 15.98% better for the high-buying group. For domestic individuals we 

document a similar pattern. 

 Panel B of Table 3 shows the difference between paired buying groups for the foreign 

institutions minus the domestic institutions. In column 1, it is clear that there are only small 

differences between the three groups in the direction in the change of shareholding. In 

columns 2 and 3, there is a consistent pattern in both pre- and post-issue returns with the 

domestic low-buying group outperforming the foreign low-buying group. In contrast, the 

foreign high-buying group outperforms the domestic high-buying group. Foreign institutions 

minimize their buying activity in the lower-buying groups with a slight increasing pattern in 

the higher buying groups. The difference in the adjusted returns of the foreign institutions 

over the domestic institutions exhibits a monotonic increase as well - i.e., economically, these 

returns are better for foreign institutions although they are not statistically significant. 

In summary, the empirical results provide strong support for the claim that institutional 

trading surrounding ROs between domestic and foreign institutional investors vary. The 

magnitude of both the pre-issue and the post-issue returns are substantial and are consistent 

with the results of Autore et al. (2009), which report poor ARs for SEO firms with 

recapitalization as the stated reason. Moreover, and as expected, even if we posit that 

domestic institutional investors should have an information advantage, they do not exploit this 

                                                 
12

 The mean (median) prior 6 month raw return is -25.07% (-31.04%), thus indicating a negatively skewed 

distribution. 
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by refraining from investing in ROs. These results reinforce the idea that in addition to their 

investment, shareholding has a direct relationship with offering firms (for instance, being 

represented directly or indirectly on the Board of Directors is important). Overall, our results 

are not consistent with the view that institutional investors can identify firms with ROs which 

outperform in the pre- and post-issue periods. 

Evidence of overseas institutional preferences for large firms, large dividend yields and 

free-cash flows for investments in Swedish firms, is documented by Dahlquist and Robertsson 

(2001). We assess these findings in the next section when we re-examine changes in 

shareholding while controlling for firm size. 

 

3.3. Effect of firm size on shareholdings and changes in shareholding 

 

Brav, Geczy and Gompers (2000) show that small cap firms underperform significantly 

following a SEO. To further clarify the implications of shareholding in firms with different 

market values of equity, we continue our analysis by first sorting our sample firms into three 

groups of equal number using the prior December year-end market capitalization. We then 

label these groups as ‘small cap’, ‘medium cap’ and ‘large cap’ firms, respectively, and repeat 

our previous analysis. 

Table 4 is constructed in the same manner as Table 2, with the added classification of firm 

size. Panel A reports shareholdings in small cap firms and Panels B and C show shareholdings 

in medium and large cap firms, respectively. Three items are worthy of note. First, as reported 

in column 2, mean holding in issuing firms by domestic institutions is lower, compared to 

matched non-issuers, for small and medium cap firms but higher for large cap firms. 

Shareholdings by foreign investors in issuing firms are higher compared to matched non-

issuers irrespective of firm size. As expected, for domestic individuals, mean shareholding in 

issuing firm ROs is lower relative to matched non-issuers irrespective of firm size. Second, 

domestic institutions as well as foreign investors increase mean shareholding in issuing firms 

irrespective of firm size, whereas domestic individuals reduce their shareholdings. Third, our 

data indicates that the changes in shareholding by domestic institutions are greater in small 

and medium cap firms compared to large cap firms, whereas the changes for foreign investors 

are higher in small cap and large cap firms compared to medium cap firms. 
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Table 4 

This table reports the total ownership structure, measured as a percentage of the issuers' total outstanding shares, 

in firms with ROs and a matching non-issuer firm on the SSE between 2000 and 2006. Semi-annual ownership 

data is obtained from the Central Security Depositary, Euroclear Sweden. Each period represents the shareholder 

register date surrounding the first available public shareholder register date following the RO (period 0). In 

Panels A to C, we report shareholdings surrounding the offer for small cap, medium cap and large cap firms, 

respectively. 

 

 Mean (median) holdings in firms with ROs and matched non-issuers, % 

 -1 0 1 2 

Panel A: Small cap firms        

All institutions         

Firms with ROs 50.96 (54.27) 54.33 (54.08) 54.16 (53.79) 51.34 (52.00) 

Matched non-issuers 43.21 (43.50) 44.68 (44.00) 44.52 (44.50) 46.20 (44.20) 

Domestic institutions         

Firms with ROs 26.23 (27.85) 28.24 (30.17) 28.86 (28.62) 26.32 (26.27) 

Matched non-issuers 27.28 (27.50) 29.92 (30.72) 29.26 (31.11) 30.61 (32.31) 

Foreign investors         

Firms with ROs 24.73 (18.73) 26.09 (24.85) 25.30 (22.61) 25.02 (23.50) 

Matched non-issuers 15.93 (14.90) 14.75 (13.80) 15.27 (14.74) 15.59 (15.40) 

Domestic individuals         

Firms with ROs 49.03 (45.72) 45.67 (45.92) 45.84 (46.16) 48.65 (48.00) 

Matched non-issuers 56.81 (56.59) 55.36 (56.10) 55.50 (55.60) 53.81 (55.80) 

Panel B: Medium cap firms        

All institutions         

Firms with ROs 56.37 (56.11) 59.78 (59.35) 59.74 (62.07) 64.36 (67.13) 

Matched non-issuers 55.99 (56.40) 57.86 (59.45) 57.86 (57.85) 58.58 (59.05) 

Domestic institutions         

Firms with ROs 33.13 (32.84) 35.67 (37.63) 35.67 (37.75) 37.70 (39.33) 

Matched non-issuers 37.91 (37.00) 39.34 (39.50) 39.34 (39.65) 39.16 (39.05) 

Foreign investors         

Firms with ROs 23.23 (15.88) 24.07 (20.09) 24.07 (19.96) 26.66 (20.52) 

Matched non-issuers 18.08 (17.60) 18.52 (19.61) 18.52 (17.90) 19.42 (19.80) 

Domestic individuals         

Firms with ROs 43.61 (43.89) 40.27 (41.09) 40.27 (37.94) 35.64 (32.87) 

Matched non-issuers 44.00 (43.60) 42.15 (40.90) 42.15 (42.15) 41.42 (40.95) 

Panel C: Large cap firms        

All institutions         

Firms with ROs 74.09 (73.59) 76.20 (81.55) 76.20 (78.36) 73.80 (76.72) 

Matched non-issuers 73.59 (72.50) 74.70 (71.40) 74.70 (72.00) 71.51 (70.40) 

Domestic institutions         

Firms with ROs 47.64 (45.26) 48.27 (45.55) 48.27 (49.90) 49.08 (44.28) 

Matched non-issuers 49.97 (49.60) 49.30 (48.41) 49.30 (49.63) 48.14 (46.70) 

Foreign investors         

Firms with ROs 26.45 (23.89) 27.93 (24.29) 27.93 (25.52) 24.72 (20.17) 

Matched non-issuers 23.62 (21.80) 25.41 (24.53) 25.41 (23.50) 23.36 (21.40) 

Domestic individuals         

Firms with ROs 25.91 (20.45) 23.80 (18.45) 23.80 (21.64) 26.20 (23.28) 

Matched non-issuers 26.41 (27.50) 25.28 (28.71) 25.28 (28.10) 28.50 (29.60) 
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The results, shown in Table 4, reinforce our view that institutional characteristics - such as 

domicile - matter. For instance, investment guidelines by institutional investors can restrict 

participation in a RO due to firm size, listing status, absolute price level of the stock, sector, 

etc. Further, an increase in the currency exposure following a RO may also exclude foreign 

investors to fully subscribe to a RO. 

 

Table 5 

This table reports the mean change in shareholdings in small, medium and large cap firms by all institutions, 

domestic institutions, foreign investors and domestic individuals surrounding ROs on the SSE over the sample 

period 2000 to 2006 (note that the values do not equate due to rounding errors). p-values are within parentheses. 
 

 Mean change in holdings in firms with ROs and matched non-issuers, % 

 

All institutions 

Domestic 

institutions Foreign investors 

Domestic 

individuals 

Panel A: Small cap firms    

Firms with ROs 3.37 2.01 1.36 -3.36 

Matched non-issuers 1.47 2.64 -1.18 -1.45 

Difference 1.90 -0.63 2.54 -1.91 

(p-value) (0.096) (0.483) (0.095) (0.035) 

Panel B: Medium cap firms    

Firms with ROs 3.41 2.75 0.67 -3.39 

Matched non-issuers 3.25 1.77 1.48 -3.24 

Difference 0.16 0.98 -0.81 -0.15 

(p-value) (0.332) (0.479) (0.364) (0.292) 

Panel C: Large cap firms    

Firms with ROs 1.92 0.57 1.35 -1.92 

Matched non-issuers 0.51 -2.34 2.85 -0.49 

Difference 1.41 2.91 -1.50 -1.43 

(p-value) (0.405) (0.264) (0.158) (0.245) 

 

Table 5 presents our results on the mean change in shareholding when we control for 

market capitalization. We find that shareholding increases and decreases are equally split 

across the twelve capitalization groups when comparing the ROs firms with the matched non-

issuers. However, the mean difference in shareholding between firms with ROs and matched 

non-issuers is only statistically significant for three groups - all institutions (p-value=0.096), 

foreign investors (p-value=0.095) and domestic individuals (p-value=0.035), respectively, and 

only valid in small cap firms (Panel A). The significant change in shareholding is limited to 

small cap firms with a relatively small holding value, which may be attributed to stock 

picking by institutional investors. 
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Panels A to C of Table 6 report the mean change in shareholding for our sample firms 

where we also control for firm size. As in Table 3, we sort the magnitude of the change into 

three groups - low, moderate and high. The benchmark-adjusted pre- and post-issue stock 

returns are presented in columns 2 and 3. Our null hypothesis is that the mean change in 

shareholding and the stock return between the high and low group (high–low difference) are 

equal. We examine the difference in mean change by calculating the p-value using the 

Satterthwaite test. Our results are presented in Panel A (small cap firms), Panel B (medium 

cap firms) and Panel C (large cap firms).
13

 

Column 1 of Table 6 provides evidence that the mean change in shareholdings between the 

high- and low-buying groups for domestic and foreign investors is statistically significant. As 

reported in Panel A, domestic institutions in the low-buying group reduced shareholdings in 

small cap firms with ROs by 9.89%. For the high-buying group, the increase is 13.01%. As 

reported for foreign investors, mean holdings decrease by 9.99% for the low-buying group 

and increase by 15.40% in the high-buying group. Thus, when it comes to shareholdings in 

small cap firms, domestic and foreign investors seem to behave in a similar way. The 

differences between the buying groups of domestic and foreign institutions are small, ranging 

from -0.10% to 2.39%. 

For medium cap firms, and as reported in Panel B, we see that domestic institutions 

increase shareholdings substantially more in the high-buying group than foreign investors 

(12.87% and 8.34% respectively). This is the largest difference (4.53%) between foreign and 

domestic high-buying groups. For the low-buying group, the difference between domestic and 

foreign institutional investors is smaller (0.45%). Finally, in Panel C, we see that foreign 

investors behave similar to domestic institutions, with statistically significant high–low mean 

difference values of 15.85% and 18.34% respectively. Interestingly, the pattern is reversed 

here, with the largest deviation showing a smaller change for the foreign institutional low-

buying group of 2.22% (less foreign institutions selling) than the domestic low-buying group. 

The domestic institutional high-buying group buys 0.27% more than the foreign institutions in 

large cap firms. 

  

                                                 
13

 Because of space limitations, and as our interest is to examine the difference between domestic and foreign 

institutional investors, we restrict our analysis to these two groups. 



 

117 

 

Table 6 

This table reports total changes (mean) in shareholdings following ROs in firms on the SSE over the sample 

period 2000 to 2006, reported separately for small, medium and large cap firms (Panels A, B and C 

respectively). All returns are adjusted for the return on a portfolio (equal weighted) of matched non-issuer firms 

(note that the values do not equate due to rounding errors). 
 

Shareholder Mean change, % 

Pre-issue return 

(-6 months), % 

Post-issue return 

(+6 months), % 

Panel A: Small cap firms   

Domestic institutions    

Low -9.89 -35.32 6.11 

Moderate 2.88 -21.99 -19.35 

High 13.01 -50.42 -57.30 

High-low difference 22.90 -15.10 -63.41 

(p-value) (<0.001) (0.343) (0.086) 

Foreign investors    

Low -9.99 -80.77 -49.28 

Moderate -1.33 -1.17 -57.05 

High 15.40 -28.26 26.49 

High-low difference 25.39 52.52 75.77 

(p-value) (<0.001) (0.076) (0.034) 

Panel B: Medium cap firms   

Domestic institutions    

Low -5.57 -13.28 -26.27 

Moderate 0.95 -41.59 -91.70 

High 12.87 -20.73 -24.37 

High-low difference 18.44 -7.45 1.90 

(p-value) (<0.001) (0.312) (0.461) 

Foreign investors    

Low -6.02 -28.32 -25.30 

Moderate -0.31 -37.41 -49.71 

High 8.34 -10.95 -63.04 

High-low difference 14.36 17.37 -37.74 

(p-value) (<0.001) (0.120) (0.194) 

Panel C: Large cap firms   

Domestic institutions    

Low -8.48 1.51 -30.33 

Moderate 0.33 -8.18 6.24 

High 9.86 -37.38 -31.05 

High-low difference 18.34 -38.90 -0.72 

(p-value) (<0.001) (0.069) (0.415) 

Foreign investors    

Low -6.26 -31.75 -38.71 

Moderate 0.72 -19.54 -72.40 

High 9.59 7.23 -32.94 

High-low difference 15.85 38.98 5.77 

(p-value) (<0.001) (0.004) (0.420) 
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The benchmark-adjusted stock return for our sample firms is analyzed to gain insight into 

whether institutions can identify firms with ROs that report a higher firm value following the 

offer. Columns 2 and 3 of Table 6 report the pre-issue and post-issue stock returns relative to 

period 0. As reported, we only obtain statistically significant values for the mean high–low 

difference in two cases in the post-issue period and that they are located in Panel A (small cap 

firms) with a high-low mean difference of -63.41% for domestic and 75.77% for foreign 

investors. The low-buying domestic group does much better than the high-buying group by 

reducing their shareholding in RO firms. The opposite performance is the case for foreign 

institutions. When comparing the group return performance, foreign institutions have better 

performance in the pre-issue period. The post-issue performance between foreign and 

domestic buying groups shows no consistent pattern from low- to high-buying groups across 

the three market capitalization groups. The only individual positive performance is for 

domestic institutions for small cap firms with low purchase activity - a benchmark-adjusted 

return of 6.11%. In general, the net effect for the RO purchase activity across all firms, 

irrespective of market capitalization, is a negative return performance or a reduction in 

portfolio value for both domestic and foreign institutional investors. When we increase the 

firm size, our data suggests no clear evidence of stock-picking abilities given these reversals. 

 

3.4. Additional results and robustness check 

 

We conduct three additional tests to investigate the robustness of our findings. First, we 

investigate the impact of our benchmark-adjusted sample stock return. Hence, we repeat our 

analysis but use raw returns. We find that domestic or foreign investors are not better-off 

when compared to our previous method for small and medium cap firms. For large cap firms, 

we find that the high-low mean difference in post-issue return is negative for domestic 

institutional investors and also statistically significant (p-value=0.001). For foreign investors, 

the high-low mean difference is negative but not statistically significant at conventional levels 

(p-value=0.057). Second, instead of using the total change in shareholding, we used Hartzell 

and Starks' (2003) index (top-five holdings divided by total institutional holdings) and 

repeated our previous analysis. In essence, we obtained the same results. Third, we increased 

the post-issue period to twelve months; the result of this check is consistent with our results 

using six months. We are unable to detect empirical support for the “smart-money 

hypothesis”. These results provide persuasive support for the argument that shareholding, 

voting power and corporate governance-related issues are important; maintaining a position in 
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a firm (particularly by a domestic institution) may be highly influenced by firm prestige, 

national pride or financial media scrutiny. 

 

3.4.1. Regression analysis 

 

Our previous analysis shows that shareholding changes following ROs. The mean change in 

shareholding is larger for domestic institutional investors in comparison to foreign investors. 

After controlling for the magnitude in mean change in shareholding, we find that foreign and 

domestic investors, for the high-buying group, report approximately the same change in 

shareholding. After controlling for firm size, our data indicates that the magnitude in 

shareholding change is related to the domicile. 

In this section, we examine the relation between the benchmark-adjusted return for a firm 

with a RO and firm-specific variables and variables related to institutional ownership. To 

further explore and examine the “smart-money hypothesis”, we use a simple OLS model and 

a set of independent variables which are related to firm valuation (e.g., see Fernando, 

Krishnamurti and Spindt, 2007; Froot et al., 2001; and Tesar and Werner, 1995). Specifically, 

we examine the relationship between post-issue stock return and firm-specific financial 

variables as well as ownership variables for our sample firms in the following regression 

model: 

 

(1) 

 

The dependent variable Returni,t is the post-issue benchmark-adjusted sample stock return of 

firm i in period t, measured over the 6 month period after the first available public shareholder 

register date. The explanatory variables, all representing firm i at period t, are: the Market-to-

Book-ratio (M/B), defined as the market value of equity divided by the book value of equity 

as of the end of December, the year prior to the calendar year with the offer; the size of the 

RO (Size), defined as the total capital raised divided by the market value of equity as of the 

end of December, the year prior to the offer year; two variables reflecting change in 

shareholding following the offer for domestic (%Dom) and foreign (%For) institutional 

investors; the average holding in value for all institutional investors (AvgHldg); the raw return 

on the firm's stock (Rawreturn) over the 6 months before the first available public shareholder 

register date; and, finally, two variables reflecting ownership concentration - the Herfindahl 

index (Herfindahl) measured as the sum of the squared fractions in voting rights multiplied by 

titititi

tititititii,t

TopHerfindahlRawreturn

AvgHldgForDomSizeBMReturn

,,8,7,6
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100 for all shareholders in each firm, and holdings (by cash flows) for the five largest 

shareholders (Top5). To adjust for the non-normality, all explanatory variables - with the 

exception of the two variables reflecting change in holding and the raw return - are expressed 

in natural logarithms. 

 

Table 7 

This table presents OLS regression results for a sample of firms with ROs on the SSE over the sample period 

2000 to 2006. The dependent variable is the benchmark-adjusted return for a stock in a firm with RO measured 6 

months after the first available public shareholder register date following the RO. The control variables are: M/B, 

defined as the market capitalization of equity divided by the book value of equity as of the end of December, the 

year prior to the year with the RO; Size, defined as the total capital raised divided by the market value of equity 

as of the end of December, the year prior to the RO; %Dom is the percentage change in shareholding by 

domestic institutional investors following the offer; %For is the percentage change in shareholding by foreign 

investors following the offer; Rawreturn is the stock return over the 6 month period prior to the first available 

public shareholder register date; AvgHldg is the average holding in value by domestic and foreign investors; 

Herfindahl is the Herfindahl index×100 and measured in voting rights; and Top5 is the holdings by the five 

largest shareholders. To adjust for the non-linearity, the first two and the last three control variables are 

expressed in natural logarithms. The standard errors of the coefficients have been adjusted for heteroscedasticity 

using White’s (1980) procedure. * indicates statistical significance at the 10% level. 

 

 Model 1 Model 2 Model 3 

 Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic 

Intercept  0.0329  0.29  -0.0916
 

-0.31  -0.1345
 

-0.77 

M/B -0.1308
* 

-1.84  -0.1068
 

-1,47  -0.1511
 

-1.55 

Size  0.0557
 

0.90  -0.0448
 

-0.66  -0.0666
 

-1.03 

%Dom -0.0059
* 

-1.72  -0.1610
* 

-1.79  -0.1810
* 

-1.82 

%For  0.2819
* 

1.79   0.1082
* 

1.73   0.1213
* 

1.77 

AvgHldg    -0.0292
 

-0.63  -0.0300
 

-0.46 

Rawreturn        0.0666
 

0.99 

Herfindahl     0.1003
_ 

1.27   0.1277 1.22 

Top5     0.1091
* 

1.71   0.1403
* 

1.84 

    
Adjusted R

2
 0.02 0.04 0.06 

No. of obs. 140 140 140 

     

Models 1, 2 and 3 of Table 7 show the results of the regression Eq. (1). Model 1 shows that 

the post-issue benchmark-adjusted stock returns are negatively (positively) and significantly 

related (at the 10% level) to domestic (foreign) change in stock ownership, thus indicating 

that the change in holdings by foreign institutional investors are associated with positive stock 

returns. Our results are consistent with the view that, despite benefits of financial 

liberalization which should reduce the level of information asymmetry, institutional investors 

with different domiciles exhibit different strategies in ROs in Swedish companies. In model 2, 

we include variables related to ownership concentration. As reported, the estimated 

coefficients on change in holdings are still significant, but with smaller coefficient estimates. 
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The Top5 ownership concentration variable is positive and is the only one of three that is 

significant. An increase in Top5 holdings is, therefore, associated with an increase in adjusted 

returns and firm-value; this may be a signal of confidence in the firm. In model 3, we also add 

a variable related to the prior stock performance - the raw-return. As indicated, the estimated 

coefficient is insignificant and thus does not support the view that prior return is related to 

firms with ROs’ adjusted return. 

Unreported tests showed that the negative (positive) relation to the change in holdings by 

domestic (foreign) institutional investors remains when we extend the post-issue period to  

1 year. Substituting the control variable reflecting momentum (raw-return) with prior 1 year 

raw prior return yielded no significant estimate. 

 Overall, the results in Table 7 support the view that information asymmetry exists 

between domestic and foreign institutional investors related to ROs. Even if domestic 

institutional investors have an information advantage, our findings indicate that they do not 

exploit this for our sample firms; in contrast, foreign institutional investors seem to be more 

selective in ROs. 

 

4. Conclusion 

 

We contribute to the ongoing debate regarding the role institutional investors have in equity 

offerings. Following the financial liberalization of financial markets in a global context, we 

conjecture that the levels of information asymmetries between domestic and foreign 

institutional investors should be low. Using a superior data set reflecting ultimate 

shareholding in firms with ROs, we study holdings surrounding ROs in Sweden and how 

ownership structure changes. We find that domestic individual investors reduce their 

shareholdings and that institutional investors increase their shareholdings. We explicitly 

analyze the domiciles of investors, a topic that has been ignored in the prior literature. In 

aggregate, we find that as institutional investors increase their shareholdings, the increase by 

domestic institutional investors is larger than the increase by foreign investors. When we 

control for market capitalization in firms with ROs, our data shows weak support for a change 

in shareholding in only small cap firms with ROs versus matched non-issuers. 

Furthermore, we find no evidence that those institutional investors as a group can identify 

firms with ROs which also outperform their benchmark. Neither domestic nor foreign 
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institutions consistently outperform each other and thus our results are inconsistent with prior 

studies when applied to SEOs. 

 Finally, in a multivariate setting, our results suggest that the post-issue benchmark-

adjusted return, measured 6 months following the offering, is negatively (positively) related to 

the change in shareholding by domestic (foreign) investors. Moreover, holdings by the top 

five shareholders have a positive impact on valuation. Overall, our results suggest that an 

increase (decrease) in shareholdings by foreign (domestic) institutional investors is associated 

with a positive (negative) impact on firm value. An important implication of the finding is 

that lack of monitoring of foreign institutional investors by firms - but also by the financial 

community - enables these investors to trade more freely and anonymously than domestic 

institutional investors which are monitored in detail related to their holdings in firms with 

ROs. Clearly, the evidence does not support the “smart‐money hypothesis”, but the results do 

indicate differential investment strategies by domestic and foreign institutional investors. 

Foreign institutional investors may be more cautious of these high risk small firms, which 

predominantly raise capital for recapitalization or general purposes. These differential 

strategies highlight the need for firms to pay attention to the institutional investor domiciles as 

their shareholding trading activity in ROs has a differential impact on firm value. 
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Essay 5 

 

Owner-managers equity portfolio choice* 

  

                                                 
*
 This essay is co-authored with Martin Holmén. A slightly revised version of the essay has been published in 

Corporate Ownership and Control 4 (2006), 37-48. The paper was presented at the European Financial 

Management Association 2005 conference in Milan.  
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1. Introduction 

 

A central tenet of financial theory is that individuals seek portfolio diversification. However, 

agency costs and adverse selection costs suggest that managers should hold a large stake in 

the firm to avoid incentive alignment problems (Jensen and Meckling, 1976; Leland and Pyle, 

1977). If managers hold a large stake in the firm, they incur costs stemming from increased 

risk in the form of poor portfolio diversification (Fama and Jensen, 1983). Models of 

managers’ behavior and executive compensation frequently account for managers’ exposure 

to idiosyncratic firm risk.
1
 Contrary to these models, Ofek and Yermack (2000) empirically 

show that managers hedge their executive stock options by selling shares. However, we are 

not aware of any evidence as to whether and how managers hedge their equity ownership in 

the firm by strategically choosing investments outside the firm. This highlights the 

contribution of our study. Using information about owner-managers’ equity portfolios, we 

examine how they invest wealth not invested in the firm. 

 How should owner-managers invest that part of their wealth which is not invested in the 

firm? On the one hand, the benefits of portfolio diversification suggest that they should 

choose other stocks with negative or low correlation with their own firm. Taking the 

investment in the firm as a constraint, the optimal strategy for any remaining wealth is 

probably not a combination of the risk-free asset and the market portfolio (Merton, 1971). 

 On the other hand, Coval and Moskovitz (1999 and 2001) and Hau (2001) suggest that 

investors may limit their investments to stocks on which they have superior information. It 

could be argued that owner-managers have superior information about firms that are in similar 

lines of business to their own. Since the returns from firms in similar lines of business are 

most likely highly correlated, this would be the contrary to portfolio diversification. 

 In this paper, we attempt to answer two questions: first, do owner-managers choose other 

equity investments, i) with negative or low correlation with their firms, ii) with negative or 

low correlation among themselves, and iii) that are superior to just investing remaining wealth 

in the market portfolio? We define the value of other equity investments as remaining wealth. 

Second, do owner-managers that are active in industries characterized by a high degree of 

asymmetric information to a larger extent invest their remaining wealth in the same industry 

(Merton, 1987)? We define informational technology (IT) and telecoms as industries with a 

high degree of asymmetric information. 

                                                 
1
 See, e.g., Fama, 1980; Fama and Jensen, 1983; Jensen, 1986; Stulz, 1990; Lambert, Larcker, and Verrecchia, 

1991; Carpenter, 2000. 
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 We investigate these issues using a unique data set, which includes the complete ownership 

structure of all Swedish public firms. Our sample consists of the equity holdings of 109 

managers in listed Swedish firms, as of December 28, 2001.
2
 For these equity portfolios, we 

estimate several risk-characteristics. 

We find limited evidence that owner-managers strategically choose stocks with a low 

correlation. Instead, the average owner-manager would significantly reduce his exposure to 

idiosyncratic risk should he invest the remaining wealth in the market portfolio. This result is 

driven by owner-managers in high-tech industries who also choose to invest remaining wealth 

in IT and telecoms. However, the owner-managers would be better off should they invest their 

remaining wealth in a portfolio that would hedge their main investment. Finally, by 

comparing Sharpe ratios, we provide a casual estimate of the cost the owner-managers bear in 

terms of under diversification. On average, the owner-managers could have improved their 

Sharpe ratios by 45% should they have sold their main investment and invested in a well-

diversified portfolio (see Meulbroek, 2001). 

 Researchers have looked at how much wealth managers and entrepreneurs invest in their 

own firm. Himmelberg et al. (1999) find that the higher the firm’s risk, the lower the 

managerial ownership. They interpret this as increased firm risk raises the cost of managerial 

ownership in terms of reduced portfolio diversification and, therefore, managerial ownership 

is reduced. Heaton and Lucas (2000) report that entrepreneurs receive a large fraction of their 

income from risky business ventures and that this risk is un-diversifiable. Bitler et al. (2005) 

find that entrepreneurs concentrate a large fraction of their wealth in firm equity and that 

entrepreneurial ownership increases with outside wealth and decreases with firm risk. None of 

these studies look at how managers invest remaining wealth. 

 Other researchers have investigated investor behavior in general. Contrary to the standard 

theory, investors hold undiversified portfolios made up of a limited number of stocks (Barber 

and Odean, 2000; Goetzman and Kumar, 2002). Stocks also appear to be chosen based upon 

geographical or professional nearness to the investor (Grinblatt and Keloharju, 2001; Coval 

and Moskowitz, 2001; Goetzmann et al., 2003). 

 By focusing on owner-managers’ portfolio choices, we add to the literature on investment 

and portfolio choices. Goetzman et al. (2003) investigate how non-financial risks in the form 

of un-diversifiable human capital affect portfolio choices. The owner-managers in our study 

also have a large capital investment in the firm.
3
 How investors choose to invest remaining 

                                                 
2
 To conform to Swedish law, the data set is made anonymous (i.e., firms’ and managers’ names are removed). 

3
 We do not analyze why they hold a large block in the firm. 



128 

 

wealth conditional upon a large investment in a particular firm has, to our knowledge, not 

been studied before. Additionally, owner-managers should have a better knowledge of 

standard portfolio theory than the average investor. Finally, by comparing owner-managers 

active within high-tech industries where informational advantages, real or perceived, could be 

stronger than within other industries, we shed additional light on to what extent superior 

information affects portfolio choices. 

 We also indirectly add to the literature on executive compensation. Ofek and Yermack 

(2000) find that managers hedge their stock options by selling shares. If managers also hedge 

their equity by taking an offsetting position in the stock-market, it would further negate the 

incentive effects of equity-based compensation. 

 The remainder of the paper is structured as follows. In the next section, we present our 

sample and how we define various portfolio characteristics. Section 3 reports our results. 

Section 4 summarizes and concludes. 

 

2. Sample selection and variable definitions 

 

In this section, we first explain how our sample is constructed and provide descriptive 

statistics. We then discuss how various risk-characteristics of the owner-managers’ equity 

portfolios are estimated. Finally, we provide statistics on the industry composition of the 

owner-managers’ portfolios. 

 

2.1. Sample selection 

 

The sample consists of the equity portfolios held by owner-managers (CEO or Chairman) 

active in firms on the Stockholm Stock Exchange (SSE), as of December 28, 2001.
4
 The 

source of ownership data is a unique database provided by the Swedish Securities Register 

Centre (VPC AB).
5
 VPC manages the share registers of all companies on the SSE or other 

authorized Swedish marketplaces, as well as the share registers of many non-listed Swedish 

companies. Admittedly, we do not know how much wealth the owner-managers have besides 

direct investments on the Swedish stock-market, nor how this wealth is invested. However, 

we argue that if the owner-managers try to reduce their exposure to idiosyncratic risk, it will 

                                                 
4
 We also include stocks held by the owner-managers’ families in the equity portfolios. 

5
 Ownership of more than 500 shares in a Swedish firm is, by law, made public each half year, at the end of June 

and at the end of December. In our data set, ownerships of less than 500 shares in a Swedish stock are also 

included. In the database, we are also able to extract: age, sex and the domicile of the owner-manager. 
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affect their portfolio of direct investments in Swedish equity. Choosing equity investments 

strategically would also be a cheap way of reducing their exposure to idiosyncratic risk. 

 Our sample only includes those top managers (CEO or Chairman) who are among the 25 

largest shareholders in their firm. The reason for this is that we identify the managers with 

data provided by SIS Ownership Service (SIS Ägarservice), which provides statistics of the 

share ownership of the largest 25 investors for all firms listed on a Swedish stock-market in 

the book “Owners and Power in Sweden’s Listed Companies” (Sundin and Sundqvist, 2002).
6
 

In total, we found 192 top managers that are among the 25 largest shareholders in their firm. 

Because some of the owner-managers own stocks indirectly through another company, we are 

not always able to capture all their investments in Swedish stocks and, therefore, we exclude 

47 managers from the sample. In addition, eight managers are excluded from the sample 

because they are active as chairman in several companies or else active as both CEO and 

Chairman in different companies. Another 28 managers are excluded because they own stocks 

through a foreign deposit or are active in firms with poor equity return data.
7
 The final sample 

consists of equity portfolios held by 109 owner-managers (63 CEOs and 46 chairmen) active 

in 93 out of the 304 firms on the SSE in December 2001. There are 370 different firms in the 

equity portfolios held by the owner-managers in our sample and 288 of those firms are listed 

on a stock exchange in Sweden. The security prices of the listed firms are provided by SIX 

AB. If a firm has stocks with different voting rights and only one type of the stock is traded, 

we proxy the stock return of the non-traded stock with the return of the traded stock.
8
 If a firm 

has several listed stocks, we use returns data for the most traded stock. 

 In Table 1 Panel A, we report the age of the owner-managers, statistics about the owner-

managers’ investments in their own firms, and the risk characteristics of these firms. The 

average age of the owner-managers is 51 years, with a median of 52 years. CEOs are 

relatively younger, with an average age of 49 years compared to the chairmen in the sample, 

who have an average age of 57 years (not reported in the Table). There are only two equity 

portfolios held by females in our sample, so essentially all the owner-managers in the sample 

are male (98%). 

  

  

                                                 
6
 Swedish companies domiciled abroad are not included. 

7
 Owner-managers active in companies with shares traded less than three months during 2001 are also removed 

from the sample. 
8
 Swedish firms often issue two types of shares (A and B) with equal cash flow rights but different voting rights. 

Typically, A-shares are one-share-one-vote while B-shares carry 1/10 vote per share. 
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Table 1 

Descriptive Statistics 
This table presents the characteristics of the owner-managers’ firms and equity portfolios. The sample used in 

this study consists of the equity portfolios held by 109 owner-managers (CEO or Chairman) active in Swedish 

firms as of December 28, 2001. Owner-manager’s age is the age of the owner-manager as of December 28, 

2001. Market cap firm is the market capitalization value in million SEK of the owner-manager’s firm as of 

December 28, 2001. Value of manager’s investment in firm is the value in million SEK of the owner-manager’s 

investment in the firm as of December 28, 2001. Value of manager’s portfolio is the value in million SEK of the 

owner-manager’s total portfolio of Swedish stocks. Fraction firm in portfolio is defined as Value of manager’s 

investment in firm divided by Value of manager’s portfolio. Capital fraction is the owner-manager’s fraction of 

the firm’s equity capital. Vote fraction is the owner-manager’s fraction of the firm’s voting rights. Beta firm is 

the equity Beta of the owner-manager’s firm. Std Dev firm is the annualized standard deviation of the stock 

return of the owner-manager’s firm. Variance firm is the annualized variance of the stock return of the owner-

manager’s firm. Beta firm, Std Dev firm and Variance firm are estimated on weekly data during 2001 (52 

observations). The market portfolio is approximated by AFGX. Market Risk firm is defined as Beta firm squared 

times the variance of the market portfolio. Idiosyncratic risk firm is defined as Variance firm - Market risk firm. 

Number of firms is the number of Swedish firms in the owner-manager’s portfolio of Swedish equity. Number of 

non-listed firms is the number of non-listed firms in the owner-manager’s portfolio of Swedish equity. Beta 

portfolio is the equity Beta of the owner-manager’s portfolio. Std Dev portfolio is the annualized standard 

deviation of the return in the owner-manager’s portfolio. Variance firm is the annualized variance of the return in 

the owner-manager’s portfolio. Market risk portfolio is defined as Beta portfolio squared times the variance of 

the market portfolio. Idiosyncratic risk portfolio is defined as Variance portfolio - Market risk portfolio. 

 

Panel A: Risk and ownership characteristics of the owner-managers’ firms 

 Mean Min Median Max Std Dev 

Owner-manager’s age 51 34 52 77 9 

Market cap firm 2,806 9 377 158,483 15,853 

Value of manager’s investment in firm 664 0.050 16 61,513 5,901 

Fraction firm in portfolio 0.788 0.007 0.939 1 0.289 

Capital fraction 0.110 0.001 0.053 0.609 0.135 

Vote fraction 0.176 0.001 0.080 0.906 0.222 

Beta firm 1.080 -0.026 0.949 2.883 0.773 

Std Dev firm 0.679 0.163 0.643 1.622 0.339 

Variance firm 0.575 0.027 0.413 2.632 0.553 

Market risk firm 0.123 0.001 0.065 0.600 0.139 

Idiosyncratic risk firm 0.452 0.021 0.309 2.353 0.469 

 

Panel B: Characteristics of the owner-managers’ equity portfolios 

 Mean Min Median Max Std Dev 

Value of manager’s portfolio 683 0.371 22 61,827 5,932 

Number of firms  11 1 6 83 14 

Number of non-listed firms  1 0 0 7 1.334 

Beta portfolio 1.062 -0.006 0.946 2.683 0.628 

Std Dev portfolio 0.579 0.163 0.525 1.465 0.281 

Variance portfolio 0.414 0.027 0.275 2.148 0.375 

Market risk portfolio 0.109 0 0.065 0.519 0.116 

Idiosyncratic risk portfolio 0.304 0.013 0.174 1.671 0.303 

 

The average owner-manager in our sample has 78.8% of his direct investment in Swedish 

stocks invested his own firm. On average (median), the owner-managers hold 11% (5.3%) of 

the cash flow rights and 17.6% (8%) of the voting rights in their own firms. The average 
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market capitalization of the owner-managers’ firms is smaller than the average firm on the 

SSE (2,806 million SEK vs. 9,363 million SEK). The average systematic risk measured as the 

Beta of the companies the owner-managers’ firms are close to 1, with an average Beta of 1.08 

and a median Beta of 0.949.
9
 The average (median) total risk of these firms measured as 

annualized standard deviation is 67.9% (64.3%). 

 

2.2. Risk characteristics of owner-managers’ portfolios 

 

Table 1 Panel B presents the number of firms in the owner-managers’ equity portfolios and 

the risk characteristics of those portfolios. The average (median) number of firms in the 

owner-managers’ equity portfolios is 11 (6). When calculating the value and risk 

characteristics of the owner-managers’ portfolios, non-listed firms are not considered since 

the market values and historical returns data is lacking for these firms.
10

 The risk 

characteristics of the equity portfolios held by the owner-managers are calculated using the 

weekly equity return data for 2001. Because some stocks were only traded for a short period 

in 2001 and some stocks were very illiquid, the risk characteristics are only estimated for 255 

out of the 288 listed firms held by the owner-managers. The average Beta of the owner-

managers portfolios is 1.062 (median 0.946), and the average total risk measured by 

annualized standard deviation is 57.9% (median 52.5%). The fraction of idiosyncratic risk in 

relation to total risk measured as variance is on average 73.4% (median 63.3%). The high 

degree of idiosyncratic risk in the portfolios indicates that much of the total risk in the 

portfolios could be reduced with a higher degree of diversification. 

 Table 2 Panel A provides statistics on the most widely held stocks among the owner-

managers in our sample. It appears as if Swedish owner-managers roughly invest in the same 

stocks as the general investor. The most common Swedish stocks among all shareholders 

(rank number of shareholders) are also the most common stocks among the owner-managers 

in our sample. One exception is Föreningssparbanken, which is the third most common stock 

ranked on number of shareholders (the tenth largest stock according to market capitalization) 

in general, but not one of the 18 most popular stocks among our sample of owner-managers. 

Another bank, Nordea, was the third largest Swedish stock ranked on market capitalization, 

but not one of the 18 most popular stocks in our sample. 

                                                 
9
 Beta and standard deviation are estimated with weekly equity return data during 2001. Affärsvärldens General 

Index (AFGX) is used as a proxy for the market portfolio. 
10

 This shouldn’t be a major issue since, on average, only one out of the average 11 firms in the portfolios is a 

non-listed firm (the median is zero firms). 
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Table 2 

Most widely held stocks and industries among owner-managers 

In this table we provide statistics on the most widely held stocks and industry sectors in the owner-managers’ 

equity portfolios. The sample used in this study consists of the equity portfolios held by 109 owner-managers 

(CEO or Chairman) active in Swedish firms as of December 28, 2001. In total, the 109 owner-managers have 

invested in 370 different Swedish firms. In this table, we report the 18 firms in which more than 10% of the 

owner-managers have invested. The firms are ranked according to market capitalization on the SSE and number 

of shareholders. 

 

Panel A: Most widely held stocks 

Firm Industry Sector 

Percentage 

of sample 

Market 

Cap
** 

Rank 

Market 

Cap 

Rank  

number of 

shareholders 

Equity 

Beta 

Std 

Dev 

Ericsson IT 39 461 1 2 2.25 0.69 

Telia Telecoms 21 140 4 1 0.61 0.39 

Skandia Financials 20 78 7 9 2.02 0.64 

SEB Financials 18 67 11 4 1.01 0.47 

H & M Consumer Discretionary 17 180 2 7 0.99 0.51 

Tele2 Telecoms 17 54 15 20 1.55 0.54 

Volvo Industrials 15 77 8 5 0.76 0.33 

Electrolux Consumer Discretionary 14 57 14 21 1.21 0.47 

Sandvik Industrials 14 58 13 22 0.93 0.36 

Skanska Industrials 14 26 23 18 0.71 0.44 

Billerud
* 

Materials 13 4 62 6 - - 

Scania Industrials 13 38 19 26 0.54 0.28 

Gambro Health Care 12 23 26 15 0.36 0.31 

Investor Financials 12 88 6 8 0.77 0.31 

SCA Materials 11 67 12 19 0.57 0.28 

Atlas Copco Industrials 10 49 18 28 1.12 0.42 

SSAB Materials 10 10 40 34 0.71 0.36 

SHB Financials 10 110 5 12 0.42 0.23 
 

*
 Billerud was listed at the end of November 2001; therefore, reliable estimates of Equity Beta and Standard 

Deviation are not available for December 28, 2001. 
**

 Billion SEK. 

 

Panel B: Industry sectors in which the owner-managers’ firms are active 

Industry Sector Percentage of sample Frequency 

IT 47 51 

Industrials 24 26 

Consumer Discretionary 10 11 

Financials 10 11 

Health Care 4 5 

Materials 3 3 

Telecoms 2 2 

 100 109 

 

 Table 2 Panel B reports the industry sectors in which the owner-managers’ firms are 

active. Almost half of the owner-managers’ firms are active in the IT (47%) and telecoms 



 

133 

 

(2%) sectors. The other classified industry sectors are industrials (24%), consumer 

discretionary (10%), financials (10%), healthcare (4%) and materials (3%). 

 

2.3. Industry concentration of portfolios 

 

Table 3 presents industry composition and statistics on the degree of industry concentration in 

the owner-managers’ equity portfolios. All the listed firms held by the owner-managers are 

categorized as belonging to one of ten industry sectors according to the Global Industry 

Classification System (GICS) provided by Morgan Stanley Capital International and Standard 

& Poor’s. 

 

Table 3 

Industry concentration of portfolios 

In this table, we provide statistics on owner-managers’ portfolio composition in terms of different industries. The 

sample used in this study consists of the equity portfolios held by 109 owner-managers (CEO or Chairman) 

active in Swedish firms as of December 28, 2001. Industries are defined according to the Global Industry 

Classification Standard (GICS). Main sector of total portfolio is the fraction of the total portfolio that is invested 

in the same sector as the owner-manager’s firm report as its main sector. Main sector of remaining portfolio is 

the fraction of the remaining portfolio - i.e., wealth not invested in the firm - that is invested in the same sector as 

the owner-manager’s firm report as its main sector. Herfindahl total portfolio is the HI estimated on the industry 

composition of the total portfolio. Herfindahl remaining portfolio is the HI estimated on the industry 

composition of the remaining portfolio. 

 

 Mean Min Median Max Std Dev 

Main sector of total portfolio 0.852 0.077 0.973 1.000 0.223 

Main sector of remaining portfolio 0.315 0.000 0.206 1.000 0.343 

Herfindahl total portfolio  0.821 0.193 0.948 1.000 0.222 

Herfindahl remaining portfolio 0.580 0.182 0.529 1.000 0.306 

 

We use the Herfindahl Index (HI) as a measure of the industry concentration in the owner-

managers’ equity portfolios.
11

 The HI of equity portfolio j is defined as the sum of the squared 

value weights of each industry i in the equity portfolio: 

 

         (1) 

 

 The HI is constrained between a maximum of 1, when the equity portfolio consists of 

stocks in only one industry sector, and a minimum of 0.1, when the equity portfolio consists 

of an equal value in each of the ten industry sectors. 

                                                 
11

 The Herfindahl Index is a popular measure of concentration in economics and is also used by the Department 

of Justice in the US to determine whether mergers are equitable to society. 
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 The median equity portfolio among the owner-managers has a very high proportion of 

investments in a few industry sectors, since the HI is close to 1 (0.948). Even if we exclude 

the owner-managers’ investments in their own firms, the HI for the median equity portfolio is 

high (0.529). 

 

3. Empirical results 

 

In this section, we first report results on how owner-managers choose to invest remaining 

wealth given a large investment in their own firm. We then investigate whether the owner-

managers would have been better off had they invested their remaining wealth in the market 

portfolio. Finally, we explore whether owner-managers in high-tech industries try to use their 

superior industry-specific knowledge by investing their remaining wealth in the IT and 

telecoms sectors. 

 

3.1. Correlation between the firm and other investments 

 

In Table 4 Panel A, we report the correlation between the owner-manager’s firm and the other 

stocks in his portfolio. We compare this correlation to the firm’s correlation with a randomly 

chosen Swedish stock, i.e., the average correlation between the firm and other Swedish 

stocks. We report results for equally- and value-weighted portfolios.  

The results for the equally-weighted portfolios suggest that managers choose to invest their 

remaining wealth in stocks with a significantly higher correlation with their own firm than a 

randomly chosen Swedish stock. This is inconsistent with owner-managers seeking to 

minimize their exposure to idiosyncratic risk. However, if we account for the different stocks’ 

weight in the portfolios, owner-managers chose stocks with a similar correlation with their 

own firms as the average Swedish stock. Hence, it appears as if the average owner-manager 

chooses other stocks without taking the correlation with the firm in which he has a substantial 

block into account. This is still inconsistent with owner-managers seeking to minimize their 

exposure to idiosyncratic risk. In fact, for all owner-managers in our sample, there are other 

Swedish stocks with a negative correlation with the firm in which they have their main 

investment. 
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3.2. Correlation among other stocks 

 

It is not only the correlation with an owner-manager’s firm that affects the idiosyncratic risk 

of the owner-manager’s portfolio. The correlation among the other stocks chosen by the 

owner-manager is also of interest. In Table 4 Panel B, we report the correlation between the 

other stocks in the owner-managers’ portfolios. The average correlation between the other 

stocks in the owner-managers’ portfolios is 0.291. If the owner-manager’s firm is included, 

the average correlation is 0.283. These correlations are compared to the average correlation 

between Swedish stocks. If the owner-managers were to pick two other stocks at random, they 

would have a significantly lower correlation coefficient at 0.227. Thus, it appears as if the 

owner-managers choose other stocks with a significantly higher correlation between 

themselves than the average stocks. We return to this issue in section 3.4. 

 

Table 4 

Risk characteristics owner-managers’ portfolios 

In this table, we provide the risk characteristics of the owner-managers’ portfolios of Swedish equity. The 

sample used in this study consists of the equity portfolios held by 109 owner-managers (CEO or Chairman) 

active in Swedish firms as of December 28, 2001. Correlation (firm, other portfolio stocks) is the average 

correlation between the owner-manager’s firm and the other stocks in his/her portfolio of Swedish equity. 

Correlation (firm, other Swedish stocks) is the average correlation between the owner-manager’s firm and other 

Swedish stocks. Correlation portfolio stocks the average correlation between the stocks in the owner-manager’s 

portfolio of Swedish equity. This is estimated with and without the owner-manager’s firm. Correlation Swedish 

stocks is the average (median) correlation between the 255 Swedish stocks used in this study. Actual portfolio is 

the owner-manager’s actual portfolio of Swedish equity. Alternative portfolio is a portfolio where remaining 

equity investments, i.e., wealth not invested in the firm, has been invested in the market portfolio. The market 

portfolio is approximated by AFGX. Beta is the Beta for Actual portfolio and Alternative portfolio, respectively. 

Variance is the annualized variance of value changes for Actual portfolio and Alternative portfolio, respectively. 

Beta and Variance are estimated on weekly equity return data during 2001 (52 observations). Market risk is 

defined as Beta squared times the variance of the market portfolio. Idiosyncratic risk is defined as Variance 

minus Market risk. *, **, and *** denote significance at the 10%, 5% and 1% level, respectively.  

 

Panel A: Correlation between main investment and other stocks in the portfolio 

 Correlation (firm, 

other portfolio stocks) 

Correlation (firm, 

other Swedish stocks) Difference test 

 

Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Equally-weighted 0.265 0.278 0.226 0.235  1.774
*
 1.990

**
 

Value-weighted 0.276 0.275 0.277 0.290  0.980
 

1.004 

 

Panel B: Correlation between stocks in portfolio 

 

Correlation 

portfolio stocks 

Correlation 

Swedish stocks Difference test 

 Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Excluding firm  0.291 0.292 0.227 0.231  4.955
***

 4.445
***

 

Including firm 0.283 0.288 0.227 0.231  4.565
***

 4.588
***
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Panel C: Risk measures 

 Actual portfolio Alternative portfolio Difference test 

 Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Beta 1.061 0.946 1.042 0.975  0.880
 

0.793
 

Variance 0.414 0.275 0.389 0.269  2.017
**

 4.494
***

 

Market risk 0.109 0.065 0.103 0.068  1.287
 

0.921
 

Idiosyncratic risk 0.304 0.174 0.286 0.164  2.406
**

 5.828
***

 

 

3.3. Unique (idiosyncratic) risk 

 

In Table 4 Panel A, we show that owner-managers do not choose other stocks with a lower 

correlation with their own firms than the average Swedish stock. In Panel B, we show that the 

other stocks in the owner-managers’ portfolios show a higher correlation between themselves 

than the average Swedish stocks. In Panel C, we investigate how this affects their portfolio 

risk. We compare the owner-manager’s actual portfolio (Actual portfolio) to an alternative 

portfolio where remaining wealth, i.e., wealth invested on the Swedish stock market but not in 

the owner-manager’s own firm, is invested in the market portfolio (Alternative portfolio).
12

 

Taking the investment in the firm as a constraint, the optimal strategy for remaining wealth 

is probably not a combination of the risk-free asset and the market portfolio (Merton, 1971). 

Thus, the alternative portfolio is not the optimal portfolio. It is a simple alternative that would 

not require solving for the constrained optimum portfolio weights. Both the Actual portfolio 

and the Alternative portfolio have Beta values close to one. However, the return variance is 

significantly higher for the Actual portfolio compared to the Alternative portfolio. Moreover, 

this difference stems from higher idiosyncratic risk. The market risk does not differ between 

the portfolios. Thus, the owner-managers would significantly reduce their exposure to 

idiosyncratic risk were they to invest their remaining wealth in the market portfolio instead of 

the stocks they have chosen. 

 

3.4. Owner-managers in high-tech industries 

 

Our results so far suggest that owner-managers do not seek portfolio diversification when they 

invest their remaining wealth. An alternative hypothesis is that they seek to exploit their 

industry-specific superior knowledge and invest their remaining wealth in the same sector as 

their own firm (i.e., stocks with a high correlation between themselves and with the owner-

                                                 
12

 The market portfolio is approximated by Affärsvärldens Generalindex (AFGX). 
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managers’ own firms). This would be contrary to portfolio diversification and roughly 

consistent with our results so far. We conjecture that superior knowledge is most valuable in 

high-tech industries. The IT and telecoms sectors are defined as high-tech industries and we 

split the sample according to whether the owner-manager’s firm is active in a high-tech 

industry or not. A firm is defined as being active in a high-tech industry if it reports IT or 

telecoms as its main sector. 53 owner-managers in our sample (49%) are active in high-tech 

industries. 

In Table 5 Panel A, we report various portfolio characteristics for owner-managers in high-

tech industries and traditional industries. The value of the owner-managers’ investment in the 

firm, its fraction of the total portfolio of Swedish equity and the number of firms in the 

portfolio do not differ between the two subsamples.
13

 However, the risk characteristics, i.e., 

Beta, variance, market risk, and idiosyncratic risk, are all significantly higher for owner-

managers in the high-tech industries. This is, of course, due to the turbulence in the high-tech 

sectors in 2001. However, the average owner-manager in high-tech industries loses more 

diversification benefits (Lost diversification) from not investing remaining wealth in the 

market portfolio than the average owner-manager in other industries. This result is not 

necessarily due to the turbulence in the IT and telecoms sectors. Lost diversification is defined 

as the difference between the Actual portfolio’s idiosyncratic risk and the Alternative 

portfolio’s idiosyncratic risk. 

 In Table 5 Panels B, C and D, we investigate whether the owner-managers in high-tech 

industries choose other stock in their portfolios differently from owner-managers in traditional 

industries. We first concentrate on the correlation with the owner-manager’s own firm in 

Panel B. On average, owner-managers in high-tech sectors chose other stocks that have 

correlation coefficients with the owner-managers’ firm above 30%. Owner-managers in 

traditional industries chose stocks with a significantly lower correlation with their main 

investment. On average, the correlation coefficients for the stocks chosen by owner-managers 

in traditional industries are 0.216 and 0.228 for the equally- and value-weighted portfolio, 

respectively. 

In Panel C, we look at the correlation between the chosen stocks. Again, owner-managers 

in high-tech industries chose stocks which, among themselves, show correlation coefficients 

above 0.3. Moreover, owner-managers in traditional industries chose stocks which, among 

                                                 
13

 The skewed distribution (average 1,241 and median 17) of the Value of manager’s investment in traditional 

industries is due to one observation. Therefore, the t-test does not show a significance difference between high-

tech industries and other industries. 
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themselves, show significantly lower correlations. The same pattern is also evident when the 

owner-managers main investment is included in the correlation matrix. 

 

Table 5 

Risk characteristics and industry composition sorted by high-tech industry (IT and telecoms) 

In this table, we provide statistics on the risk-characteristics of the owner-managers’ portfolios and split the 

sample according to whether the owner-manager’s firm is active in a high-tech industry (IT or telecoms) or not. 

The sample used in this study consists of the equity portfolios held by 109 owner-managers (CEO or Chairman) 

active in Swedish firms as of December 28, 2001. Value of manager’s investment is the value in million SEK of 

the owner-manager’s investment in the firm as of December 28, 2001. Fraction of portfolio is defined as Value 

of manager’s investment divided by the value of the owner-manager’s total portfolio of Swedish equity. Number 

of firms is the number of Swedish firms in the owner-manager’s portfolio of Swedish equity. Beta is the Beta for 

the owner-manager’s portfolio of Swedish equity. Variance is the annualized variance of value changes for the 

owner-manager’s portfolio of Swedish stocks. Market Risk is defined as Beta squared times the variance of the 

market portfolio. Idiosyncratic Risk is defined as Variance minus Market risk. Lost diversification is the 

difference between the idiosyncratic risk of the owner-manager’s actual portfolio and the idiosyncratic risk of an 

alternative portfolio, where remaining wealth - i.e., wealth not invested in the firm - is invested in the market 

portfolio. The market portfolio is approximated by AFGX. In panel B, the correlation between main investment 

and other stocks in the portfolio is estimated as the average (equally-weighted and value-weighted) correlation 

between the owner-manager’s firm and the other stocks in his/her portfolio of Swedish equity. In panel C, the 

correlation between stocks in the portfolio is estimated as the average correlation between the stocks in the 

owner-manager’s portfolio of Swedish equity. This is estimated with and without the owner-manager’s firm. In 

Panel D, Main sector of total portfolio is the fraction of the total portfolio that is invested in the same sector as 

the owner-manager’s firm report as its main sector. Herfindahl total portfolio is the HI estimated on the industry 

composition of the total portfolio. Main sector of remaining portfolio is the fraction of the remaining portfolio - 

i.e., wealth not invested in the firm - that is invested in the same sector as the owner-manager’s firm report as its 

main sector. Herfindahl remaining portfolio is the HI estimated on the industry composition of the remaining 

portfolio. *, **, and *** denote significance at the 10%, 5% and 1% level, respectively. 

 

Panel A: Risk measures 

 

High-tech Industry 

Traditional 

Industries Difference Test 

 

Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Value of manager’s investment 53 9 1,241 17  1.051
 

1.491
 

Fraction of portfolio 0.743 0.926 0.830 0.963  1.575
 

1.301
 

Number of firms 11 6 11 7  0.269
 

0.046
 

Beta 1.445 1.445 0.698 0.586  7.696
***

 6.287
***

 

Variance 0.629 0.612 0.210 0.139  7.007
***

 6.305
***

 

Market risk 0.175 0.151 0.047 0.025  6.834
***

 6.287
***

 

Idiosyncratic risk 0.454 0.419 0.163 0.110  5.698
***

 5.335
***

 

Lost diversification 0.034 0.001 0.002 0.000  2.167
**

 1.533
 

 

Panel B: Correlation between main investment and other stocks in the portfolio 

 

High-tech Industry 

Traditional 

Industries Difference Test 

 

Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Equally-weighted 0.312 0.325 0.216 0.252  3.568
***

 3.471
***

 

Value-weighted 0.325 0.315 0.228 0.223  3.032
***

 2.938
***
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Panel C: Correlation between stocks in the portfolio 

 

High-tech Industry 

Traditional 

Industries Difference Test 

 

Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Excluding main investment 0.319 0.314 0.266 0.281  2.103
**

 1.896
*
 

Including main investment 0.314 0.337 0.251 0.274  2.668
***

 2.692
***

 

 

Panel D: Industry Characteristics 

 

High-tech Industry 

Traditional 

Industries Difference Test 

 

Mean Median Mean Median t-stat 

Wilcoxon 

ranksum stat 

Main sector of total portfolio 0.831 0.966 0.872 0.975  0.964
 

0.122
 

Herfindahl total portfolio 0.821 0.934 0.822 0.951  0.040
 

0.067
 

Main sector of remaining portfolio 0.418 0.315 0.207 0.143  3.048
***

 2.236
**

 

Herfindahl remaining portfolio 0.637 0.617 0.519 0.433  1.865
*
 1.746

*
 

 

  

 Panels B and C suggest that owner-managers in high-tech industries invest in other stock 

that are highly correlated among themselves and highly correlated with the owner-managers’ 

main investments. Thus, it appears as if owner-managers in high-tech industries try to exploit 

their industry-specific superior information (real or perceived). However, so far we have only 

looked at correlations and not explored which firms and industries the owner-managers 

actually invest in. We turn to this issue in Panel D. 

 We first look at how much of the portfolio that is invested in the main industry, i.e., the 

industry in which the owner-manager’s firm is active. With respect to this measure, the 

portfolios of owner-managers in high-tech industries show no significant differences 

compared to the portfolios of owner-managers in traditional industries. As an alternative 

measure, we estimate the HI based on the portfolio’s industry composition. The HI also 

suggests no significant differences. 

 However, the results based on the remaining wealth suggest significant differences. 

Owner-managers in high-tech industries invest significantly more of their remaining wealth in 

the same sector as their main investment. The median owner-manager in the high-tech 

industry invests 31.5% of his remaining wealth in high-tech stocks. The median owner-

manager in traditional industries invests 14.3% of his remaining wealth in the same sector as 

his main investment. Should the owner-manager seek diversification, this should probably be 

zero. Estimating the HI for remaining wealth alone suggests a similar pattern. Owner-
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managers in high-tech industries concentrate the remaining wealth in the main sector to a 

larger extent. The difference is significant at the 10% level. 

During the IT boom, individuals generally invested substantial amounts in IT stocks. Do 

owner-managers in the high-tech industry really choose to invest their remaining wealth in the 

same industry as their major investments or is this result driven by a spurious correlation, i.e., 

do owner-managers in other industries also invest a large fraction of their remaining wealth in 

the IT sector? For them, this would look like diversification; for owner-managers in high-tech 

firms, it would look like “specialization”. We test this hypothesis and find that owner-

managers within high-tech industries invest significantly more of their remaining wealth in IT 

stocks than owner-managers in traditional industries. The median high-tech manager invests 

45% of their remaining wealth in IT stocks, whereas the median manager in traditional 

industries invests 24% of his remaining wealth in IT stocks (unreported). 

 

3.5. Cross-sectional regressions 

 

So far, we have not controlled for factors that may affect the owner-managers’ portfolio 

choices. Younger individuals may be more willing to hold more risky portfolios. Likewise, 

wealthier individuals may be more willing to hold more risky portfolios. Moreover, CEOs 

may, to a larger extent, hold restricted stocks which they are not allowed to sell. CEOs may 

also have more industry-specific superior knowledge than chairmen. Is it these types of 

spurious correlations that drive the results reported above? 

Indeed, we find that younger individuals and CEOs hold more risky portfolios 

(unreported). However, the CEO results appear to be explained by age - i.e., CEOs are on 

average significantly younger than chairmen. Moreover, the age results appear to stem from 

age being positively correlated with wealth. In summary, older individuals are wealthier and 

they are more likely to be chairmen than CEOs. 

In Table 6, we report cross-sectional regression with various portfolio characteristics as 

explanatory variables. An indicator variable, IT-DUMMY, is used as an approximation of the 

amount of industry-specific superior knowledge that the owner-manager possesses. IT-

DUMMY is equal to 1 if the owner-manager’s firm is active in IT or telecoms. We control for 

the owner-manager’s age, whether the owner-manager is CEO, and the value of the owner-

manager’s portfolio of Swedish equity. 

In model specification M1, Lost diversification is the dependent variable. Lost 

diversification is defined as the difference between the Actual portfolio’s idiosyncratic risk 
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and the Alternative portfolio’s idiosyncratic risk. The IT-DUMMY variable is positively 

significant, indicating that owner-managers in high-tech industries give up more 

diversification by not investing in the market portfolio, compared to owner-managers in other 

industries. The control variables are all insignificant. In model specification M2-M5, we 

investigate what aspects of the portfolio choice of owner-managers in high-tech industries 

could explain why they forfeit more diversification benefits than owner-managers in other 

industries. Is it that they invest: i) in other stocks that are highly correlated with their firms? 

ii) in other stocks that are highly correlated among themselves, iii) or due to the industry 

composition of the total portfolio and/or the industry composition of the other stocks? 

 

Table 6 

Cross-sectional OLS regressions with various portfolio risk characteristics as dependent variables 

In this table, we report OLS regression results. The sample used in this study consists of the equity portfolios 

held by 109 owner-managers (CEO or Chairman) active in Swedish firms as of December 28, 2001. Various 

portfolio risk characteristics have been used as dependent variables. Lost diversification (M1) is defined as the 

difference between the idiosyncratic risk of the owner-manager’s actual portfolio and the idiosyncratic risk of an 

alternative portfolio, where remaining wealth, i.e., wealth not invested in the firm, is invested in the market 

portfolio. Correlation (firm, other portfolio stocks) (M2) is the value-weighted average correlation between the 

owner-manager’s firm and the other stocks in the manager’s portfolio of Swedish equity. Correlation other 

portfolio stocks (M3) is the average correlation between other stocks in the owner-manager’s portfolio 

(estimated without the shares in the owner-manager’s firm). Main sector of total portfolio (M4) is the fraction of 

the total portfolio that is invested in the same sector as the owner-manager’s firm. Main sector of remaining 

portfolio (M5) is the fraction of the remaining portfolio, i.e., wealth not invested in the owner-manager’s firm, 

which is invested in the same sector as the owner-manager’s firm. Coefficients are reported with 

heteroscedasticity-robust t-values in parentheses (White, 1980). 20 owner-managers only own stocks in one firm. 

Therefore, in the models where the dependent variable requires at least 2 stocks, the sample is reduced to 89. 

Furthermore, 11 owner-managers only own stocks in 2 firms. Therefore, in M3, where the dependent variable 

requires 3 stocks, the sample is reduced to 78. IT-DUMMY is equal to 1 if the owner-manager’s firm reports IT 

or telecoms as their main sector, and zero otherwise. AGE is defined as the owner-manager’s age. CEO DUMMY 

is equal to 1 if the owner-manager is CEO in the firm, and zero otherwise.  

LN WEALTH is defined as the natural logarithm of the value of the owner-manager’s portfolio of Swedish 

equity. *, **, and *** denote significance at the 10%, 5% and 1% level, respectively. 

 

 

M1 

Lost 

diversification 

M2 

Correlation 

firm, other 

portfolio stocks 

M3 

Correlation 

other portfolio 

stocks 

M4 

Main sector of 

total portfolio 

M5 

Main sector of 

remaining 

portfolio 

IT-DUMMY 
0.0336

** 

(2.06) 

0.1345
*** 

(4.25) 

0.0533
* 

(1.82) 

-0.1213
** 

(-2.13) 

0.2608
*** 

(3.42) 

AGE 
0.0007 

(1.47) 

0.0054
*** 

(2.77) 

-0.0011 

(-0.66) 

-0.0089
** 

(-2.27) 

0.0074 

(1.40) 

CEO DUMMY 
-0.0001 

(-0.05) 

0.0571
* 

(1.67) 

0.0446 

(1.51) 

0.0811 

(1.23) 

0.0921 

(1.05) 

LN WEALTH 
-0.0039 

(-1.65) 

0.0118 

(1.21) 

0.0051 

(0.92) 

0.0153 

(1.33) 

0.0126 

(0.88) 

      Number of obs. 

Adj R
2 

109 

0.022 

89 

0.146 

78 

0.073 

109 

0.125 

89 

0.084 
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In model specification M2, Correlation firm, other portfolio stocks is the dependent 

variable. It is defined as the value-weighted average correlation between the return of the 

owner-manager’s firm and the other stocks in the owner-managers portfolio. Again, the IT-

DUMMY is positively significant, indicating that owner-managers in high-tech industries in 

particular chose to invest remaining wealth in stocks that are highly correlated with the firm in 

which they have their major investment. AGE and CEO DUMMY are also positively 

significant at the 1% and 10% level, respectively. 

In model specification M3, Correlation other portfolio stocks is the dependent variable. It 

is defined as the average correlation between among the other stocks in the owner-manager’s 

portfolio. The IT-DUMMY is positively significant at the 10% level. Thus, not only do owner-

managers in high-tech industries choose other stocks that are highly correlated with their 

major investment, they also choose stocks that are highly correlated among themselves. The 

control variables are all insignificant in M3. 

 In model specification M4, Main sector of total portfolio is the dependent variable. It is 

defined as the fraction of total stock portfolio wealth invested in the same industry as the 

owner-manager’s major investment. The IT-DUMMY is negatively significant, indicating that 

owner-managers in high-tech industries in fact have a smaller proportion of their portfolio of 

Swedish equity in the same industry as their major investment. This stems from the fact that 

owner-managers in high-tech industries have invested less of their wealth in their own firms 

compared to owner-managers in other industries. It is not a result of owner-managers 

investing their remaining wealth outside the industry in which they have their major 

investment. This is evident from M5. 

 In model specification M5, Main sector of remaining portfolio is the dependent variable. It 

is defined as the proportion of the owner-manager’s remaining wealth that is invested in the 

same sector as the owner-manager’s firm reports as its main sector. The IT-DUMMY is 

positive and highly significant. This is stronger evidence, consistent with the argument that 

owner-managers in high-tech industries try to exploit their industry-specific superior 

knowledge when investing their remaining equity wealth in the stock market. 

 

3.6. Optimal portfolios 

 

Merton (1971) points out that, given investment constraints, the optimal portfolio is not a 

combination of the risk-free asset and the market portfolio. Thus, given the large investment 
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in the main firm, remaining wealth could probably be invested better than in the market 

portfolio. In this section, we investigate this issue. 

 We first solve for the owner-manager’s optimal portfolio given the large investment in the 

own firm. This portfolio is labeled the Hedge portfolio. This is done by taking the volatility of 

the actual portfolio as given and maximizing the expected return. Thus, we conjecture that the 

volatility of the Actual portfolio captures the owner-managers’ risk-aversion and find the 

maximum expected return given the chosen risk. The owner-manager can choose to invest in 

10 different industry indices.
14

 The expected return is defined according to CAPM where the 

risk-free rate is set to 2% and the market risk-premium to 5%.
15

 Second, we solve for the 

Optimal portfolio where the expected return is maximized given the same volatility as the 

Actual portfolio. Finally, we compare the Sharpe ratios for the different portfolios. 

 In Table 7 Panel A, we report the expected return, the volatility and the Sharpe ratio of the 

Actual portfolio, the Alternative portfolio, the Hedge portfolio and the Optimal portfolio. The 

mean volatility is not the same for the Actual portfolio, the Hedge portfolio and the Optimal 

portfolio, since it is not always possible to construct a portfolio with the same volatility as the 

Actual portfolio using the 10 sector indices. The medians are, however, the same for these 

three portfolios. It differs for the Alternative portfolio, since it is constructed without 

conditioning on volatility. We therefore focus on the Sharpe ratios. The mean and median 

Sharpe ratios increase linearly when we go from the actual portfolio to the Optimal portfolio. 

In Table 7 Panel B, the difference tests show that: i) the Alternative portfolio has a significant 

higher Sharpe ratio than the Actual portfolio; ii) the Hedge portfolio is significantly better 

than the Alternative portfolio; and iii) the Optimal portfolio is superior to the Hedge portfolio. 

However, even though statistically significant, the economic importance of the difference 

between the Actual portfolio and the Alternative portfolio and the Hedge portfolio, 

respectively, is moderate. The median Sharpe ratio of the Actual portfolio is 0.095. The 

Sharpe ratio of the Hedge portfolio is 0.101. The small difference is a function of the fact that, 

on average, remaining wealth is a small part of the owner-managers’ equity portfolios, just 

over 20%. Our results suggest that even if it possible to form statistically better portfolios 

using this 20%, the economic difference is small. 

 Finally, we note that the median owner-manager in our sample could have increased the 

Sharpe ratio of his equity portfolio by 45% (0.174 compared to 0.095) if he were to sell the 

                                                 
14

 We choose to focus on the portfolio’s industry composition in order to conform to the results reported above. 

Furthermore, using all the traded Swedish stocks in the optimization would be computationally extensive. 
15

 The choice of risk-free rate and market risk-premium does not qualitatively affect our results. 
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large block. This is a casual estimate of the cost of under-diversification. Heaney and Holmen 

(2004) use direct estimates of Swedish owner-managers’ total wealth and an approach based 

on utility functions. Given a constant relative risk aversion parameter of 2, they report a 

median cost associated with under diversification of 17%. The difference between our 

estimate of under-diversification  (45%) and Heaney and Holmen’s (2004) estimate might be 

a result of the different wealth estimates used. In this paper, we only use wealth invested in 

Swedish equity. Heaney and Holmen use estimates of total wealth and report that the average 

owner-manager has roughly 50% of their total wealth invested in their own firm. 

 

Table 7 

Expected return, volatility and Sharpe ratio for portfolios 

In this table, we provide statistics on the characteristics of the owner-managers’ actual portfolio (Actual 

portfolio), the alternative portfolio where remaining wealth is invested in the market portfolio (Alternative 

portfolio), a hedge portfolio where remaining wealth is invested optimally in 10 different sector indices based on 

the 10 sectors in the GICS (Hedge portfolio), and the optimal portfolio (maximum expected return) with the 

same volatility as the actual portfolio (Optimal portfolio). The Hedge portfolio should conform to Merton’s 

(1971) argument that, given certain investment constraints, the optimal portfolio is not a combination of the risk-

free asset and the market portfolio. When forming the Optimal portfolio, 10 sector indices are used. The market 

portfolio is approximated by AFGX. Expected return is defined as the risk-free rate plus the portfolio Beta times 

the market risk-premium. The risk-free rate is set to 2% and the market risk-premium to 5%. *, **, and *** 

denote significance at the 10%, 5%, and 1% level, respectively. 

 

Panel A: Characteristics of the owner-managers’ actual portfolio, the alternative portfolio where remaining 

wealth is invested in the market portfolio, a hedge portfolio where remaining wealth is invested optimally in 10 

different sector indices, and the optimal portfolio with the same volatility as the actual portfolio. 

  Mean Median 

Actual portfolio Expected Return 0.073 0.067 

 Standard Deviation 0.579 0.524 

 Sharpe Ratio 0.094 0.095 

    Alternative portfolio Expected Return 0.072 0.069 

 Standard Deviation 0.558 0.519 

 Sharpe Ratio 0.100 0.098 

    Hedge portfolio Expected Return 0.076 0.069 

 Standard Deviation 0.567 0.524 

 Sharpe Ratio 0.103 0.101 

    Optimal portfolio Expected Return 0.103 0.111 

 Standard Deviation 0.475 0.524 

 Sharpe Ratio 0.176 0.174 

     

Panel B: Mean and median difference tests of the portfolios’ Sharpe ratios 

 

t-test statistic 

Wilcoxon signed-

rank test statistic 

Actual portfolio – Alternative portfolio   3.635
***

 2.200
**

 

Alternative portfolio – Hedge portfolio   2.715
***

 5.513
***

 

Hedge portfolio – Optimal portfolio 17.656
***

 9.050
***
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4. Summary and conclusion 

 

Previous empirical work has found that investors tend to hold under diversified portfolios 

made up of a limited number of stocks on which the investors have superior information. 

Furthermore, there is evidence that managers concentrate large fractions of their wealth in the 

equity of their own firm. In this paper, we use a unique data set and investigate how Swedish 

owner-managers invest remaining wealth conditional upon a major investment in their own 

firm. We find limited evidence that owner-managers choose to invest remaining wealth in 

stocks that show a low correlation with the firm in which they have a substantial fraction of 

their wealth invested. Owner-managers also choose other stocks that show a higher 

correlation among themselves than the average Swedish stocks. Our results appear to be 

driven by managers in high-tech industries who invest their remaining wealth in the IT and 

telecoms sectors. We conjecture that the value that owner-managers attach to their industry-

specific knowledge should be highest in these sectors and conclude that, instead of seeking 

diversification benefits, owner-managers seek to exploit their superior information when they 

choose which stock to invest their remaining wealth in. 

 We also document that owner-managers would be better off were they to invest their 

remaining wealth in the market portfolio. However, the owner-managers would be better off 

still were they to invest their remaining wealth in a portfolio that would hedge their main 

investment. Finally, by comparing Sharpe ratios, we provide a casual estimate of the cost the 

owner-managers bear in terms of under-diversification. On average, the owner-managers 

could have improved their Sharpe ratios by 45% had they sold their main investment and 

invested in a well-diversified portfolio. 
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