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ABSTRACT

External Financing Costs for Private and Public Firms

Margarita Tsoutsoura

This dissertation examines the financing frictions that private and public firms

face. There is little disagreement that market imperfections exist and there is extensive

theoretical literature arguing that external financing is costly. This dissertation

contributes to the empirical literature that examines the magnitude of financing frictions.

The first and second chapters study the financial constraints ofprivate firms by exploiting

a tax reform in Greece that altered the tax for family successions. Using a unique dataset

of privately held firms that combines firm data with entrepreneur's family characteristics

and income, I find that successions taxes greatly affect firms' succession and investment

decisions and the effect is driven by financial constraints. The first chapter investigates

the succession decisions of privately held firms and how this is affected by the firms'

access to internal financing resources. Using the succession tax reform that altered the

firms' access to internal financial resources, I find that high succession taxes are

associated with lower propensity for intra-family succession, especially for family firms

owned by entrepreneurs with relatively low income from other sources.

The second chapter analyzes the effect the effect of succession taxes and financial

constraints on investment. I use two methodologies: 1) A difference-in-difference-in-



differences (DDD) methodology, and 2) an instrumental variables (IV) approach, which

exploits the gender of the first-born child of the departing entrepreneur as an instrument

for family successions. Both the DDD and the IV estimates show that in the presence of

high succession taxes firms undergoing an intra-family transfer of ownership experience

a more than 40% drop in investment around succession. High succession taxes are also

associated with slow total asset growth and a depletion of cash reserves (presumably used

to pay taxes) for firms experiencing family successions. To identify the mechanism

through which taxes affect investment, I collect data on the income of the entrepreneurs

from sources other than the firm undergoing succession. I find that the investment effects

are much stronger for family firms owned by entrepreneurs with relatively low income

from other sources. This suggests that the observed effect of the succession tax on

investment is driven by financial constraints.

The third chapter, which is co-authored work with Charles Calomiris, gauges the

magnitude of financing frictions by estimating the underwriting fees of secondary equity

offerings (SEOs). We analyze the cross-sectional and time series determinants of

underwriting costs. Using data on SEOs for the period 1980-2008 we find that

underwriting costs reflect a combination of firm-level attributes, the structure of the

underwriting arrangement, and the year of the underwriting. The technology of SEOs has

improved over time and that the cost reduction has been concentrated among small firms,

who have been able to access equity markets much more economically over time.
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Chapter 1. Taxes and the Succession Decisions of Family Firms

1.1 Introduction

Due to the strong presence of family ownership around the world (La Porta, Lopez-de

Silènes, and Shleifer, 1999); Claessens, Fan, and Lang, 2000; Mork, Stangeland, and

Yeung, 2000; Faccio and Lang, 2002), there is a growing interest in the effect of family

control on firms. Across Europe 70-80% of firms are family businesses, and they

contribute more than 40% of GDP, while they employ more than 42% of the workforce

(European Commission, 2008). One of the biggest challenges family firms face relate to

their succession decisions. Demographic trends suggest the leadership of 40% of family-

owned businesses will have changed hands in the next ten years in the US and Europe

(Raymond Institute/MassMutual, American Family Business Survey, 2003; European-

Commission, 2003). In Europe, more than 610,000 small and medium-sized firms are

transferring ownership every year and these transfers affect more than 2 million jobs

(European-Commission, 2003).

After the business's creation and growth, transfer is the third crucial phases in a

iiifirm's life cycle. Founders have to decide who will be the best successor for their

companies. The decision is especially challenging for family owned companies who have

to decide between appointing a family member or an unrelated successor. In many

firms, not only is the ownership concentrated among few stakeholders (usually family

members), but also the management (Casselli and Gennaioli, 2003), which is transferred

within the family from the one generation to the other. Casselli and Gennaioli (2003)
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define this non-meritocratic practice as dynastic management. This phenomenon is very

common around the world, especially in family-owned firms. There are conflicting

opinions regarding the effects of this practice. There is also a debate among academics

and policy makers whether countries should support dynastic management through

preferential tax treatment and other policies (Grossmann and Strulik, 2008).

In many industrialized countries, tax law preferentially treats within-family

transferred firms. In 1994 the European Commission issued a recommendation to its

country members to support the transfer of small and medium-size companies from one

generation to the next: "The aim should be to ensure that tax systems do not stand in the

way of sound business preparations for transfer, and do not result in the business having

to be sold in order to pay the tax bill. The clear objective of taxation policies concerning

transfers should therefore be the protection of employment. Everyone, including the

State, loses out when jobs are lost through unsuccessful transfers." "More needs to be

done in order to reduce the burden resulting from inheritance and gift taxes on the

transfer of business assets[...]. This could be done, for example, by way of complete

exemption, reduced tax rates or higher reliefs" (Communication from the Commission on

the transfer of small and medium sized enterprises, 98/C 93/02). The motivation of these

guidelines stems from the realization of the importance of family firms for employment

as well their large contribution to GDP.

Depending on the country, succession taxes are levied in the form of inheritance,

estate, gift or inter vivos transfer taxes. Despite the heated debates on the effects of

succession taxes on the succession decisions of family firms, there is no systematic
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empirical study that analyzes this issue. This paper provides evidence of the effects of

succession taxes on the succession decisions of family firms by using firm level data

based on a natural experiment.

1.2 Event: Legal Reform

The reform of taxation for business transfers is an issue under continuing debate both

in the US and Europe. In many industrialized countries, tax law preferentially treats

within-family transferred firms. In 1994 the European Commission issued a

recommendation to its country members to support the transfer of small and medium-size

companies from one generation to the next. According to EU recommendations, "The

Commission requests the Member States to ensure that family law, succession law and

the payment of financial compensation cannot jeopardize the survival of business and to

reduce taxation on assets in the event of transfer by succession or by gift," and "...

inheritance taxes extract liquidity and assets from businesses . . .".

In 2002 policy makers in Greece introduced in Law N.3091 to facilitate the inter-

generational transfer of family firms. Before Law N.3091 took effect in 2003, the tax

rate for a business transfer of a limited liability company was 20%, regardless of whether

the firm was transferred to family members or third parties. After January 1, 2003 the tax

rate dropped to 1.2% for transfers to first degree relatives (sibling, spouse, parent or

offspring) and to 2.4% for transfers to second degree relatives (grandchild, nephew or

niece). Nevertheless the tax rate remained 20% for business transfers to unrelated third
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parties (Figure 1.1). The tax is applied both in inter vivos transfers and transfers upon

death.

The succession tax is paid by the departing entrepreneur upon transferring the

company. The tax needs to be paid in full at the time of succession and is levied on the

imputed capital gains from the transfer. To estimate the value of the transferred company,

the tax authorities use their own valuation model and they take into account the firm's

financial statements of the last five years before the transfer.

The draft of the Law was introduced in the Greek parliament on November 4,

2002 and it was voted in on December 16, 2002. The effective date of the Law was

January 1, 2003. Based on my discussions with tax officials, the law was passed suddenly

and was not anticipated by companies. The first mention in the financial newspapers of a

potential transfer tax reform was in early summer of 2002, when the ministry formed a

committee to examine this issue. Although the European Commission has issued several

recommendations since 1994 to its country members, the recommendations are not

binding and it is common for country-members to delay passage until recommendations

become binding in the form of regulations or directives. Furthermore, the EU

recommendations regarding family businesses covered both legal and tax measures.

According to the EU, "the Member States have implemented more legal measures than

tax measures. One obvious explanation is that Member States are more reluctant to adopt

tax measures as they imply a loss of income for them". Furthermore, there was not a

general movement of other EU countries towards introducing new tax measures in 2002.



5

The lack of anticipation is also corroborated by the data on family transfers in

Table 1.2. If the tax had been anticipated, presumably within family transfers would have

been delayed to take advantage of the lower tax rate. But the percentage of family

transfers in 2001 is similar to those of other years before 2002. As an additional check, I

examined the monthly distribution of transfers. Only in the last three months (October,

November and December) of 2002 was there a slight decline of family transfers relative

to unrelated ones.

1.3 Data Sources

For the empirical analysis I construct a unique dataset of all business transfers of

limited liability companies in Greece from 1999 to 2005. I obtain the information from

various sources, as explained below.

1. I collected the succession data by hand from the disclosure statements of

companies in the government newspaper for the years 1999 to 2005. The government

newspaper is the official publication of the Greek State and contains various

announcements (new state laws or modifications of existing laws, state employee hires,

balance sheets and income statements of limited liability companies and S.A.s, transfers

of limited liability companies and other mandatory announcements. The law requires all

LLCs to report their transfers. A transfer is a change of ownership of the firm. For

privately held firms ownership and control are usually not separated, and therefore in a

transfer not only the ownership but also the management is transferred from one

generation to the next. Overall, in the years 1999 to 2005 I observe 694 successions that
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occur while the entrepreneur is alive (inter vivos transfers) and 153 transfers in which

succession and the departing entrepreneur's death occur in the same year. The official

records contain the name, date of birth, address and identification number of the

departing entrepreneur as well as the name and address of the successor and their family

relationships if any. This allows one to identify whether the departing entrepreneur is

related by blood or marriage to his successor. Successions are classified into two

categories: family, when the transfer of the company is towards relatives of either the

first (sibling, spouse, parent or offspring) or second degree (grandchild, nephew or niece),

or unrelated. The disclosure statements of the companies in the government newspaper

were also used to identify the gender of the first-born child of the entrepreneur. In

general, that is easy to do because the Greek language uses different endings for female

and male names. All the male first names end with an s. Whenever the gender could not

be identified from the filings of the companies I did so using information from company

websites, or contacted the companies directly.

2. The data on the other sources of income of the departing entrepreneur are

provided by the Ministry of Economy and Finance.

The paper focuses on limited liability firms since they were affected by the law

change and also although they are all private they have to disclose their ownership

transfers and their financial statements. The sample consists of 11,556 companies. ICAP

includes in its dataset all active limited liability companies in Greece. Limited liability

firms are an important part of the Greek economy. The total turnover of limited liability
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firms in Greece in 2004 is estimated around 60 billion Euros. The GDP of Greece in 2004

was 330 billion Euros.

One of the challenges in the family firm literature is to define family firms. The

literature has used various definitions. Some scholars classify as family firms, companies

that had at least one family succession. Others include in family firms, firms with

concentrated ownership even if family members are not actively involved in running the

company, while other researchers require multiple members of the family to be involved

in ownership and management of the company. The different definitions of family firms

might create selection issues in the sample construction. This paper overcomes these

challenges since the sample is not selected based on a definition of family firms. The

sample includes all the limited liability firms in Greece. The successions of these firms

are classified as family or unrelated transitions based on the official classification of

successions for tax purposes.

1.4 Industry Distribution of Successions

Table 1.1 presents the industry distribution of firms in the sample using the

NACE 1.1 primary industry classification. As a comparison, in column (I) I report the

industry distribution of all the limited liability companies in the ICAP database. The

industry distribution of the firms that undergo succession (Column II) is very similar to

the industry distribution of the total population of limited liability firms in the ICAP

database (Column I). The industries with the largest number of observations are
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Wholesale and Retail Trade (244) and Manufacturing (144), while those with the smallest

number of observations are Mining (3) and Agriculture (5). Furthermore, family

transfers are evenly distributed across industries. An exception is Hotels and Restaurants,

which appears to have a much higher than average percentage of family successions since

74% of the transfers are towards a family member. Manufacturing also has a high

percentage of family transfers with 64% of all transitions towards first or second degree

relatives. In the sample, family transfers represent 57.9% of all transfers.

1.5 Succession Decisions

Table 1.2 illustrates the distribution of firm transfers during the sample period. I

report the distribution of the total number of transfers (Column I) as well as their

classification into family (Columns IV and V) and unrelated (Columns II and III)

successions. Columns VI and VII further analyze transfers to the children of the

entrepreneur.

The total number of business transfers (including transfers to family members

and unrelated parties) is similar before and after the law change. In the three years before

2002 (1999-2001) 305 transfers occurred and in the three years after 2002 (2003-2005)

307 transfers took place. This indicates that the companies perceived the change as a

permanent change and they did not expedite their succession event in order to take

advantage of the law change. Nevertheless, Table 1 .2 indicates a strong "substitution

effect" between family transfers and sell-outs. After the reform, the tax related cost of

transferring to family members is lower and entrepreneurs have stronger incentive to
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choose a family transition. In the years 1999-2001, 45.2% of the transfers were towards

family members. This fraction jumps to 73.9% for the years 2003-2005. This jump

represents a 63.4% increase and it is statistically significant at the 1% level. Furthermore,

the effect persists throughout the post-reform period.

Table 1.2 also shows that most of the family transfers involve the children of the

entrepreneur. Column VII indicates that between 1999 and 2001 67.4% of the family

transfers are towards the children of the entrepreneur. The fraction rises to 78.9% the

years following the law change. The associated 17% increase is statistically significant at

the 1% level.

One of the potential concerns is whether after the reform, there is an increased

entry rate in the population of limited liability firms from new firms that might be

established to take advantage of the more advantageous tax treatment of family

successions. This concern is mitigated by two observations: first the entry and exit rates

are very stable across time and second the average age of the companies in the sample

and the average age of the departing entrepreneurs are similar in the periods before and

after the reform.

1.6 The Gender of the First-born Child and Succession Decisions

Table 1.3 displays the succession decisions according to the gender of the first-born

child of the departing entrepreneur. In the pre-reform period, departing entrepreneurs

with a male first-born have 17.7 percentage points (significant at the 1% level) higher

probability to transfer their company to family members in comparison to entrepreneurs
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with a female first-born child. Before 2002, entrepreneurs with male first-born children

have 57% probability to have a family succession, while entrepreneurs with female first-

born children have 40% probability to have a family transition. In the post-reform period

this difference is 15.2 percentage points and is also significant at the 1% level. It is

apparent from Table 1.3 that the gender of the first-born child affects the decision to

transfer ownership and control to a family member. Table 1.3 is consistent with anecdotal

evidence that primogeniture inheritance rules are still followed even in developed

countries.

The relation between the gender of the first-born child and family succession is

stronger than in Bennedsen et al. (2007) which uses Danish data. The higher reported

differences in Greece are consistent with the findings of the 2007 World Economic

Forum survey on gender equality, which ranked Greece 72nd among 128 countries

surveyed, far behind other European countries (with the exception of Cyprus, Italy and

Malta).1 Denmark on the other hand, ranked 8th in that same survey. Furthermore, in 2004
Greek women held only 15% of parliament seats, while in Denmark women held more

than 37% of parliament seats.

1.7 Income Level of Entrepreneur and Succession Decisions

Figure 1.3 and Table 1.2 show that after the reform the percentage of family

successions had a jump of more than 60%. This demonstrates that the succession tax

1 http://www.weforum.org/pdf7gendergap/report2007.pdf
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greatly influences the succession decision of the entrepreneur. One would expect that the

succession tax would have a greater impact on the succession decisions of cash

constrained entrepreneurs who might not have access to low cost financial resources to

fund their tax liability.

The unique dataset allow me to use the entrepreneur's personal income from

sources other than the company to classify entrepreneurs according to their access to low-

cost financial sources outside the firm. The income from other sources ("Other income"

henceforth) is defined as the total income of the departing entrepreneur the year prior to

succession minus his income from the company.

For each time period, I divide entrepreneurs into two groups based on the pre-

succession income of the entrepreneur from sources other than the firm. I designate the

top 50% entrepreneurs as "High Other Income" and the bottom 50% as the "Low Other

Income" group.

One could argue that the existence of substantiated other income would increase

the willingness of an entrepreneur to engage in a family succession before the tax reform,

but not afterwards. Table 1.4 shows how the decision to have a family succession or an

unrelated succession is affected by entrepreneurs' other sources of income. I observe that

under high succession taxes, entrepreneurs with high other personal income have a 6

percentage point higher probability of transferring their company within the family than

entrepreneurs with low income from other sources. The difference is not statistically

significant. That is consistent with high private benefits of passing the company to

descendants for some entrepreneurs, which may have made it desirable to transfer within
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the family, despite the drain of financial resources. In the post reform period, when the

tax on family successions is effectively eliminated, entrepreneurs with below-median

other income have a 2% higher probability of transferring within the family than high

income entrepreneurs, but the difference is not statistically significant. I conclude that the

family succession decision was not strongly affected by the availability of other sources

of income, even when firms face high succession taxes.

Although entrepreneurs with high other income outside the firm, are more likely

to transfer within the family relative to entrepreneurs with low income, both groups seem

to follow the primogeniture tradition. Table 1.5 describes the distribution of succession

decisions by the gender of the first-born child and the income level of the departing

entrepreneur. The period befor the reform, both high and low income departing

entrepreneurs with a male first-born have 17 percentage points (significant at the 5%

level) higher probability to transfer their company to family members in comparison to

entrepreneurs with a female first-born child. The difference is similar for the period after

the reform.

1.8 Conclusion

This paper uses a tax reform as a natural experiment to study the effect of

succession taxes on entrepreneurs' succession decisions. The paper uses unique

microdata of privately held firms in Greece that combine firm-level succession data with

entrepreneurs' family characteristics and personal income.



13

The results of the paper show that entrepreneur's succession decisions are

strongly affected by succession taxes. In the sample, family successions increase by more

than 60% when the tax rate for family transfers is reduced from 20% (of the imputed

capital gains of the transfer) to less than 2.4%. Furthermore the increase in family

transitions was larger for entrepreneurs with low income from other sources. These

unique results greatly contribute to the debate on the future of succession and inheritance

taxes in Europe and estate taxes in US. Finally, consistent with findings in previous

studies in Europe (Bennedsen et al., 2007), the paper finds strong evidence for the

existence of primogeniture tradition in Greece.
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Figure 1.1: Tax reform - Tax Rate by Succession Type

Successions are classified into two categories: family, when the transfer of the firm is towards relatives of
the first or second degree, unrelated otherwise.
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Figure 1.2: Distribution of Successions by Family TiesDistribution of Successions by
Family Ties

Successions are classified into two categories: family, when the transfer of the firm is towards relatives of
the first or second degree, unrelated otherwise.
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Figure 1.3: Family Successions by Year

Successions are classified into two categories: family, when the transfer of the firm is towards relatives of the first or
second degree, unrelated otherwise. The line shows the number of transfers per year. The bars demonstrate the
percentage of family transfers.
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Table 1.1: Industry Distribution of Successions

This table presents the industry distribution of successions by family ties. Successions are classified into
two categories: family, when the transfer of the firm is towards relatives of the first or second degree
(Column III), unrelated otherwise (Column IV). Firms are sorted by industry using the NACE 1.1 primary
classification (European industry classification system). Firms in utilities and finance industries are
excluded. Column I reports the number of limited liability firms (E.P.E) in each industry in the ICAP
database for the years 1999-2005. Column I reports in parentheses the share of firms in the industry as a
percentage of all firms in the ICAP database. Column II reports in parentheses the share of successions as a
percentage of the total number of successions in the sample. Columns III and IV report in square bracket
the share of successions as a percentage of the total number of successions per industry.

Industry AU
Companies

AU
Successions

FamUy
Successions

Unrelated
Successions

(I) (IÎ) (III) (IV)
1 Agriculture

2 Construction

3 Education

4 Health and social work

5 Hotels and restaurants

6 Manufacturing

7 Mining

9 Other community,
social

10 Real estate, renting and
business activities

11 Transport, storage
and communication

12 Wholesale and retail
trade

13 Other

95
(0.8)
374

(3.2)
120

(1.0)
240

(2.1)
423

(3.6)
2,331
(20.2)

48
(0.4)

170
(1.5)
1,324

(11.5)
1,114
(9.6)

3,945
(34.1)
1,372

(11.8)

5
(0.7)

20
(2.8)

8
(1.1)

13
(1.9)

23
(3.3)

144
(20.7)

3
(0.4)

7
(1.0)

70
(10.1)

62
(8.9)
244

(35.2)
95

(13.7)

3
[60.0]

10
[50.0]

4
[50.0]

5
[38.5]

17
[73.9]

93
[64.6]

1
[33.3]

1
?4.31

30
G42.91

36
G58.11

146
G59.81

56
G59.01

2
[40.0]

10
[50.0]

4
[50.0]

8
[61.5]

6
[26.1]

51
[35.4]

2
[66.7]

6
G85.71

40
G57.11

26
G41.91

98
G40.21

39
[41.0]

Total 11,556 694 402 292
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Table 1.3: Successions by Gender of First-Born Child

The table presents the share of family and unrelated successions by the gender of the first-born child of the
departing entrepreneur. Successions are classified into two categories: family, when the transfer of the firm
is towards relatives of the first or second degree (child, husband, sibling, grandchild, nephew or niece),
unrelated otherwise. *** indicates significance at the 1% level.

Time Period
Number of

Successions

(I)
612

Family
Successions

Number Percent

(?) a??)
365 0.596

Unrelated

Successions
Number Percent

(IV)
247

(V)
0.404

Before Reform
Male First-Born
F emale F irs t-B orn

139
133

80

53

0.576
0.398

59 0.424
80 0.602

Difference male minus
female: 0.177

(0.059)

After Reform
Male First-Born
F emale F irs t-B orn

136
134

109

87
0.801

0.649
27
47

0.199
0351

Difference male minus
female: 0.152 ***

(0.054)
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Table 1.4: Distribution of Successions by Income Level of Departing Entrepreneur

The table describes the distribution of successions by the level of the departing entrepreneur's income from
sources other than the company. Successions are classified into two categories: family, when the transfer of
the firm is towards relatives of the first or second degree (child, husband, sibling, grandchild, nephew or
niece), unrelated otherwise. For each time period, I divide firms into two groups based on the income of
the entrepreneur from sources other than the firm the year before succession. I designate the top 50% firms
as "High Other Income" firms and the bottom 50% as the "Low Other Income" group. Successions that
occurred the year of the reform are omitted. Robust standard errors are reported in parentheses.

Time Period

All

Successions

Number

(I)
612

Family
Successions

Number Percent

(?) (??)
365 0.596

Unrelated

Successions
Number Percent

(IV)
247

(V)
0.404

Before 2002 305 138 0.452 167 0.548

High Other Income
Low Other Income

153
152

74

64
0.487
0.418

78
89

0.513
0.582

Difference above minus bellow median other income: -0.069

(0.057)

After 2002 307 227 0.739 80 0.261

High Other Income
Low Other Income

154
153

112
115

0.727
0.752

42
38

0.273
0.248

Difference above minus bellow median other income: 0.024

(0.020)
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Table 1.5: Distribution of Successions by the Gender of the First-Born Child and

Income Level

The table presents the share of family and unrelated successions by the gender of the first-born child and
the level of the departing entrepreneur's income from sources other than the company. For each time
period, I divide firms into two groups based on the income of the entrepreneur from sources other than the
firm the year before succession. I designate the top 50% firms as "High Other Income" firms and the
bottom 50% as the "Low Other Income" group. Successions are classified into two categories: family,
when the transfer of the firm is towards relatives of the first or second degree (child, husband, sibling,
grandchild, nephew or niece), unrelated otherwise. *** and ** denote significance at the 1 and 5 percent
level respectively.

PANEL A: Successions before the Reform
Number of
Successions

O)

Family
Successions

Number Percent

Unrelated
Successions

Number Percent

(?) (M) (IV) (V)
Above Median Other Income

Female
Male

69

72
30
44

Difference male minusfemale:

0.435
0.611
0.176 **

(0.083)

39
28

0.565
0.389

Below Median Other Income
Female 64
Male 67

Difference male minusfemale:

23

36
0.359

0.537
0.178 **

(0.086)

41

31
0.641
0.463

PANEL B: Successions after the Reform

Number of

Successions

(D

Family
Successions

Unrelated

Successions

Number Percent Number Percent

(?) (DI) (IV) (V)
Above Median Other Income

Female
Male

57
74

34
56

Difference male minusfemale:

0.5%
0.757
0.160

(0.081)

23
18

0.404
0.243

Below Median Other Income
Female 77
Male 62

Difference male minusfemale:

53
53

0.688
0.855

0.167 ***
(0.072)

24
9

0.312
0.145
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Chapter 2. The Effect of Succession Taxes on Family Firm Investment:
Evidence from a Natural Experiment

2.1 Introduction

This paper uses a tax reform in Greece in 2002 as a natural experiment to study the effect

of succession taxes on entrepreneurs' investment decisions, and financial policies.

Understanding the effects of succession taxes on entrepreneurial firms is important, as

more than 40% of family-owned businesses in the US and Europe are expected to change

hands in the next decade (MassMutual, 2003; European-Commission, 2003).

Family firm successions have been the subject of heated debates. On the one

hand, the view that inherited family firms underperform (Villalonga and Amit, 2006;

Perez-Gonzalez, 2006; Bennedsen, Nielsen, Perez-Gonzalez, and Wolfenzon, 2007) has

led some to conclude that succession taxes are too lenient and provide incentives to keep

poorly managed firms within the family (Bloom, 2006). On the other hand, it has been

argued that taxing successions adversely affects productive entrepreneurs' incentives to

exert effort (Holtz-Eakin, 1999) and creates liquidity problems for taxed firms (Wells,

1998). Succession taxes might even force entrepreneurs to sell their firms in order to pay

the tax (Brunetti, 2006).

One aspect of the debate that has not been explored empirically is the effect of succession

taxes on entrepreneurial firms' investment. This paper aims to fill this gap. To this end,

the paper exploits a tax reform in Greece in 2002 that reduced succession tax rates for

2 Depending on the country, succession taxes are levied in the form of inheritance, estate, gift or inter
vivos transfer taxes.
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transfers of limited liability companies to family members from 20% to less than 2.4%.

The tax rate remained unchanged at 20% for unrelated transfers.

To address the impact of succession taxes on investment, I construct a unique

database that contains information on all transfers of limited liability firms in Greece for

the years 1999 to 2005. Although limited liability firms are private, they are required to

publish their transfers as well as their financial statements in the official government

newspaper. I supplement these data by matching them with hand-collected data on the

gender of the first-born child of the entrepreneur and data on entrepreneurs' personal

income from other sources.

In the quasi-experimental setting made possible by the tax policy change, I

employ two different methodologies to measure the effect of this policy change on

investment. First I apply difference-in-difference-in-differences (DDD) methodology to

analyze the change in investment around successions in response to the tax policy

change.3 I compare firms that undergo family succession (the treated group) with firms
that are transferred to unrelated entrepreneurs (the control group) both before and after

the policy change. This method controls for aggregate trends and other succession-

induced changes in investment. Furthermore, by comparing the two groups before and

3 An advantage of analyzing tax changes within a country is that it avoids the pitfalls of comparing
effective tax incidence across countries, which is complicated by differences in enforcement, exemptions,
company valuation techniques, rate structures and other factors (Gale & Slemrod, 2001). Furthermore,
there might be more unobserved differences among various countries, which cross-country studies fail to
adequately control for (Rodrik, 2005).
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after the tax reform, the analysis disentangles the effect of the identity of the new owner

(family or unrelated) from the effect of the succession tax.

A major concern with the DDD methodology is that the decision to have a family

succession or an unrelated succession is unlikely to be independent of firm characteristics

that are related to investment opportunities. To address this concern, I use the gender of

the first-born child of the departing entrepreneur as an instrument for family succession,

as in Bennedsen et al. (2007). The gender of the first-born child of the departing

entrepreneur is a plausible instrument for family successions because it affects the

probability of having a family succession and is unlikely to be correlated with firms'

investment opportunities. As before, I compare firms that undergo a family succession

with firms that are transferred to unrelated entrepreneurs both before and after the policy

change, but I use the instrument to randomly assign the firms into the two groups. Thus,

the identification exploits two sources of variation. The tax reform provides time-series

variation of the transfer tax, while the instrument provides exogenous cross-sectional

variation for the succession decision. This method disentangles the effect of the identity

of the new owner (family or unrelated) from the effect of the succession tax, as before,

and also addresses any concern regarding the endogeneity of the succession decision.

Both the DDD and the IV estimates reveal a highly negative effect of transfer

taxes on post-succession investment for firms that are transferred within the family. In the

presence of high succession taxes, investment drops from 17.6% of property, plant and

equipment (PPE) the three years before succession to 9.7% of PPE the two years after.

This represents a drop of more than 40% relative to the pre-transition investment level.
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For those firms, successions are also associated with slow total asset growth and a

depletion of cash reserves.

In addition, I investigate the mechanism through which taxes affect investment. The

above findings are consistent with the view that entrepreneurs who transfer their firm

within the family are draining the internal financial resources of the firm to avoid the

costly external financing of the tax liability.4 To support the interpretation that the
observed investment decline reflects tax-induced financial constraints, I use data on the

entrepreneur's personal income from sources other than the company to classify firms

according to their access to low-cost financial sources outside the firm. I find that these

investment effects are much stronger for family firms owned by entrepreneurs with

relatively low income from other sources (i.e., entrepreneurs without an alternative to

costly external finance).

This paper connects several strands of the literature on entrepreneurial investment.

First, it contributes to the family-firm literature. That literature has highlighted three main

problems in the intergenerational transfer of family firms: nepotism (Burkart et al., 2003;

Caselli and Gennaioli, 2005; Perez-Gonzalez, 2006; Bennedsen et al., 2007), infighting

among family members (Müller and Warneryd, 2001; Bertrand et al., 2005) and legal

constraints to bequeathing minimal stakes to non-controlling heirs (Ellul et al., 2009). I

show that succession taxes are another important influence on the succession decisions of

family firms, and on family firms' growth and investment around transitions. To the best

4 Departing entrepreneurs that transfer their business to unrelated parties do not face the same
constraint, since they can use part of the sale proceeds to pay the tax.
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of my knowledge, this is the first systematic empirical study that establishes a causal

relationship between succession taxes and family firm investment.

This study also offers a unique opportunity to analyze the investment behavior of

private firms. Despite their prevalence, private firms have been understudied because of

limited data availability. The study of private firms is interesting especially from the

perspective of the literature on the consequences for investment of high costs of external

finance. Relative to public firms, private firms' costs of external finance are likely to be

higher. There is a large literature linking external finance costs to under-investment, and

showing how the accumulation of liquidity can mitigate these costs (Fazzari, Hubbard

and Petersen, 1988; Calomiris, Himmelberg and Wachtel, 1995; Gilchrist and

Himmelberg, 1995). More recent studies have used external shocks to firms' internal cash

to address the endogeneity of cash flows and investment to firms' investment

opportunities. For example, Rauh (2006) in a sample of large public US firms estimates

the response of capital expenditures to internal financial resources, using required

pension contributions as an instrument for internal cash. Blanchard, Lopez-de-Silanes,

and Shleifer (2004) also use exogenous shocks to internal funds in specialized groups of

public firms.

This paper gives insight into the financial constraints of private firms. The

succession tax reform alters the firms' access to internal financial resources, conditional

on choosing intra-family succession. This allows me to examine how different tax

regimes affect investment through differences in access to internal finance.
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In addition, this paper addresses the public finance literature on the effects of

taxation on investment. Most of the literature has focused on the effect of taxes on

investment through their impact on the cost of capital (Carroll et al., 2000; Auerbach,

2005). The findings of this paper show a second channel through which taxes affect

investment: the tax-induced financial constraints. Succession taxes should depress

investment at two times, in anticipation of the tax payment and at the time the tax is paid.

In the sample, the steepest drop in investment is observed in the year of succession and

the years after, consistent with tax-induced financial constraints; anticipatory declines in
investment are much smaller.

The rest of the paper is organized as follows: Section 2.2 discusses the tax reform.

Section 2.3 describes the data sources and provides summary statistics. Section 2.4

develops the empirical methodology while section 2.5 presents the results. Section 2.6

concludes.

2.2 Event: Legal Reform

In 2002 policy makers in Greece introduced in Law N.3091 to facilitate the inter-

generational transfer of family firms. Before Law N.3091 took effect in 2003, the tax

rate for a business transfer of a limited liability company was 20%, regardless of whether

the firm was transferred to family members or third parties. After January 1, 2003 the tax

rate dropped to 1.2% for transfers to first degree relatives (sibling, spouse, parent or

offspring) and to 2.4% for transfers to second degree relatives (grandchild, nephew or
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niece). Nevertheless the tax rate remained 20% for business transfers to unrelated third

parties. Details on the tax reform are provided in Chapter 1 .

2.3 Data Sources and Summary Statistics

For the empirical analysis I construct a unique dataset of all business transfers of

limited liability companies in Greece from 1999 to 2005. I obtain the information from

various sources, as explained below.

1. Financial information was provided by ICAP, the leading company for business

information in Greece. Although all limited liability companies in Greece are privately

held, they are required to publish their financial statements either in the official

government newspaper or in financial newspapers. ICAP gathers the financial data from

these sources. Furthermore, ICAP verifies the data by directly contacting the companies

and acquiring additional information on their quarterly reports and cash flows. ICAP has

the most extensive database on both public and private companies in Greece and is the

local provider of the Amadeus database for Greek company data. I obtain information for

the period 1995 to 2007. I include all limited liability firms except from utilities and

financial firms.

2. I collected the succession data by hand from the disclosure statements of

companies in the government newspaper for the years 1999 to 2005. Details on the

succession data collection are included in chapter 1. Overall, in the years 1999 to 2005 I

observe 694 successions.
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3. The data on the other sources of income of the departing entrepreneur are

provided by the Ministry of Economy and Finance.

Table 2.1 provides descriptive statistics on firm characteristics for the three years

prior to succession. On average, firms that experience family succession are smaller when

measured by book value of assets. In the pre-reform period firms with family successions

had an average of 1.08 million Euros in assets the three years prior to transition. The

average book asset value for the firms that were transferred outside the family was 1 .49

million Euros. The same pattern holds in the post-reform period. The difference in firm

size between the two groups is significant at the 1% level for both periods. Firms that

experience family successions are also older than firms that are transferred to unrelated

parties. In the period prior to the reform, companies that have family successions are on

average 3.1 years older at the time of transition than firms with unrelated successions.

The difference is significant at the 1% level. The difference drops to 1.4 years for the

firms that were transferred after the reform, and it is no longer statistically significant.

The age of the departing entrepreneur in the year of succession follows similar patterns in

the two periods. In the pre-reform period departing entrepreneurs that choose family

successions are 1.7 years older than those who choose unrelated successions. However

the difference is not statistically significant. In the post-reform period, departing

entrepreneurs of firms that experience a family succession are also older than departing

entrepreneurs of firms that undergo unrelated succession and their difference of 1 .9 years

is significant at the 10% level.
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Investment is measured as the ratio of capital expenditure (CAPEX) in year t to

start-of-year net property, plant and equipment (PPE). In the pre-reform period, firms

with family successions have lower investment levels prior to succession than firms with

unrelated successions, and the difference is statistically significant at the 10% level. In

the post-reform period, no statistically significant difference in investment is observed.

Table 2.1 shows similar patterns for industry-adjusted investment. The industry-adjusted

investment is calculated by subtracting the average investment of the relevant industry

using the two digit NACE code. For the calculation of the industry-average investment, I

use all companies in the ICAP database that have at least 10 years of existence.

In the pre-reform period, firms that undergo family successions hold 26.3% more

cash in the years prior to transition than firms that are transferred outside the family. In

the post-reform period the difference between the cash holdings of the two groups is

smaller and no longer statistically significant.

Overall, Table 2.1 shows that family successions are likely to occur in relatively

smaller and older firms. The marked differences between firms that experience a family

or unrelated succession indicate that the succession decision might not be random.

2.4 Methodology

The 2002 tax reform in Greece offers a quasi-experimental setting, so I can use the

variation of taxes within a country for my analysis. The tax reform affected the tax rate

only for limited liability firms that undergo family successions, while the tax rate for

limited liability firms undergoing unrelated successions remained unaffected. An
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advantage of analyzing tax changes within a country is that it avoids the pitfalls of

comparing effective tax incidence across countries, which is complicated by differences

in enforcement, exemptions, company valuation techniques, rate structures and other

factors (Gale & Slemrod, 2001). Furthermore, there might be more unobserved

differences among various countries, which cross-country studies fail to adequately

control for (Rodrik, 2005). To measure the effect of the policy change on investment I

employ two different methodologies: 1) A difference-in-difference-in differences (DDD)

methodology, and 2) an instrumental variables (IV) approach, which combines the

exogenous cross-sectional variation for the succession decision provided by the
instrument with the time-series variation of the transfer tax due to the tax reform.

A simple way to evaluate the impact of the tax on the investment of firms

undergoing succession is to estimate the change (difference) in firm investment around

succession in the pre-reform period and examine how the investment changes around

succession under the high transfer tax. This difference estimates the change in investment

around succession, while controlling for firm's time-invariant characteristics. However,

this approach fails to control for aggregate changes in investment due to macroeconomic

trends or succession-specific shocks. A common solution to this problem is to use a

control group; one can compare the changes in investment of firms that undergo family

succession to firms that undergo unrelated succession (difference-in-differences). This

difference-in-differences approach controls for economic trends and succession specific

patterns that might affect both groups. The difference-in-differences estimate in the pre-

reform period does not disentangle whether the change in investment is due to the effect
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of the identity of the new owner (family or unrelated) or the effect of the tax. The third

difference across different tax regimes allows one to disentangle these two effects, since

the tax rate changes for the one type of successions (family successions) and remains

stable for the other (unrelated successions).

The DDD methodology analyzes the change in investment around successions in

response to the tax policy change, and compares firms that undergo family succession

(the treated group) with firms that are transferred to unrelated entrepreneurs (the control

group) both before and after the policy change. To evaluate the effect of the reform, I

estimate the following specification using firm-level data:

yi = a, + ß? · Post_Law¡ + Cx ¦ Family,. + S1 ¦ (Post_Law¡ ¦ Family^ + ?\?? + e? (1)

where y¡ is the difference in investment around succession, defined as the average

investment post succession minus the average investment prior to succession. Post Law

is an indicator variable equal to 1 if the succession occurs after the reform and 0 if it

occurs before. Family is an indicator variable equal to 1 for family successions and 0 for

unrelated successions.

The coefficient of interest, o¡, measures how the investment gap between family

and unrelated successions changes after the tax reform. Under the null that the tax reform

does not affect investments around successions, d]=0. Successions that occurred in 2002

are excluded from the analysis since that was the year that the law was first discussed and

voted. The expected signs of the key coefficients are: c/<0 and ¿>/>0. The coefficient ci
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estimates the difference in investment change around succession for family and unrelated

successions under the high succession tax and is expected to be negative due to the

impact of the high tax on internal financial resources of firms that experience a family

succession. The coefficient d? is expected to be positive since the tax reduction for family

successions should have a positive effect on their investment.

The DDD method is appropriate only if the treatment is random, meaning that is

not a function of observable or unobservable characteristics that also affect the outcome

of interest (investment). In our case, that requires the assumption that the decision to have

a family succession or an unrelated succession should not be caused by factors that also

affect investment. This is a strong assumption. In this setting, the decision to have a

family succession or an unrelated succession is likely not to be independent of firm

characteristics that are related to investment. Furthermore, the observed change in the

relative frequencies of family successions and unrelated successions after the tax reform

provides evidence that the succession decision is an endogenous variable.

I employ instrumental variables (IV) to address this potential problem. Following

Bennedsen et al. (2007) I instrument family succession by the gender of the first-born

child of the departing entrepreneur. A valid instrument in the current context should

satisfy two criteria. First it should have a clear effect on the decision to choose a family

succession. As Table 2.3 shows, that criterion is clearly met; when the first-born child of

the departing entrepreneur is male, family succession is more likely. Furthermore, the

gender of the first-born child of the departing entrepreneur should be associated with

investment only because it affects the decision to choose a family succession (exclusion
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restriction).5 The gender of the first-born child of the entrepreneur is random and is
unlikely to be related to the firm's investment opportunities. This is also supported by

Table 5, which describes the relationship between firm characteristics prior to succession

and the gender of the first-born child of the entrepreneur. Table 2.5 shows that both

before and after the reform, there is no difference prior to transition in size, age, and

investments between the firms that experience a family transition and the firms that are

sold to unrelated parties.

The IV estimator is implemented using the two-stage least squares (2SLS). In the

specification of interest (1), the endogenous family succession variable appears alone and

also in an interaction term. Given that there are two endogenous variables, I instrument

the endogenous dummy variable Family using the dummy variable Male First-Born and

the interaction term (Family-Post_Law) using the interaction term (Male First-

BornPost_Law). The corresponding first stage equations are:

Family¡ - a2+c2- Male First_Bornt + S2 ¦ (Male FiTStBOm1 ¦ Post_Law¡) + ?\?2 + e2?

(2)

Family¡ ¦ Post_Law¡ = a3 + C3 · Male FirstJBor^ + d3 ¦ (Male First_Born¡ ¦ PostJLawJ + X''¡?"3 + e3/

(3)

5 In the case of heterogeneous treatment effects monotonicity is also required.
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where Family is an indicator variable equal to 1 for family successions and 0 for

unrelated successions, Male First-Born is an indicator variable equal to 1 if the first-born

child is male and 0 if female, Male First-Born-PostJLaw is the interaction between the

Post_Law variable and the Male First-Born variable. According to Angrist (2001) linear

2SLS estimates like those employed here have a robust causal interpretation that is not

affected by the potential nonlinearity induced by dichotomous variables. In contrast,

using probit or logit to generate first-stage predicted values with a dummy endogenous

regressor could introduce inconsistency.

To estimate the effect of the tax reduction on changes in investment around

successions, I estimate the specification of interest (1) using IV (2SLS).

The identification exploits two sources of variation. The tax reform provides time-

series variation of the transfer tax, while the instrument provides exogenous cross-

sectional variation for the succession decision. It is the combination of the two sources of

variation that allows me to disentangle the effect of the new owner (family or unrelated)

from the effect of the succession tax, and at the same time to address any concern

regarding the endogeneity of the succession decision. If one of the two variations is

missing the identification would fail. If there was no variation in the succession tax, it

would not be clear whether the drop in investment were due to the tax or due to the

different abilities or objectives of the new owner. On the other hand, the exogenous

cross-sectional variation for the succession decision addresses any concerns that the

succession decision might be affected by factors that also affect the outcome of interest

(investment).
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2.5 Results

2.5.1 Unconditional Evidence

Figure 2.1 shows the time series evolution of average investment around

transitions for family successions and unrelated successions. Panel A refers to

successions that took place before the reform. Time is measured in years relative to the

year of transition. Figure 2.1 shows that when they face high succession taxes, firms that

are transferred within the family experience a sharp decline in investment in the year of

succession, relative to firms that were transferred outside the family. The decline in

investment for firms with family successions is more than 40% of the pre-transition level

and persists for the two years after succession with only a slight recovery. Panel B plots

the average investment around succession for family successions and unrelated

successions that occur after the reform. In contrast to Panel A, Panel B shows that when

succession taxes for within-family transfers were effectively eliminated, the average

investment of both, family and unrelated succession firms, follows similar patterns.

Figure 2.2 plots the time series evolution of cash holdings for the two groups of

firms. Cash holdings are defined as the ratio of cash relative to total assets. Panel A

suggests that under the high succession tax, the tax liability drains the cash reserves of

firms that undergo family successions. There is a sharp decline in cash holdings for

family successions in the year of the transition. Firms slowly replenish their cash reserves

in the years following transition. For unrelated successions the cash holdings move

smoothly around succession. In the post-reform period (Panel B) the cash reserves of

both groups of firms move similarly over time.
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This preliminary evidence indicates that in the presence of high taxes (pre-reform

period), firms that undergo family succession experience a large drop in their post-

succession investment and cash holdings. The next section's difference-in-difference-in-

differences and IV estimates confirm these results.

2.5.2 Difference-in-Difference-in-Differences Results

To analyze the impact of succession taxes on firm investment around successions,

I first examine the change in investment around succession for family and unrelated

transitions, both in the pre-reform and after-reform period. The first row in Table 2.3

presents the difference in the two-year average investment after succession minus the

three year average before succession. Investment is defined as the ratio of capital

expenditures in year t to start-of-year net property, plant and equipment (PPE). Columns I

to IV refer to the transfers that occurred before the tax reform. Column II shows that

under the high tax, investment declines sharply around succession for firms that remain in

the family. Investment drops from 17.6% of PPE the three years before succession to

9.7% of PPE the two years after (7.9 percentage points drop). This represents a drop of

more than 40% relative to the pre-transition investment level and is statistically

significant at the 1% level. For unrelated successions, column III indicates a slight

increase in investments after succession. As a result, the average difference-in-differences

suggest that in the pre-reform period family successions are associated with a 9.2

percentage points lower investment relative to unrelated successions.
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In the post-reform period, the change in investment for unrelated successions is

marginally higher than for family transitions (Column VII) but the difference is not

statistically different from zero at conventional levels. In Column IX, the difference-in-

difference-in-differences estimate (DDD) measures the effect of the tax reduction on the

investment levels of the two groups. The tax reduction resulted in an increase of

investment for family successions that is 8.4 percentage points higher than the increase in

the investment of unrelated successions. This result indicates that the distortion in

investment is removed when the succession tax on family successions is eliminated. The

results are similar in Table 2.3 Panel B when I use alternative time windows for the

calculation of investment. Furthermore Panel C presents industry-adjusted investment;

the difference-in-differences results indicate that the relative patterns of investment

between family successions and unrelated successions in the two periods are not

explained by differential industry trends.

Table 2.3 Panels D-F show the effects of the reform on asset growth, cash

holdings and profitability. Panel D shows that under high succession taxes, firms

undergoing family successions grow less compared to firms with unrelated successions.

After the succession tax for within-family transitions is removed, the asset growth of the

two groups is very similar.

In Table 2.3 Panel E shows the effect of the tax on firms' cash holdings. The cash

ratio is defined as cash plus cash equivalents relative to total assets. Column II shows the

drain in cash resources for firms transferred within the family under high succession

taxes. The cash ratio drops froml8.7% of assets the three years before succession to
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12.3% of assets the two years after. This drop of 6.18 percentage points indicates that

liquidity-constrained entrepreneurs used liquid assets of the company to pay the tax.

Departing entrepreneurs that sell off their business do not face the same constraint, since

they can use part of the sale proceeds to pay the tax. The elimination of the tax for family

successions removes this distortion in the post-reform period.

In Table 2.3, Panel F, I further investigate the effects of the elimination of the

transfer tax for family successions by examining the effects on profitability of relaxing

financing constraints. Profitability is measured by OROA, which has been extensively

used in prior studies on financial performance of family firms (Perez-Gonzalez, 2006;

Bennedsen et.al, 2007). Both before and after the reform, family successions

underperform relative to unrelated successions. The underperformance of family

succession in the period before the reform is 1 .8 percentage points (significant at the 5%

level) and is similar in magnitude to the one found by Perez-Gonzalez (2006). Previous

studies of Perez-Gonzalez (2006) and Bennedsen et.al (2007) attribute this

underperformance to nepotism in family firm succession. The underperformance gap

widens after the reform and goes up by 1.15 percentage points. That change may be

attributed either to greater nepotism or to the drop in the marginal productivity of capital

after the relaxation of the financing constraints on family succession firms (Gilchrist and

Himmelberg, 1995).

Although the preceding DDD analysis indicates that the succession tax has a

direct impact on firms' internal financial resources and investment, the result might be

contaminated by selection bias as discussed above. As noted before, it is unlikely that the
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decision to transfer the company to a descendant is unaffected by firm characteristics

related to investment opportunities. To address this potential problem, in the next section

I analyze the effect of succession taxes on investment using instrumental variables.

2.5.3 Instrumental Variables

2. 5. 3. 1 First stage

Table 4 Panel A, presents the first stage results for the relationship between the

gender of the first-born child of the entrepreneur and the type of succession. The results

are consistent with Table 2.4. Both in the pre-reform and the post-reform period,

entrepreneurs with a male first-born child are more likely to appoint a family successor

relative to entrepreneurs with a female first-born child. The high F statistic suggests that

the instrument is not weak. In unreported tests I also check for a potential weak

instrument problem using the Stock and Yogo (2005) test, which did not indicate

weakness of the instrument.

2.5.3.2 Reducedform

In Table 2.4 Panel B, I explore the reduced-form correlation of the instrument

with the changes in investment. The estimated coefficients of the variable Male_First-

Born show that under the high succession tax, firms in which the first-born child of the

departing entrepreneur is male experience an average decline in investment around

succession that is between 3.09 to 3.12 percentage points higher relative to firms that the

first-born child of the entrepreneur is female. The coefficient of the interaction of the
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Male_First-Born dummy with the Post_Law dummy indicates that after the tax is

reduced for family successions, the investment of firms whose entrepreneurs have a male

first-born child increase by 3.35 percentage points around succession relative to the

investment of firms in which the departing entrepreneur's first-born child is female.

2.5.3.3 IV

Table 2.5 examines the effect of succession taxation on investment around

transition. Columns I and II provide the OLS estimates to allow a direct comparison with

Columns III and IV, which provide the estimated coefficients using instrumental

variables. In all specifications, the dependent variable is the change in industry adjusted

investment around succession, defined as the average investment post succession minus

the average investment prior to succession.6 In all specifications I control for year effects
as well as for the pre-transition industry adjusted investment level. Furthermore, in

Columns II and IV I control for age and for size using the natural logarithm of lagged

assets. Consistent with the previous observations, in the presence of high

succession taxes all the specifications show a sharp drop in investment by firms

experiencing family successions relative to those undergoing unrelated successions and

the difference is statistically significant. Furthermore, all specifications show that the tax-

induced reduction in investment for family successions is removed after the tax is

abolished; the average post-succession investment of firms undergoing family succession

Using the average investment in the years before succession and the average investment in the years
after succession is robust to the Bertrand, Duflo, and Mullainathan (2004) critique for auto-correlation in
standard errors.

7 1 use assets as a common control for firm size. Assets are likely to be correlated with changes in
investments.
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greatly increases relative to unrelated successions after the tax reform. The sum of the

two coefficients (Family and Post Law-Family) is not statistically different from zero,

which further indicates that the reform removed the distortion in investment in family
successions.

The estimated coefficients of the IV are larger than those of the OLS, indicating a

reduction in investment of more than 17 percentage points. The gap between IV and OLS

estimates suggests that in the high-tax period, entrepreneurs that faced severe financial

constraints were more likely to choose unrelated successions. As a result, OLS

underestimates the true effect of the succession tax on firm investment.

2.6 Investigating the financial constraints channel: Entrepreneur's
Other Income Sources

The previous analysis shows that transfer taxes have a large impact on the firms'

internal financial resources and their investment decisions. This section further analyzes

the financial channel through which taxes affected investment. Starting with Fazzari et al.

(1988), who categorized firms as relatively financially constrained or unconstrained

based on their dividend payout ratio, a number of subsequent studies used different

variables to identify constrained firms (see for example Bond and Meghir,1994; Gilchrist

and Himmelberg, 1995).

My unique dataset, and the nature of family firms, for which the business assets

and the personal assets of the entrepreneur are closely connected, allow me to use the

entrepreneur's personal income from sources other than the company to classify firms
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according to their access to low-cost financial sources outside the firm. The income from

other sources ("Other income" henceforth) is defined as the total income of the departing

entrepreneur the year prior to succession minus his income from the company.

For each time period, I divide firms into two groups based on the pre-succession

income of the entrepreneur from sources other than the firm. I designate the top 50%

firms as "High Other Income" firms and the bottom 50% as the "Low Other Income"

group. Although most small and medium-sized firms face financing constraints (Fazzari

et al., 1988), the effect of the tax on investment should be mitigated for firms whose

entrepreneurs can use sources other than external finance to pay their tax liabilities.

Turning to an analysis of investment, Table 2.6 divides firms into "High Other

Income" and "Low Other Income" groups and repeats the DDD analysis of Table 2.3. I

examine the change in investment around family and unrelated successions, both in the

pre-reform and post-reform period, across the two income groups. In the presence of high

taxes, for firms that are undergoing family succession, Table 6 shows that the "Low

Other Income" group has a very sharp decline in investment relative to the "High Other

Income" group. For both family succession groups the drop in investment is statistically

significant at conventional levels. Most importantly, the drop is significantly larger for

the "Low Other Income" group. There is not statistically significant difference between

the "High Other Income" and "Low Other Income" group for unrelated successions

before the reform. In the post-reform period, when the transfer tax is essentially

eliminated for family successions, the difference between the "High Other Income" and

8 Conceivably, income from other sources could be endogenous to the investment opportunities of the
firm, but it should largely reflect other influences.
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"Low Other Income" group is statistically insignificant both for family successions and

for unrelated successions, consistent with the relaxation of the financing constraints due

to the tax reform.

Table 2.7 repeats the above analysis using OLS as well as IV to account for

selection bias in the succession decision. The results are similar to those in Table 6 and

remain statistically significant. The analysis supports the view that the existence of

internal financial constraints drives the investments results. The high transfer tax has a

greater impact on investment in firms in which the departing entrepreneur has low

income from other sources.

2.7 Robustness Checks

2.7.1 Timing

One concern is whether some firms, after the introduction of the law, may have

delayed their transfer and waited until 2003 to take advantage of the lenient succession

tax. In order to address this concern, I repeat the analysis excluding from the sample all

the transitions that occurred in 2003 (as well as excluding 2002 transitions, as in the

results already reported). Table 2.8 shows the estimated coefficients for OLS and IV if

the transitions that occurred in 2003 are excluded from the sample. The results are similar

to those in Table 2.5 and remain statistically significant.

9 The use of the gender of the first-born child as an instrument in this specification assumes that the
propensity to have a family succession, conditional on the gender of the first-born child, does not differ
between high other income and low other income entrepreneurs. This assumption is supported by Table Al .
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A second potential issue related to the timing of succession is whether firms

perceived the tax reform as a permanent or temporary change. If firms perceived the law

as potentially a temporary measure, the reform might provide incentives for firms to

expedite their transfer decisions. In that case we would observe that after the reform

much younger firms and firms with younger departing entrepreneurs transferred to a

family member. Three facts mitigate that concern. First, Table 1.2 in Chapter 1 shows

that the numbers of successions in the years before and after the reform are very similar,

305 and 307, respectively. Second, the sharp increase in the percentage of family

transfers remains stable throughout the years after the reform. This suggests that firms

perceived the law change not as a temporary measure but as a long-term change in the

law. Third, Table 2.1 shows that the age of the firms and the age of departing

entrepreneurs in the year of the succession are very similar in the pre-reform and the

post-reform periods, which also suggests that entrepreneurs did not expedite their

successions due to the reform.

An additional concern is that although the gender of the first-born child is likely

to provide exogenous variation in terms of the identity of the new owner, the timing of

succession is unlikely to be random. To address potential concerns related to the timing

of transitions I gather information on all transfers that occurred upon the death of the

entrepreneur10. 1 observe 153 successions upon the death of the entrepreneur. In Table 2.9

Upon the death of the entrepreneur the firm is transferred to his family. If the family members keep
the firm within the family, this is classified as a family transfer. If the family members transfer the
company to an unrelated party the year of the entrepreneur's death, then this is classified as an unrelated
transfer. In a few cases, the family members transferred the company to an outsider one or two years after
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I examine the robustness of the findings on the sample in which succession and the

departing entrepreneur's death occur in the same year. In this sample, the endogeneity of

the timing of the transition is less of a concern. The size of the sample is smaller

compared to the sample with inter vivos transfers and using the IV in this sample is a

hard test. The results are similar to previous specifications and show that the tax

reduction resulted in an increase ofpost-succession investment for family transitions.

2.7.2 "Arbitraging" the tax liability

Another concern is whether the large increase in family successions in the post-

reform period could be attributed to entrepreneurs' tax dodging: instead of directly

transferring the firm to unrelated parties and paying 20% tax, entrepreneurs might have

preferred to transfer it first to family members and pay only 1.2% or 2.4% tax, and then

have it transferred to unrelated parties within a short period of time. The adjustment in

tax base would greatly diminish the tax liability. This concern applies mostly to short

time horizons after the family transfer.

To address this potential issue, I track the filings in the government newspaper of

all firms in my sample that were transferred to family in the post-reform period for the

first three years after their transfer. Of the 227 firms that were transferred to family

members in the post-reform period, none changed hands in the first two years after the

family transfer and only one changed hands in the third year. This eases any concerns

about "arbitraging" the succession tax in the post-reform period. This observation further

the death of the entrepreneur. These cases are omitted from the analysis. The results are robust to the
inclusion of these cases.
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suggests that the jump in family transfers is due to the willingness of the entrepreneurs to

pass their company to their descendants and that this choice was constrained by the

succession tax in the pre-reform period.

There might be several reasons why the 80 entrepreneurs (26% of transfers post-

reform) transfer to outsiders directly in the post-reform period and do not take advantage

of the tax arbitraging opportunity described above. First, the entrepreneur may not trust

family members to execute a sale to outsiders once they have control of the firm. Second,

infighting among family members might jeopardize such a transaction. Finally, although

"flipping" the firm to outsiders is not illegal, it might raise a flag to the tax authorities

that would put the firm under increased scrutiny.

2.8 Conclusion

This paper uses a tax reform as a natural experiment to study the effect of succession

taxes on entrepreneurs' investment decisions, and financial policies. The paper uses

unique microdata of privately held firms in Greece that combine firm-level financial data

with entrepreneurs' family characteristics and personal income. To measure the effect of

succession taxes on investment the paper employs two different methodologies: 1) A

difference-in-difference-in differences (DDD) methodology, and 2) an instrumental

variables (IV) approach, which combines the exogenous cross-sectional variation for the

succession decision provided by the instrument with the time-series variation of the

transfer tax due to the tax reform.
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I find a strong negative effect of succession taxes on firm investment around

successions. Under high transfer taxes, successions are also associated with slow total

asset growth and depletion of cash reserves, consistent with the draining of internal

financial resources to avoid costly external financing of the tax liability. This is further

supported by the finding that these investment effects are much stronger for firms owned

by entrepreneurs with relatively low income from other sources (i.e., entrepreneurs

without another alternative to costly external finance).

This paper makes three main contributions: First, it shows that succession taxes

are an important influence on the succession decisions of family firms, and on family

firms' growth and investment around transitions. The effects are particularly severe for

firms in which the departing entrepreneur has limited "other sources" of income that he

could use for fulfilling his tax liability. Previous cross-country studies failed to find a

significant effect of the succession tax on investment around succession. I focus on a tax

reform within a country to overcome the limitations of cross-country studies.

Furthermore, the combination of the time series variation of the tax with the cross

sectional variation of the instrument allows me to disentangle the effect of the identity of

the new owner (family or unrelated) from the effect of the succession tax on firm

investment.

Second, the paper highlights internal financial constraints as another important

factor in the decision of the entrepreneur to transfer his company within the family.

Under high succession taxes, many financially constrained entrepreneurs may be
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"forced" to sell off their company even in cases that it would be more efficient to have a

family succession.

Third, this study offers a unique opportunity to analyze the investment behavior

of private firms, which are the most understudied group of firms in the economy.

Although they comprise more than 80% of all firms, there are limited data on US

privately held firms, leading researchers of private firms to rely on international data, like

those analyzed in this study.

Finally, although the paper does not make explicit policy recommendations, it

contributes to the policy debate on succession taxes both in Europe and the US. High

succession taxes may hinder investment and firm growth and this may also affect

employment and firm survival.
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Figure 2.1: Investment (CAPEX/PPEt-1) for Alternate Succession Decisions

Successions are classified into two categories: family, when the transfer of the firm is towards relatives of
the first or second degree, unrelated otherwise. Time is measured in years relative to the year of transition.

PANEL A: Before the Tax Reform (High Tax for Both Family and Unrelated
Successions)
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Figure 2.2: Cash Holdings (Cash/Assets) for Alternate Succession Decisions

Successions are classified into two categories: family, when the transfer of the firm is towards relatives of the first or
second degree, unrelated otherwise. Time is measured in years relative to the year of transition.

PANEL A: Before the Tax Reform (High Tax for Both Family and Unrelated
Successions)
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Table 2.4: Effect of Reform on Investment around Successions: First Stage and
Reduced Form
Panel A reports estimates of the first-stage. Male Fist-Born is a dummy variable equal to 1 if the first-born
child of the departing entrepreneur is male and 0 if it is female. Post_Law is an indicator variable equal to 1
if the succession occurs after the reform and 0 if it occurs before. Definitions of Lnassets and Firm Age are
given in Table 4. Panel B report the estimates of the reduced form equation. The dependent variable is the
difference in industry adjusted investment around succession estimated using the 3-year average before and
2-year average after firm transition. Successions that occurred the year of the reform are omitted. Robust
standard errors are reported in parentheses. *** and ** indicate significance at the 1% and 5% level,
respectively.

Panel A. First Stage Two Endogenous Variables: Family, PostLawFamily

Male First-Born

Post Law

Ln Assets^

Age

Pre-Translion Industry Adjusted
Investment
F-statistic
Number of Observations

Family

Post Law ¦ Male First-Born
JlL

-0.0228

(0.0791)
0.1774

(0.0575)
0.2729

(0.0577)

YES

22.08
542

Post_Law
Family

(II)
0.1525

(0.0537)

-0. 0001

(0.0015)

0.6526

(0.0413)

YES
98.68

542

Family
(I'D

-0.0006

(0.0788)
0.1721

(0.0469)

0.2652
(0.0576)
-0.0499

(0.0160)

0.0061

(0.0185)

YES
19.28

542

Post_Law-
Family

(IV)
0.1585

(0.0472)
-0.0054

(0.0045)

0.6513
(0.0415)

-0.0145

(0.0108)
0.0015

(0.0013)

YES
79.52

542

Panel B. Reduced Form Dependent Variable: Differences in Investment
(CAPEX/ Assetsn) around Successions

Post Law- Male First-Born

Male First-Born

Post_Law

Ln Assets,.3

Age

Pre-Translion Industry Adjusted
Investment

Number of Observations

UL JJiL
0.0335

(0.0147)
-0.0309

(0.0107)
0.0258

(0.0124)

YES

542

0.0337

(0.0147)
-0.0312

(0.0108)
0.0254

(0.0129)
0. 0000

(0.0027)
0. 0001

(0.0004)
YES
542
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Table 2.5: Effect of Tax on Investment around Successions: OLS and Instrumental
Variables-2SLS

Estimated coefficients in Columns I and II are from least squares regressions. Estimated coefficients in
Columns III and IV are from IV-2SLS regressions. The dependent variable is the change in industry
adjusted investment around successions. Changes in investment are computed as the difference between the
average two-year post-succession investment minus the three-year average before succession. The year of
succession is omitted. PostLaw is an indicator variable equal to 1 if the succession occurs after the reform
and O if it occurs before. Family is an indicator variable equal to 1 for family successions and O for
unrelated successions. Investment, industry adjusted investment, age and Ln assets are defined in Table 4.
Successions that occurred the year of the reform are omitted. Robust standard errors are reported in
parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level respectively.

Dependent Variable: Differences inInvestment Around Successions
(two-year average post-succession) - (three-year average pre-succession)

___________OL£ IV-2SLS
(I) (H) ~ (IH) (IV)

Family -0.0723
(0.0112)

Post_Law ¦ Family 0.0817
(0.0149)

Post_Law 0.0085
(0.0092)

Age

Ln AssetSt-3

Pre-Transition Industry YES
Adjusted Investment
Number of Observations 542

-0.0750 *** -0.1748 *** -0.1927 *
(0.0117) (0.0649) (0.0733)
0.0833 *** 0.1923 ** 02100 *

(0.0151) (0.0925) (0.0980)
0.0080 -0.0454 -0.0537

(0.0095) (0.0565) (0.0588)
0.0004 0.0010 *

(0.0004) (0.0006)
-0.0026 -0.0069
(0.0027) (0.0044)

YES YES YES

542 542 542
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Chapter 3. Underwriting Costs of Seasoned Equity Offerings: Cross-
Sectional Determinants and Technological Change, 1980-2008

3.1 Introduction

Seasoned equity offerings (SEOs) are an important source of funding for public

companies. The physical cost ofplacing seasoned equity offerings into the market is large

and contributes significantly to the cost of equity capital. Furthermore, the cross-sectional

variation of the physical costs of placing seasoned equity offerings into the market are

significant, and can contribute substantially to cross-sectional variation among firms in

their cost of raising capital.

The total cost to a firm of accessing external equity finance through an SEO is

calculated as the rate of return demanded by investors who purchase the stock (the total

amount of stock sold multiplied by the sum of the risk-free rate plus the firm's beta

multiplied by the equity risk premium) divided by the proceeds received by the firm from

the equity offering (the amount of stock sold less the total expenses from accessing the

market, including underwriting fees and other expenses). For example, assume that two

firms, A and B have respective stock market betas of 1 and 1 .2. Assume that A pays 15%

in physical costs (underwriting fees and expenses) to place its shares, while B pays 3%

(which we will show are realistic possible values). Assume that the risk-free rate is 5%

and the equity risk premium is 6%. The cost of equity capital for A is (ll%/0.85) =

12.94%. The cost of equity capital for B is (12.2%/0.97) = 12.58%. In this example, A

has a higher equity cost of capital than B despite A's lower beta.
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As previous studies have shown, the physical costs of placing equity can exceed

15% for small, growing firms with highly uncertain prospects (proxied, for example, by

high research and development expenditures). Such firms tend to exhibit high estimated

marginal products of capital (Calomiris and Himmelberg 2000, Gilchrist and

Himmelberg 1999), which reflect their high costs of external equity finance.

In addition to the physical costs of accessing the equity market, to the extent the

announcement of a firm's SEO produces a price decline in the market (e.g., as the result

of an adverse-selection problem, as modeled in Myers and Majluf 1984), a lower market

price contributes further to the cost of the offering. For example, a 3% decline in the price

of equity in response to the announcement of an SEO would raise A's cost of equity

capital to (ll%/(0.97 ? 0.85)) = 13.34%. It is not correct to argue, however, that all

firms', or even the average firm's, cost of capital rises because of price reactions to

equity offering announcements. Some issuing firms are overvalued "lemons," and issue

equity at low cost. The 13.34% cost of capital derived here assumes that the share price

fall is temporary and the result of adverse-selection concerns that will subsequently be

revealed to the market as unwarranted (after the equity offering).

Despite the importance of underwriting costs and price reactions to equity

offerings in determining firms' costs of equity finance, in comparison to the literature

relating to the pricing of equity risk, there is a relatively small empirical literature

measuring the determinants of those costs. Furthermore, that literature is diverse and has

not been integrated into a comprehensive analysis of the determinants of underwriting

costs.
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Some studies explore differences in market structure across countries or across

time that affect underwriting costs (Mendelson 1967, Calomiris 1995, Calomiris and Raff

1995, Calomiris 2002). Others focus on cross-sectional differences in firms' underlying

characteristics (reflecting, in particular, opacity differences that presumably affect

marketing costs of the offering) in determining underwriting costs (e.g., Hansen and

Torregrossa 1992, Calomiris and Himmelberg 2000, Altinkilic and Hansen 2003). Others

examine effects of the structure of the underwriting transaction on underwriting costs,

including whether warrants are attached, whether it is a public offering, and whether it is

"fully marketed" (e.g., Mendelson 1967, Hansen and Pinkerton 1982, Bhagat, Marr, and

Thompson 1985, Ritter 1987, Hansen 1989, Denis 1991, Sherman 1992, Bortolotti,

Megginson, and Smart, 2008, Gao and Ritter 2010). Other studies consider the corporate

financing context in which the equity underwriting occurs, including the extent to which

institutional investors participate as buyers, whether other equity offerings had occurred

in preceding years, and whether the equity underwriter was also a lender to the firm (e.g.,

Hansen and Torregrossa 1992, Calomiris and Pornrojnangkool 2009). Still other studies

have argued that the nature of the underwriter is an important contributor to underwriting

cost (e.g., Carter and Manaster 1990, Calomiris and Pornrojnangkool 2009).

In addition to the diversity of questions addressed and regressors employed,

studies have varied according to their definitions of costs (total costs inclusive of all fees

and expenses vs. only the fee or gross spread paid to underwriters and dealers), which

transactions they study (all equity underwritings, or only SEOs, "pure" SEOs vs. those

that are connected to other securities), which dataseis are employed (some studies collect
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raw data either from SEC filings or proprietary sources, while others use SDC, and others

use Dealogic), and their methods of analysis (e.g., some studies have only estimated

average costs, while others - Altinkilic and Hansen 2003 - have estimated the shape of

the cost function by modeling fixed costs and the shape of the marginal cost function

when considering the determinants ofunderwriting costs).

To our knowledge, there is no paper that has integrated the discussion of all the

contributors to variation in underwriting costs within a comprehensive empirical study.

Furthermore, no study has analyzed the simultaneous determination of underwriting cost

and price reactions to announcements of offerings. The two costs should be interrelated,

since greater marketing efforts presumably would raise the physical costs of the offering,

but could reduce the adverse-selection costs of a price reduction in the market.

This paper addresses the first of these two gaps in the literature (in subsequent

work, we are also addressing the second issue). For purposes of comparability over time

and across issues, we focus only on pure SEO underwritings.11 We examined data from

11 We exclude IPOs because their underpricing costs are large and likely to vary inversely with direct

costs. While the costs of SEOs also include price reactions, as discussed above, the two phenomena are not

comparable or of similar magnitude (see Tinic 1988 for evidence of cross-sectional differences in

underpricing related to marketing costs, and see Benveniste and Spindt 1989 for a discussion of the

economics of IPO underpricing). Thus, for purposes of comparability, we decided to exclude IPOs. We also

exclude offerings that combine other securities with SEOs, again, for purposes of ensuring comparability.

An alternative approach would be to include these other transactions in a unified framework and model the

effects of differences in these contracts. While this may be a fruitful approach, the variety of such

transactions and their relatively small sample size make that approach very challenging at present.
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three sources (raw data from SEC filings, data from SDC, and data from Dealogic). We

encountered some inconsistencies in data, which led us to rely primarily on SEC filings

and secondarily on Dealogic measures (to measure aspects of transactions not described

in SEC filings). We found SDC data often to be unreliable for purposes of measuring

underwriting costs.

While the list of influences we consider does not include every variable described

in earlier studies (due to data limitations), we are able to integrate the main determinants

analyzed previously into a single model of underwriting costs, which captures aspects of

(1) firm attributes, (2) offering attributes, (3) underwriter attributes, (4) corporate

financing context, and (4) technological progress over time in underwriting. Furthermore,

we consider differences in modeling the cross-sectional variation of the various

components of costs (pure expenses, fees to underwriters, and fees to dealers). Finally,

we consider the shape of the cost function - the size of fixed costs and the question of

whether marginal costs rise with the amount issued.

Section 3.2 reviews the literature. Section 3.3 reviews data sources. Section 3.4

presents our findings. Section 3.5 concludes.

3.2 Literature Review

Some of the early theoretical and empirical work on equity underwriting costs

modeled those costs as a function of the volatility of equity prices, and conceived of

spreads as compensation for the risk underwriters bore by stabilizing prices in the post-

offering market. But as the literature has evolved (see the discussions in Hansen 1986,
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Booth and Smith 1986, Beatty and Ritter 1986, Ritter 1987, Eckbo and Masulis 1994,

Calomiris and Raff 1995, and Calomiris and Himmelberg 2000, Ritter 2003, Eckbo,

Masulis, and Norli 2007), the theoretical influence of information economics has

prompted greater attention to the role of underwriters in the mitigation of adverse-

selection costs associated with asymmetric information. It has become increasingly

recognized that, particularly in the case of SEOs, underwriters bear little price risk, and

that the cost of underwriting largely reflects the costs associated with marketing equity in

a way that satisfies investors' concerns about the prospects of the issuer.

Those costs include physical aspects of due diligence, legal and financial analysis,

printing and transmitting material, and placing the underwriter's reputation and resources

at risk through the representations made during the underwriting, especially given the

legal liability of the underwriter for ensuring accuracy. Other physical costs include

selling the offering to investors via the underwriter's "road show" or other

communications to investors via the dealer network. These expenditures are intended to

provide information to the market that reassures investors that the SEO is motivated by

the legitimate desire to invest profitably, rather than by the desire to sell overpriced

shares to imperfectly informed investors. When a firm seeks to issue new shares, the

market tends to react negatively to that news (see Myers and Majluf 1984, Rock 1986,

James and Wier 1990). The point of expending underwriting costs in advance of selling

the SEO into the market is to mitigate the adverse reaction of the market to the news of

the offering and thereby improve the pricing that the offering receives.
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The literature has identified characteristics of the issuer, the offering, the

underwriter, or the corporate financing context of the offering that are correlated with

underwriting costs, and that plausibly can be interpreted as reflecting aspects of the firm

or the transaction that either increase or decrease the confidence that an investor has in

the value of the equity being sold.

Mendelson (1967) showed that indicators of relatively "seasoned" firms

(especially size) were useful in predicting the cross-section of underwriting costs, that

attributes of offerings (i.e., the presence of warrants) were important, and that attributes

of underwriters played a secondary role. Smaller firms paid higher underwriting costs,

ceteris paribus, offerings with warrants cost more, and larger underwriters charged less,

ceteris paribus, a finding that Mendelson attributed in part to the fact that larger

underwriters tended to attract relatively seasoned firms.

Various authors (including Hansen and Pinkerton 1982, Booth and Smith 1986,

Denis 1991, Hansen and Torregrossa 1992) found that greater volatility of a firm's equity

is associated with a higher underwriting cost. Hansen and Torregrossa (1992) found that a

number of variables associated with differences in information cost, even after

controlling for stock price risk, mattered for underwriting costs. Those variables include

firm size (larger size was associated with lower cost), and the involvement of institutional

investors as buyers (more involvement was associated with reduced cost). Chemmanur,

He, and Hu (2009) present additional evidence on the role that institutional investor

participation plays in reducing the cost of accessing the market. Calomiris and

Himmelberg (2000) show that underwriting costs are positively related to: smaller sales,
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higher estimated marginal product of capital, higher intensity of research and

development spending, and other corporate characteristics that they argue are associated

with greater opacity of the firm. Halouva (1996) found that the characteristics identified

as measures of opacity by Calomiris and Himmelberg (2000) tend to decline over time

following a firm's IPO.

Altinkilic and Hansen (2003) find that the extent of SEO issuance activity matters

for gross spreads. They show that the three-month average of past SEO offerings for

industrial firms enters positively in the gross spread regression.

Mendelson (1967) argued that changes in the structure of the market has occurred

from 1949 to 1961 (most obviously, the development of institutional investors as block

buyers), which had reduced marketing costs, and that this was reflected in the reduced

cost of underwriting (holding constant firms' attributes) and the increased propensity of

smaller firms to undertake equity offerings (see also Friend, Blume and Crockett 1970,

and Securities and Exchange Commission 1971). Calomiris (1995) and Calomiris and

Raff (1995) further documented these trends found that there had been significant

improvements in the costs of underwriting between 1950 and 1971, and that these

improvements were especially pronounced in the underwriting costs faced by small

manufacturing firms. Calomiris and Raff (1995) found that, on average, gross spreads as

a percentage of offerings declined from 9.2% in 1950 to 7.7% in 1971, buy that the

participation of smaller firms increased substantially over time, and their costs of offering

declined more dramatically. Calomiris (2002) examined changes in underwriting costs

during the 1980s and 1990s and showed that the patterns identified by Mendelson (1967)
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and Calomiris and Raff (1995) for earlier periods are also present in recent decades.

Underwriting costs have continued to decline over time, but that decline is not uniform

across issuers; smaller firms have enjoyed greater reductions in underwriting costs than

larger firms.

Calomiris and Raff (1995) also found that their period similar findings to

Mendelson (1967), Smith (1977), Hansen (1989), and others for other periods regarding

rights offerings. Rights offerings, ceteris paribus, were less expensive than public

offerings. They also found that rights offerings had declined dramatically as a percentage

of offerings from 1950 to 1971 (from 21% of the sample in 1950 to 5% in 1971), further

corroborating the role of structural changes in the market in reducing the costs of public

offerings and encouraging public offerings.

Aspects of the approach chosen to marketing the SEO (other than the distinction

between rights offerings and public offerings) have also been shown to contribute to large

cross-sectional differences in underwriting costs. Hansen and Pinkerton (1982) Ritter

(1987), and Hansen (1989) point out that issuers can choose either to avoid the use of

underwriters (and place directly into the market) or engage an underwriter in a "best

efforts" underwriting (in which no firm commitment to a price is provided). Although

doing so is cheaper, these arrangements are generally not favored because they are less

successful in attracting buyers at favorable prices. Bhagat, Marr, and Thompson (1985)

and Denis (1991) show that shelf registrations under Rule 415 are also cheaper, but that

firms that need "underwriter certification" to access the market will still tend to use fully
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marketed offerings, despite the higher underwriting cost and slower access to the market

(see also Bethel and Krigman 2008).

Shelf offerings have the advantage of allowing a company to retain the option to

time the market by deciding quickly to issue shares off of the shelf, but the cost is that the

shares cannot be fully marketed (with a road show) when the offering is accelerated. Gao

and Ritter (2010) offer one approach for explaining the use of accelerated offerings,

showing that the choice of offer type and marketing intensity is a way to change the

elasticity of demand for the offer. Accelerated offers have become more common since

2000. According to Bortolotti, Megginson, and Smart (2008), in 2004 more than half of

SEOs were accelerated deals.

Calomiris and Raff (1995) examined the proportion of gross spreads that were

paid to dealers, and found that this proportion fell somewhat for smaller offerings (from

61% of the spread in 1950 to 53% in 1971), but remained constant at roughly 58% for

larger offerings. Hansen (1986) reports that, on average, the dealers concession in his

sample from a subsequent period was 55% of the gross spread. This is similar to the

proportion we report below (54%) for our later sample. Thus there is a remarkable

constancy of this proportion over a long period of time. Since dealers bear little price

risk, these data on dealers' concessions suggest that reductions in spreads primarily

reflected reductions in marketing costs of equity offerings. More generally, these data

confirm the central importance of marketing costs (rather than the cost of bearing the risk

ofprice change) in determining the gross spread.
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The choice of underwriter and the overall corporate financing context in which

the SEO occurs has also been shown to affect underwriting cost. Drucker and Puri (2005)

find that universal banking relationships that mix lending and equity underwriting tend to

be associated with lower equity underwriting charges. Calomiris and Pornrojnangkool

(2009) dispute that finding, and show that when one controls for differences in firms'

riskiness, and other characteristics of equity offerings, that result is reversed. Consistent

with Rajan (1992) stronger banking relationships permit banks to extract quasi rents from

clients, which take the form of higher underwriting fees charged by relationship

bankers.12

Calomiris and Pornrojnangkool' s (2009) study of gross spreads for all equity

offerings (SEOs and IPOs) identifies additional characteristics of firms, underwriters,

transactions, and the corporate financing context in which the offering occurs that are

associated with significant cross-sectional differences in underwriting fees. Many of

those variable confirm preexisting findings, and some are new (indicated by an *). Those

variables, and their effects on costs (denoted by + or -) include: firm size (-), offering size

(-), price volatility (+), whether the prior period is one in which many equity offerings are

occurring (-)*, whether an equity offering has occurred in the period prior to the instant

one (-)*, whether the underwriter is a stand-alone investment bank rather than a universal

bank (+)*, whether the offering is jointly underwritten (+)*, whether the stated purpose of

12 Calomiris and Pornrojnangkool (2009) find some evidence of offsetting benefits associated with

closer relationships, consistent with economic theory, which they argue can help explain why firms would

enter into closer relationships despite the quasi rent extraction that this entails.
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the offering is to finance the acquisition of assets (+)*, whether the offering is a shelf

registration (-).

In summary, the literature has identified a wide range of observable variables -

firm characteristics, issue characteristics, bank characteristics, market conditions, and

characteristics of the context in which the offering occurs - which are associated with

cross-sectional differences in underwriting costs. Those observed patterns are broadly

consistent with a view of underwriting costs that sees those costs as resulting from the

costs of resolving information problems for investors in order to improve the price

received for the offering.

3.2.1 Fixed cost

From an early date, the literature on underwriting costs has noted that smaller

offerings tend to have higher costs (expressed as a percentage of the offering amount).

That pattern has been visible in U.S. underwriting cost data going back to the beginning

of the 20th century (Calomiris and Raff 1995), and has been a subject that has occupied
the literature since Mendelson (1967). There are three potential sources of connection

between the amount of the issue and its average underwriting cost: (1) a fixed cost per

issue (which implies a higher average cost for smaller issues), (2) a higher marginal cost

for smaller issuers, who incidentally tend to issue smaller amounts of stock (i.e., an

upward shift in the marginal cost curve for smaller issuers), and (3) variation in the shape

of the marginal cost curve depending on the amount issued relative to the amount of
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stock outstanding (which could complicate the relationship between offering size and

average cost implied by the first two influences).

The fixed cost problem is challenging because, absent a functional form for the

cost function, it can be very difficult to disentangle the contributions of each of these

three effects to the observed association between issuance size and underwriting cost as a

proportion of issuance size (hereinafter "percentage underwriting cost"). To understand

the problem, consider Figure 3.1. The hypothetical data points in Figure 3.1 could reflect

constant marginal cost functions (the solid, flat lines) that vary across firms because of

differences in firms' opacity. Or, the hypothetical data points could reflect a common

marginal constant marginal cost and a common fixed cost component (the dotted line).

Finally, in the presence of both a common fixed cost and shifting marginal cost, if

adverse-selection problems become more acute as the proportion of the offering relative

to outstanding stock rises (e.g., because management's incentives to issue large amounts

to share losses with imperfectly informed investors may be particularly pronounced as

that ratio rises), then the cost functions may be U-shaped (the solid U-shaped lines).

Assuming that one can observe marginal cost shifters (characteristics of offerings

that make them require greater sales effort), assuming that fixed costs are not firm-

specific, and assuming that the U-shape is a function of the ratio of issue amount relative

to outstanding stock, one can deal with the identification problem of separating fixed and

variable costs. Of course, there are many other possibilities, including firm-specific fixed

costs, and more complicated marginal cost functions in which characteristics that produce
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shifts in cost also affect the shape of the cost curve. Those complications, if taken into

account, would make it difficult to separate fixed and variable costs.

Under the simplifying assumptions of common fixed cost, common curve shape,

and characteristics of firms and offerings that shift curves independently of their shape,

however, it is possible to construct a model that can identify fixed and marginal costs

empirically. This approach is undertaken by Altinkilic and Hansen (2003). In addition to

estimating a more reduced-form approach (which simply includes ln(proceeds) alongside

other explanatory variables in various regressions), Altinkilic and Hansen (2003) report

structural estimation results which are based on the identifying assumptions described

above. This structural estimation, more generally, takes the following form. For firm i's

issuance:

(UC/Proceeds)i = IfJ(MC shifters)ij + a(l/Proceeds)¡ + b(Proceeds/MVE)¡ + e¡ ,

where UC is total underwriting cost (inclusive of all fees and expenses), MC shifters are

firm or offering characteristics that shift marginal cost, MVE is the market value of

equity, and e is the regression residual.

An alternative approach to identifying fixed cost, suggested by Calomiris and

Himmelberg (2000), is to and impose identifying restrictions on the fixity of costs for

some elements of underwriting cost, without imposing the assumptions of a common

fixed cost for all firms or a common U-shaped marginal cost. The broad components of

underwriting cost are (1) the non-fee expenses, (2) fees to the underwriting syndicate for
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organizing and underwriting the offering, and (3) the sales commission, or "dealers

concession," fees. Calomiris and Himmelberg (2000) argue that fixed costs should be

virtually zero for dealers' concessions.

Rather than attempting to make specific assumptions about the relative presence

or absence of fixed cost across these three categories, we will follow the Altinkilic and

Hansen (2003) reduced-form and structural approaches to estimation of underwriting

costs. But we will also investigate the qualitative assumptions of the alternative approach

by reporting results for the reduced-form and structural versions of estimations separately

for three measures of underwriting cost: (1) a broad measure of all fees and expenses as a

proportion of proceeds, (2) gross spread (total underwriting fees, including the dealers'

concession) as a proportion of proceeds, and (3) only the dealers' concession as a

proportion ofproceeds. This allows us to investigate whether fixed costs (as identified by

Altinkilic and Hansen's two approaches) are relatively large for some components of

underwriting cost than for others. We will find that, indeed, this is the case: fixed costs

are a smaller percentage of dealers' concessions than of syndicate fees, and a smaller

percentage of syndicate fees than of non-fee expenses.

3.3 Data

In this section, we describe out dataset. We first describe the types of SEOs. We

then describe how we assembled our data base, and define the regressors used in our

study.
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3.3.1 Types of SEOs

Seasoned equity offerings can be classified into three types by their offer

methods: fully marketed offers, accelerated offers, and rights offerings. Rights offers are

virtually nonexistent in the U.S (Gao and Ritter, 2010). Accelerated offers are defined to

include bought deals and accelerated bookbuilt offers. Accelerated seasoned equity

offerings (SEOs) have become more common during the last decade (Bortolotti,

Megginson, and Smart, 2008). The most important differences between fully marketed

SEOs and accelerated SEOs is the amount of marketing effort expended and the speed

with which the offering is brought to market.

In a fully marketed SEO, the issuer chooses one or more investment banks to

market the offer and set the price. The book-runner's role includes forming the syndicate

and being in charge of the entire process. The process of a fully marketed SEO is similar

to bookbuilt initial public offerings (IPOs). The lead underwriter "certifies" the quality of

the issuing company, gathers information about investors' demand and builds an order

book, which is used to help determine the offer price. The marketing function of the

investment bank usually includes a road show in order to develop an interest for the offer.

During the road show the issuer's management and the investment bankers meet with

institutional investors, analysts, and securities sales personnel. In a fully marketed SEO it

usually takes 2-3 weeks between the announcement date and the date the trading begins

for the new shares.

In a bought deal, the issuer announces the amount of stock it wishes to sell and

investment banks bid for these shares, usually by submitting bids shortly after the
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market's close. The bank that offers the highest net price wins the deal and then re-sells

the shares on the open market or to its investors, usually within 24 hours (Gao and Ritter,

2010).

In accelerated bookbuilt offers, banks submit proposals where they specify the

gross spread but not necessarily an offer price, for the right to underwrite the sale of the

shares (so they do not initially purchase the whole issued from the issuer). The winning

bank then usually forms a small underwriting syndicate and begins marketing the shares

to investors. The offer price is then negotiated between the issuer and the bank. The

bookbuilding procedure does not include a road show and the underwriting process is

typically completed within 48 hours. In accelerated SEOs (both bought deals and

accelerated bookbuilt offers) the shares are usually allocated exclusively to institutional

investors.

3.3.2 Sample Selection

We start with all U.S. common stock seasoned equity offerings in the SDC

database between January 1st, 1980 and December 31st, 2008. We exclude utilities (SIC

codes 4900-4949) and financial firms (SIC codes 6000-6999). Excluded are also rights

offerings, pure secondary offerings13, American Depository Receipts (ADRs), best efforts
and non-Securities and Exchange Commission (SEC)-registered offers, closed-end funds

In pure secondary SEOs the shares are being sold by existing shareholders rather than by the issuing

firm, similarly to block trades in the open market.
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and Real Estate Investment Trusts (REITs). We also exclude any SEOs that combine

SEOs with other securities offerings (e.g., warrants). This yields a sample of 4001 SEOs.

Furthermore, to be included in our sample, the issuer needs to be listed on CRSP and

display pricing data for at least 180 days before the offering. Data about the issuer also

must be available from COMPUSTAT for the year before the offering. Under these

restrictions, the final sample includes 3028 SEOs.

To identify the offering method (accelerated vs. fully marketed), we use

Dealogic's classifications. According to Gao and Ritter (2010), Dealogic's data are more

accurate than those reported in Thomson Financial Securities Data Company's (SDC)

new issues database classifications. Based on our own analysis of the accuracy of SDC

underwriting cost data, we concur with that assessment. Dealogic, however, only covers

SEOs after 1991. Thus, for regressions reported here that include data prior to 1991, we

exclude the offering method from our analysis.

Data on bank-firm relationships - specifically the data field identifying a

relationship in which the underwriter is also a lead lender (not just a loan participant) for

the issuing firm - were supplied by Calomiris and Pornrojnangkool (2009). These data

are only available for the period 1992-2002. Including these variables in our analysis,

therefore, as in the case of our use of the Dealogic data on offering method, substantially

reduces the sample period. Thus, once again, we only include this variable in some of the

regressions reported in Section 3.4.

Because we discovered numerous errors in the SDC database, because Dealogic's

data only begin in 1991, and because we wanted to ensure accuracy and consistency in
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our data collection for a long period of time, we hand-collected data on underwriting

costs and proceeds from SEC filings using the EDGAR database for the entire period
1980-2008.

To adjust for the effect of inflation when making comparisons of nominal

quantities of proceeds, sales, or other variables over time, we deflate nominal quantities

using the producer price index. AU nominal amounts are expressed in units of 1990

dollars.

3.3.3 Descriptive statistics

Table 1 provides a list of all the variables we analyze and definitions and

descriptive statistics about them. The rationale for including each of these variables,

which were identified in previous studies, is described in Section 3.2.

Table 3.2 describes the number of SEOs per year in the sample. SEOs are less

frequent in 1985-1989 but activity picks up in 1990-2000. Table 3 analyzes the SEOs by

total amount of dollars raised and summarizes their underwriting costs. Larger issues

have lower gross spreads than smaller issues. Seasoned equity offerings with proceeds of

between $10 and $20 million display a 7.67% mean total cost percentage (including non-

fee expenses and all fees) and 6.68% mean gross spread (including only fees), while

SEOs with $50 to $80 million in proceeds averaged a 5.66% total cost and a 5.32% gross

spread. The dealer's concession costs (a subset of the gross spread) follows a similar

pattern.
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Table 3.4 reports the number of offers with each offering method by year as well

as their mean total costs. The number of bought deals and accelerated bookbuilt offers

has increased substantially since 2000. In 2007, there were 13 bought deals and 25

accelerated bookbuilt offers. Thus, accelerated offers comprise 30% of all offers in 2007,

but before 2000 accelerated deals were very rare. The size of offerings increased after the

late 1990s. Average proceeds are $52.2 million in 1991 and $1 10.93 million in 2007.

Table 3.4 Column XIV shows that the total costs have decreased over the years.

The mean total cost for all SEOs was 8.14% in 1991 but dropped to 5.02% in 2008. Table

4 allows us to observe whether the decline in underwriting costs is across all offering

methods or is due to the higher frequency of accelerated offers. The various methods

have different marketing costs and speed to market and this would create a variation in

underwriting costs. Accelerated deals have lower marketing costs and therefore lower

underwriter fees and expenses. Table 3.4 analyzes the total costs by offering method. We

observe that the total costs for the fully marketed deals have decreased from 7.74% in

1991 to 6.23% in 2008. The average total costs for accelerated bookbuilt and bought

deals do not decline over the years. Table 3.4 suggests that the large decrease in the total

costs from SEOs partially reflects the higher frequency of accelerated offers.

Table 3.5 divides the sample, for the 1980s, 1990s, and 2000s, into quartiles

according to the magnitude of total underwriting costs relative to proceeds. The table

reports average underwriting costs relative to proceeds for each quartile in each sub-

period, as well as the average size of proceeds and the average sales of issuers. Table 3.5

shows that the costs of underwriting, and the gap between low- and high-quartiles of
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underwriting cost, have changed over time. The 1990s saw a large increase in average

underwriting cost for relatively high-cost issuers, relative both to the 1980s and the

2000s. This bulge in underwriting cost reflected the high rates of participation of smaller

firms raising smaller amounts in the market. Table 3.5 reinforces the importance of

analyzing changes over time in the costs of underwriting within a regression framework.

Large changes over time in the degree of participation of small firms can distort

impressions about the trend in costs over time. As we will show below, controlling for

the composition of the pool of firms participating in the market, there has been a steady

reduction in the costs of underwriting, and that cost savings has been particularly

pronounced for smaller firms. If one did not control for changes in the composition of

firms, one would arrive at a false impression of a U-shaped pattern in the costs of

underwriting over time.

3.4 Regression Results

3.4.1 Non-Structural Estimation

We begin with a non-structural model of underwriting costs. We consider three

alternative definitions of the dependent variable: total underwriting costs as a percentage

of proceeds (UC), the total fees, or "gross spread" paid to underwriters and dealers, as a

percentage of the proceeds of the offering (GS), which includes all payments to syndicate

managers, participants and dealers for placing the offering, and the dealers' concession as

a percentage ofproceeds (DC). DC is a subset of GS, which is a subset of UC.
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Non-structural models of UC, GS, and DC in Tables 3.6-3.8 begin with a simple

model that assumes that underwriting costs are a constant percentage of proceeds (and

therefore vary with In proceeds), which is the same for all firms. That model (equation 1)

is rejected by the data for each dependent variable, as equations (2)-(5) show. The

equation (2) specifications include the most basic list of firm-specific average cost

determinants - logs of proceeds, sales, sales squared, the market value of equity (MVE),

as well as recent stock return volatility, and the log ratio of sales to plant property and

equipment (a proxy for the marginal cost of fixed capital, which according to Gilchrist

and Himmelberg 1999 is a useful measure of the shadow cost of external finance for the

firm). Small, risky firms with high shadow costs of external finance should have greater

opacity and therefore require greater marketing costs in underwriting, and they do. The

market value of equity is included in addition to sales to capture the potential effect of

increasing costs of underwriting when proceeds are high relative to the market value of

equity.

Tables 3.6-3.8 next consider how costs have changed over time in equations (3)

and (4). Equation (3) contains a time trend and an interaction between time and the log of

sales. Equation (4) adds industry indicator variables. UC, GS and DC show a declining

cost trend, but this is largely confined to smaller firms, as indicated by the interactive

effect of time and sales (we will return to discuss this interaction in more detail below).

This size-biased technological progress corroborates the findings of Mendelson (1967),

Calomiris and Raff (1995), and Calomiris (2002) for earlier periods. The main

beneficiaries of improvements in SEO underwriting efficiency over time have been
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smaller firms. UC and DC do not show as large a decline in costs over time as GS,

indicating that cost declines have been more pronounced in fees paid to underwriters.

Finally, Tables 3.6-3.8 consider additional variables relating to the firm's finances

and the underwriting structure, which have been identified as potentially important in

other studies, specifically leverage, the Carter-Manaster (CM) indicator of high quality of

the lead underwriter (which in our study takes a value of 1 if the CM indicator takes the

value of 9 or greater, and zero otherwise), and an indicator variable that takes a value of 1

if the underwriting is led by more than one bank, and zero otherwise. The CM indicator is

positive (1 1 basis points) only for the DC specification in Table 8, and statistically is not

significant in the UC and GS regressions. A positive effect of the CM index only in the

DC regression, which is confirmed in subsequent similar non-structural regressions

reported below, indicates a greater willingness for bulge-bracket investment bankers to

pay higher sales commissions. The MULTIBANK variable was identified as significant

by Calomiris and Pornrojnangkool (2009), and is positive and significant in Tables 3.6-

3.8. MULTIBANK may reflect unobservable opacity in the issuing firm that necessitates

more than one bank's involvement, and/or may reflect costs of coordination when more

than one bank is charged with leading an underwriting. Leverage enters positively and

sometimes significantly, indicating that higher leverage, even after controlling for

volatility, indicates higher marketing costs.

Altinkilic and Hansen (2003) find market activity positive and significant for GS

in 1990-1997. In our sample, their measure (the prior three months of SEO proceeds) is

not significant for GS or DC, although it is positive and somewhat significant for UC.
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3.4.2 Structural Estimation

The structural estimation of the underwriting cost function follows the approach

of Altinkilic and Hansen (2003). Our approach, like theirs, includes the reciprocal of

proceeds and the ratio of proceeds to MVE. These regressors impose identifying
restrictions on the cost function to derive estimates of fixed cost and to measure the

upward slope of marginal cost as proceeds rise relative to MVE. Altinkilic and Hansen

(2003) include volatility as a firm-specific cost shifter. We add additional firm-specific

variables, consistent with our findings in Tables 3.6-3.8.

In reporting structural estimates for UC, GS, and DC, in Tables 3.9-3.11 we

explore the extent to which fixed costs are present in the different components of

underwriting cost. Consistent with Calomiris and Himmelberg's (2000) conjecture, fixed

costs are concentrated in non-fee expenses. Using the Altinkilic and Hansen (2003)

identification assumptions, GS or DC account for between one-third and one-half of total

fixed costs. Non-fee expenses average 0.8% of proceeds, while GS averages 6.2% of

proceeds. Thus, even though non-fee expenses are a small fraction of UC, most of fixed

costs are contained within that category.

Our implied estimates of fixed costs for GS in Table 3.10 are much less than those

of Altinkilic and Hansen (2003). Their estimates (scaled to match our variable

definitions) imply coefficients on the reciprocal of proceeds ranging from 0.22 to 0.26.

Our estimates range between 0.05 and 0.10. Adding firm-specific cost shifters to our

specifications reduces the implied estimates of fixed costs. While Altinkilic and Hansen
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(2003) estimate 1990-dollar fixed costs of roughly $222,000, our estimates imply fixed

costs of less than $100,000 (1990 dollars).

Our estimates of the slope of the marginal cost with respect to the ratio of

proceeds to MVE in Table 3.10 are also smaller than that of Altinkilic and Hansen

(2003). They estimate coefficients that range between 2.2 and 2.6; our estimates range

between 1.1 and 1.8, and the lower end ofthat range resulted when we added additional

explanatory variables to the model. We conclude that improving the specification to

include more marginal cost shifters results in a smaller elasticity of cost with respect to

higher amounts of proceeds.

In results not reported here, we investigated whether our smaller coefficients for

fixed cost and the elasticity of cost with respect to the ratio of proceeds relative to MVE

reflected our different time period. Altinkilic and Hansen (2003) study the period 1990-

1997, which is the middle of our sample period. When we confine our sample to that

period, however, we arrive at nearly identical parameter estimates. A more likely

explanation of the differences between our findings and theirs is the greater sampling

restriction in our study. We only include "pure SEO" transactions in our data base (SEOs

with no other securities attached), while it seems that their sample includes a broader

range of issues. That may account for the differences in our findings.

Results for the structural regressions in Tables 3.9-3.11 are generally similar to

the non-structural regressions in Tables 3.6-3.8, with two exceptions: (1) the CM index

enters negatively in the UC and GS regressions in Tables 3.9 and 3.10, and the positive

effect for DC in Table 3.8 disappears in Table 3.11; (2) the time variation for UC is not
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significant in Table 3.9, although the results for time and its interaction with In sales in

Tables 3.10 and 3.11 are similar to those of Tables 3.7 and 3.8. Overall, however, the

goodness of the fit, measured by adjusted R-squared, for the structural models tends to be

a bit lower than in the comparable non-structural models.

3.4.3 Fully Marketed SEOs vs. Others

As discussed in Sections II and III, the structure of the underwriting effort can

vary across issues. Some SEOs are fully marketed, while others are not. Prior studies

have shown that fully marketed offerings tend to have higher underwriting costs, and that

the proportion of fully marketed SEOs has fallen over time, as shown in Table 3.4.

Using data on deal structures from Dealogic, which are only available beginning

in 1991, we included an indicator variable for fully booked offerings in our analysis.

Tables 3.12-3.14 report results analogous to those of Tables 3.6-3.8, but include the fully

booked offering indicator variable. Note that the sample period is shorter than in Tables

3.6-3.8. For purposes of comparison, we repeat the baseline specifications reported in

Tables 3.6-3.8 for this truncated sample period.

The fully marketed indicator variable is significant and positive, and raises costs

by about 2% of proceeds. An interesting question is whether including the fully marketed

indicator reduces the measured technological improvement in underwriting over time,

which was found in Tables 3.6-3.8. The coefficients on time and the time-log sales

interactions are almost identical in the GS regressions to those of Table 3.7, indicating

that the cost reductions for GS over time for smaller firms are not a reflection of the



88

diminished use of fully marketed offerings. In contrast, the coefficients in Table 14 on

time and the time-log sales interactions in the DC regression are smaller in absolute value

than those of Table 3.8, indicating that the measured improvement in concessions over

time is somewhat muted when one takes account of the changing structure of

transactions. The coefficients on time are much larger in Table 3.12 than in Table 3.6,

and the time-log sales interactions are similar. We will discuss this much larger time

effects more fully below.

The use of shelf registration is common related to the use of expedited, non-fully

marketed SEOs. Calomiris and Pornrojnangkool (2009) include a shelf registration

indicator to capture issuer decisions to engage is less of a marketing effort. We include a

shelf registration indicator variable to see whether it adds any additional explanatory

power over and above the fully marketed indicator. Not surprisingly, the incremental

contribution of including the shelf registration indicator is negligible in the presence of

the fully marketed indicator.

3.4.4 Banking Relationships

As discussed in Section 3.2, there has been some disagreement in the literature

about whether the combining of lending and underwriting within the same banking

relationship leads to quasi rent extraction (i.e., higher underwriting fees). We explore the

additional variable, "Matched Lender," to explore this effect. We employ data from the

study by Calomiris and Pornrojnangkool (2009), covering the period 1992-2002, and

report these results in Tables 3.15-3.17 for UC, GS, and DC. Consistent with Calomiris
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and Pornrojnangkool (2009), we find a positive effect of Matched Lender on GS,

although it is not statistically significant. Consistent with the notion that this reflects

quasi rents to the underwriter, the Matched Lender indicator is zero for DC. Our sample,

unlike that of Calomiris and Pornrojnangkool (2009), does not include IPOs, which may

account for the weaker statistical significance of this effect on GS.

The effects of market activity are larger and more significant for UC, GS, and DC

in Tables 3.15-3.17. This confirmation of the Altinkilic and Hansen (2003) is not

surprising, since the limited sample period included in these tables is close to that of

Altinkilic and Hansen (2003). We conclude that the market activity effect is not robust

across long periods of time.

3.4.5 Comparing Time Effects Across Specifications

Table 3.18 summarizes the coefficients for time and its interaction with log sales

from the last columns of Tables 3.6-8, and 3.12-3.17. We report these coefficients,

together with their standard errors and the means and standard deviations of log sales for

each of the regression samples actually used in each of the specifications. These statistics

allow us to explore two closely related questions: (1) to what extent do the regressions

suggest similar or different conclusions about which size categories of firms experienced

reductions in underwriting cost over time, and (2) to what extent are the differences in

coefficient estimates related to differences in the sizes of firms present in the various

samples?
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With respect to the latter question, it is conceivable that, as the result of

differences in the means and standard deviations of In sales across the sub-samples, the

implications for cost improvement over time may be more similar across regressions than

the coefficients suggest. Table 3.18 shows, however, that the means and standard

deviations of In sales are quite similar across the various regression samples. Thus, the

regressions have different implications for which size categories of firms experienced

cost reductions over time. According to the coefficient estimates from Table 3.6, only

firms that are about one standard deviation smaller than the mean or smaller experienced

improvements in total underwriting costs over time. In contrast, according to the

coefficient estimates from Tables 3.12 or 3.15, almost all firms (that is, all firms whose

size was not more than about two standard deviations above the mean) experienced cost

savings. Despite these differences in size cutoffs, all the specifications agree that small

firms benefited the most from technological improvements in underwriting over time.

3.5 Conclusion

We analyze cross-sectional and intertemporal differences in the costs of

underwriting seasoned equity offerings (SEOs). Our study integrates themes from other

papers, and provides a comprehensive analysis of the factors affecting underwriting costs

in the U.S. for the period 1980-2008.

We find that firm attributes that proxy for differences in the difficulty of

marketing SEOs account for important shifts in the costs of underwriting across firms.
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Ceteris paribus, small firms with high marginal products of capital, volatility stock

returns, and high leverage pay higher underwriting costs.

The nature of the underwriting process chosen (fully marketed vs. more expedited

marketing) is also important in determining underwriting costs. After accounting for

other influences, fully marketed transactions, are associated with underwriting costs that

are much higher (by 2% of the amount ofproceeds) than other transactions.

Other structural characteristics of the SEO transaction, including the number of

lead underwriters, and possibly, the depth of the relationship between the lead

underwriter and the issuer (which is not highly statistically significant in our results),

raise the cost ofunderwriting.

In non-structural specifications, we find that bulge bracket banks (those with high

CM scores) pay higher concessions to dealers, but this effect does not appear in

constrained (structural) models; indeed, in structural models, UC and GS are lower when

bulge bracket firms manage underwritings. These structural models, however, tend to be

slightly dominated in overall fit by the non-structural models. Overall, we conclude that

the effect of investment bank reputation on underwriting costs is not clear or robust.

An active market - the volume of offerings immediately preceding the SEO - is

associated with higher underwriting cost, but this appears not to be a robust influence on

underwriting costs. For some sample periods (the 1990s) this effect appears strong, but

not for other sub-periods.

Fixed costs are a very small component of underwriting costs. The fixed cost

component of SEO underwriting appears to be substantially less than $100,000 (in 1990
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dollars). Most of the fixed costs associated with underwriting reside in expenses rather

than the fees paid to underwriters or dealers. Variation in underwriting costs as a fraction

of proceeds that is associated with the size of proceeds is largely the result of firm

characteristics that shift marginal cost, rather than economies of scale in SEO

underwriting.

The technology of SEO underwriting has substantially improved from 1980 to

2008. As was true in the 1950s, 1960s, and 1970s, cost reduction has been concentrated

among small firms, who have been able to access equity markets much more

economically over time.
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Figure 3.1: Alternative Shapes for Average Cost Curves for Three Issuers
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Table 3.1: Definitions of Variables and Summary Statistics

* Number of observations with value equal to one.
Variable Description Mean SL Dev. # of Obs.

Total Underwriting
Costs

Gross Spread

Dealers Concession

Proceeds

Ln Proceeds

Vol. 160days

Ln Market Value

Ln Sales

Ln (SalesT>PE)

Leverage

CM Index

Multibank

Matched Lender

Fully Marketed

Shelf Regist

Time

Total underwriting fees and expenses relative to 0.070 0.037 3021
proceeds

Total fees to managers, syndicate and dealers 0.062 0.023 3021
relative to proceeds

Fees paid to dealers relative to proceeds. 0.035 0.013 2828

MiUions of raised. Calculated in 1990 values. 75.430 195.610 3021

Nataal logarilhm ofproceeds 3.480 1.287 3021

Standard deviation ofthe common stock return 0.037 0.018 2778

for the 1 60 day period before the offering

Natural logarifcm ofthe market value ofthe 18.791 2.358 2670
equity of the company

Natural logarithm ofannual sales 4.058 2.515 2729

Natural logarilhm ofsales prelative to property, 0.979 1.560 2722
plant and equipment

Total Debt over book value of assets 0.267 0.266 2819

Bookrunner's reputation using Carter-Manaster 1,115* 3021
(1990) ranking obtained from Jay Ritte^s web
page. The indicator variable equals 1 if the
Carter-Man aster Index is 9 orhigher, 0
otherwise.

Indicator variable equals 1 ifthere are 244* 3021
multiple bookrunners and 0 otherwise

An indicator variable equal to 1 if the lead 42* 1077
underwriter is also a lender to the issuer, based
on the Calomiris-Pomrojnangkool (2009)
definition of a recent transaction, either before
or after the underwriting.

Indicator variable equal to 1 if the deal 1,553* 1845
is fully marketed and 0 olherwise

An indicator variable equal to 1 if the deal is a 669* 3021
shelf registration.

Year; 1980= 1,... 2008=29
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Table 3.2: . Distribution of common stock secondary offers 1980-2008

The sample consists of the common stock seasoned equity offerings in the SDC database between January
1st, 1980 and December 31st, 2008. Utilities (SIC codes 4900-4949) and financial firms (SIC codes 6000-
6999) are excluded. Excluded are also rights offerings, pure secondary offerings, ADRs, best efforts and
non-Securities and Exchange Commission (SEC)-registered offers, closed-end funds and REITs. The issuer
needs to be listed on CRSP and have data for at least 1 80 days before the offering and also must have
accounting information on COMPUSTAT for the year before the offering.

Year Number Percent

of Issues

Í980 ÏÏ8 3~9
1981 116 3.83

1982 74 2.44

1983 218 7.2

1984 50 1.65

1985 73 2.41

1986 86 2.84

1987 99 3.27

1988 35 1.16

1989 53 1.75

1990 50 1.65

1991 145 4.79

1992 138 4.56

1993 164 5.42

1994 109 3.6

1995 141 4.66

1996 160 5.28



1997 120 3.96

1998 75 2.48

1999 103 3.4

2000 119 3.93

2001 70 2.31

2002 80 2.64

2003 121 4

2004 126 4.16

2005 113 3.73

2006 93 3.07

2007 118 3.9

2008 61 2.01

Total 3,028 100
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Table 3.5: Quartile Analysis of Underwriting Trends

Proceeds is the total amount raised.

Years 1980-89 Ql Q2 Q3 Q4

Total Underwriting Cost 3.75% 5.44% 6.94% 10.52%

Mean Proceeds (1990 dollars, in

millions) 96.33 24.67 13.76 5.23

Mean Sales (1990 dollars, in

millions) 2031.01 278.59 140.52 21.70

Years 1990-99 Ql Q2 Q3 Q4

Total Underwriting Cost 4.51% 6.45% 8.15% 14.28%

Mean Proceeds (1990 dollars, in

millions) 172.09 56.81 31.87 9.67

Mean Sales (1990 dollars, in

millions) 2027.22 206.76 103.80 21.63

Years 2000-08 Ql Q2 Q3 Q4

Total Underwriting Cost 3.02% 5.33% 6.17% 7.66%

Mean Proceeds (1990 dollars, in

millions) 375.71 132.52 84.45 70.56

Mean Sales (1990 dollars, in

millions) 3048.98 586.57 274.50 113.02
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Table 3.6: Total Underwriting Costs

The sample is described in Table 1 . The dependent variable is total underwriting costs relative to proceeds.
Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the
natural logarithm of proceeds. Vol. 160days is the standard deviation of the common stock rate of return for
the 160 day period before the offering. Ln Market Value is the natural logarithm of market value of the
stock of the company. Ln Sales is the natural logarithm of sales and Ln SalesA2 is the LnSales squared. Ln
Sales/PPE is the natural logarithm of sales relative to property, plant and equipment. Time is a time trend
variable. Salestime is sales*time. CM Index is the bookrunner's reputation using the Carter-Manaster
(1990) ranking obtained from Jay Ritter's web page. If there are multiple bookrunners, we use the
maximum ranking among all the bookrunners. Multibank is an indicator variable equal to 1 if there are
multiple bookrunners and 0 otherwise. Robust standard errors are reported in parentheses. *** and **
indicate significance at the 1% and 5% level, respectively.

(1) (2) (3) iíi. (5)

Ln Proceeds -0.0182

(0.0007)
-0.0112*"
(0.0016)

-0.0119*"
(0.0017)

-0.0121

(0.0018)
-0.0125

(0.0019)

Vol. 160days 0.3773*"
(0.0419)

0.3451***
(0.0418)

0.3550***
(0.0418)

0.3506***
(0.0433)

Ln Market Value -0.0022

(0.0005)
-0.0026"*
(0.0005)

-0.0024*"
(0.0005)

-0.0021

(0.0005)

Ln Sales -0.0028"*
(0.0005)

-0.0048

(0.0007)
-0.0051

(0.0008)
-0.0053***
(0.0008)

Ln SalesA2 0.0002"
(0.0001)

0.0002"
(0.0001)

0.0003*"
(0.0001)

0.0003***
(0.0001)

Ln Sales/PPE 0.0012*"
(0.0004)

0.0011"*
(0.0004)

0.0013

(0.0005)
0.0018*"
(0.0005)

Time -0.0002"
(0.0001)

-0.0001

(0.0001)
-0.0002"
(0.0001)

Ln Sales time 0.0001
(0.0000)

0.0001
(o.oo ?)

0.0001
(0.0000)

Leverage 0.0081
(0.0033)

CM Index 0.0014

(0.0017)

Multibank 0.0075
(0.0013)

Market Activity 0.0019
(0.0007)

Constant 0.1334

(0.0029)
0.1398

(0.0060)
0.1547

(0.0062)
0.2311
(0.0054)

0.2111
(0.0090)

N
ad). R2

3021
0.383

2503
0.427

2503
0.438

2503
0.441

2496
0.447
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Table 3.7: Gross Spread and Firm Characteristics

The sample is described in Table 1 . The dependent variable is gross spread. Proceeds is the total amount
raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural logarithm of proceeds.
Vol. 160days is the standard deviation of the common stock rate of return for the 160 day period before the
offering. Ln Market Value is the natural logarithm of market value of the stock of the company. Ln Sales
is the natural logarithm of sales and Ln SalesA2 is the LnSales squared. Ln Sales/PPE is the natural
logarithm of sales relative to property, plant and equipment. Time is a time trend variable. Salestime is
sales*time. CM Index is the bookrunner's reputation using the Carter-Manaster (1990) ranking obtained
from Jay Ritter's web page. If there are multiple bookrunners, we use the maximum ranking among all the
bookrunners. Multibank is an indicator variable equal to 1 if there are multiple bookrunners and 0
otherwise. Robust standard errors are reported in parentheses. *** and ** indicate significance at the 1%
and 5% level, respectively.
__________________________(i) (?) (3) (4) (5)

Ln Proceeds -0.0128*" -0.0054*** -0.0051*" -0.0049*** -0.0050***
(0.0003) (0.0006) (0.0006) (0.0006) (0.0006)

Vol. 160days 0.1373*" 0.1319*" 0.1377*" 0.1511*"
(0.0211) (0.0208) (0.0211) (0.0216)

Ln Market Value -0.0025*** -0.0025*" -0.0024*** -0.0022*"
(0.0003) (0.0002) (0.0003) (0.0003)

LnSales -0.0021"* -0.0047"* -0.0047*** -0.0045*"
(0.0003) (0.0004) (0.0005) (0.0005)

Ln SalesA2 0.0000 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000) (0.0000)

Ln Sales/PPE 0.0011*" 0.0010*" 0.0012*" 0.0015"*
(0.0003) (0.0002) (0.0003) (0.0004)

Time -0.0007*" -0.0006*** -0.0006*"
(0.0001) (0.0001) (0.0001)

Ln Sales Jime 0.0002*** 0.0001"* 0.00Of"
(0.0000) (0.0000) (0.0000)

Leverage 0.0060*"
(0.0018)

CM Index 0.0001
(0.0006)

Multibank 0.0086*"
(0.0009)

Market Activity -0.0005
(0.0005)

Constant 0.1063*" 0.1287*" 0.1390*" 0.2290*** 0.2248*"
(0.0012) (0.0038) (0.0040) (0.0032) (0.0049)

~N 3021 2503 2503 2503 2496
adj. F? 0.492 0.533 0.550 0.558 0.570
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Table 3.8: Dealers Concession and Firm Characteristics

The sample is described in Table 1. The dependent variable is dealer's concession relative to proceeds.
Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the
natural logarithm ofproceeds. Vol. 160days is the standard deviation of the common stock rate of return for
the 160 day period before the offering. Ln Market Value is the natural logarithm of market value of the
stock of the company. Ln Sales is the natural logarithm of sales and Ln SalesA2 is the LnSales squared. Ln
Sales/PPE is the natural logarithm of sales relative to property, plant and equipment. Time is a time trend
variable. Sales_time is sales*time. CM Index is the bookrunner's reputation using the Carter-Manaster
(1990) ranking obtained from Jay Ritter's web page. If there are multiple bookrunners, we use the
maximum ranking among all the bookrunners. Multibank is an indicator variable equal to 1 if there are
multiple bookrunners and 0 otherwise. Robust standard errors are reported in parentheses. *** and **
indicate significance at the 1% and 5% level, respectively.

(1) (2) (3) (4) (5)

Ln Proceeds -0.0065*** -0.0031*** -0.0031*** -0.0031*** -0.0032***

(0.0002) (0.0003) (0.0003) (0.0003) (0.0003)

Vol. 160days 0.0703*** 0.0652*** 0.0654*** 0.0660***

(0.0133) (0.0132) (0.0131) (0.0134)

Ln Market Value -0.0010*** -0.0011*** -0.0011*** -0.0010***

(0.0001) (0.0001) (0.0001) (0.0001)

LnSales -0.0009*** -0.0021*** -0.0021*** -0.0022***

(0.0002) (0.0003) (0.0003) (0.0003)

LnSalesA2 0.0000 -0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000)

Ln Sales/PPE 0.0004*** 0.0004*** 0.0006*** 0.0009***
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(0.0001) (0.0001) (0.0002) (0.0002)

Time -0.0003*** -0.0002** -0.0002**

(0.0001) (0.0001) (0.0001)

Ln Sales _time 0.0001*** 0.0001*** 0.0001***

(0.0000) (0.0000) (0.0000)

Leverage 0.0042***

(0.0009)

CM Index 0.0012***

(0.0004)

Multibank 0.0028***

(0.0006)

Market Activity -0.0002

(0.0002)

Constant 0.0561*** 0.0636*** 0.0691*** 0.0970*** 0.0706***

(0.0007) (0.0019) (0.0021) (0.0017) (0.0031)

Iv 2828 2341 2341 2341 2334

adj. J?2 0.375 0.521 0.539 0.543 0.554
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Table 3.9: Total Underwriting Costs / Comparison with Hansen

The sample is described in Table 1 . The dependent variable is total underwriting fees and expenses relative
to proceeds. Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln
Proceeds is the natural logarithm of proceeds. Vol. 160days is the standard deviation of the common stock
rate of return for the 1 60 day period before the offering. Ln Market Value is the natural logarithm of market
value of the stock of the company. Ln Sales is the natural logarithm of sales and Ln SalesA2 is the LnSales
squared. Ln Sales/PPE is the natural logarithm of sales relative to property, plant and equipment. Time is a
time trend variable. Sales_time is sales*time. CM Index is the bookrunner's reputation using the Carter-
Manaster (1990) ranking obtained from Jay Ritter's web page. If there are multiple bookrunners, we use
the maximum ranking among all the bookrunners. Multibank is an indicator variable equal to 1 if there are
multiple bookrunners and 0 otherwise. Robust standard errors are reported in parentheses. *** and **
indicate significance at the 1% and 5% level, respectively.

(1) (2) (3) (4) (5)

1/Proceeds 0.1540 0.1283 0.1260 0.1212 0.1190

(0.0204) (0.0223) (0.0265) (0.0273) (0.0284)
Proceeds/MVE 1.7848* 2.2064*" 2.1685*** 2.1611*** 1.6007***

(0.9833) (0.4768) (0.4762) (0.3150) (0.4750)

Vol. 160days 0.5214*** 0.2999*** 0.3028*** 0.3237*** 0.3084***
(0.0422) (0.0420) (0.0445) (0.0442) (0.0457)

Ln Sales -0.0024

(0.0006)
-0.0029

(0.0011)
-0.0037

(0.0012)
-0.0038

(0.0012)

Ln SalesA2 -0.0002

(0.0 001)
-0.0002

(0.0001)
-0.0002

(0.0001)
-0.0001

(0.0001)

Ln Sales/PPE

Time

Ln Sales time

CM Index

0.0023

(0.0 004)
0.0023

(0.0004)

-0.0002

(0.0003)

0.0 000

(0.0000)

0.0026

(0.0005)

-0.0000

(0.0003)

0.0000

(0.0000)

0.0030

(0.0006)

-0.0000

(0.0002)

-0.0000

(0.0000)

-0.0041*"
(0.0012)

Multibank

Leverage

Market Activity

Constant 0.0385

(0.0014)
0.0612

(0.0 032)
0.0639

(0.0068)
0.0633

(0.0125)

0.0033

(0.0014)

0.0115***
(0.0036)

0.0021"
(0.0008)

0.1335***
(0.0127)

N

adj.*2
2591
0.361

2503
0.425

2503
0.425

2503
0.438

2496
0.446
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Table 3.10: Gross Spread and Firm Characteristics / Comparison with Hansen

The sample is described in Table 1. The dependent variable is the gross spread. Proceeds is the total
amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural logarithm of
proceeds. Vol. 160days is the standard deviation of the common stock rate of return for the 160 day period
before the offering. Ln Market Value is the natural logarithm of market value of the stock of the company.
Ln Sales is the natural logarithm of sales and Ln SalesA2 is the LnSales squared. Ln Sales/PPE is the
natural logarithm of sales relative to property, plant and equipment. Time is a time trend variable.
Sales_time is sales*time. CM Index is the bookrunner's reputation using the Carter-Manaster (1990)
ranking obtained from Jay Ritter's web page. If there are multiple bookrunners, we use the maximum
ranking among all the bookrunners. Multibank is an indicator variable equal to 1 if there are multiple
bookrunners and 0 otherwise. Robust standard errors are reported in parentheses. *** and ** indicate
significance at the 1% and 5% level, respectively.

(1) (2) (3) (4) (5)

1/Proceeds 0.0982*" 0.0715*** 0.0576*** 0.0529*** 0.0488***

(0.0117) (0.0103) (0.0102) (0.0098) (0.0095)

Proceeds/MVE 1.4564** 1.8458*** 1.6497 1.5377 1.1374

(0.7083) (0.2199) (0.1732) (0.1813) (0.1675)

Vol. 160days 0.3055*** 0.0826*** 0.1110*** 0.1259*** 0.1325***

(0.0242) (0.0227) (0.0227) (0.0229) (0.0228)

LnSales -0.0021*** -0.0042*** -0.0046*** -0.0045***

(0.0003) (0.0005) (0.0006) (0.0005)

LnSalesA2 -0.0002*** -0.0002*** -0.0002*** -0.0002***

(0.0000) (0.0000) (0.0000) (0.0000)

Ln Sales/PPE 0.0020*** 0.0019*** 0.0022*** 0.0025***

(0.0003) (0.0003) (0.0003) (0.0004)
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Time -0.0008 -0.0007 -0.0006

(0.0001) (0.0001) (0.0001)

t ***
Ln Sales Jime 0.0001 0.0001 0.0001

(0.0000) (0.0000) (0.0000)

CM Index -0.0029***

(0.0006)

Multibank 0.0066***

(0.0010)

Leverage 0.0100***
(0.0018)

Market Activity -0.0004

(0.0005)

Constant 0.0426*** 0.0651*** 0.0786*** 0.0977*** 0.1757***

(0.0009) (0.0018) (0.0031) (0.0046) (0.0053)

?? 2591 2503 2503 2503 2496

adj. R2 0.343 0.488 0.505 0.526 0.542
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Table 3.11: Dealers Concession and Firm Characteristics/ Comparison with Hansen

The sample is described in Table 1. The dependent variable is dealer's concession relative to proceeds
Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the
natural logarithm of proceeds. Vol. 160days is the standard deviation of the common stock rate of return for
the 160 day period before the offering. Ln Market Value is the natural logarithm of market value of the
stock of the company. Ln Sales is the natural logarithm of sales and Ln SalesA2 is the LnSales squared. Ln
Sales/PPE is the natural logarithm of sales relative to property, plant and equipment. Time is a time trend
variable. Salestime is sales*time. CM Index is the bookrunner's reputation using the Carter-Manaster
(1990) ranking obtained from Jay Ritter's web page. If there are multiple bookrunners, we use the
maximum ranking among all the bookrunners. Multibank is an indicator variable equal to 1 if there are
multiple bookrunners and 0 otherwise. Robust standard errors are reported in parentheses. *** and **
indicate significance at the 1% and 5% level, respectively.

(1) (2) (3) (4) (5)

1/Proceeds 0.0594*** 0.0476*** 0.0434*** 0.0414*** 0.0388***

(0.0046) (0.0041) (0.0042) (0.0041) (0.0039)

Proceeds/MVE 0.7593** 0.9293*** 0.8767*** 0.8355*** 0.6509***

(0.3212) (0.0913) (0.0883) (0.0958) (0.0933)

Vol. 160days 0.1455*** 0.0443*** 0.0506*** 0.0558*** 0.0525***

(0.0132) (0.0129) (0.0133) (0.0133) (0.0135)

LnSales -0.0007*** -0.0014*** -0.0016*** -0.0018***

(0.0002) (0.0002) (0.0002) (0.0003)

LnSalesA2 -0.0001*** -0.0001*** -0.0001*** -0.0001***

(0.0000) (0.0000) (0.0000) (0.0000)

Ln Sales/PPE 0.0007*** 0.0007*** 0.0009*** 0.0012***

(0.0001) (0.0001) (0.0002) (0.0002)



Time

Ln Sales time

CM Index

Multibank

Leverage

Market Activity

Constant 0.0235*" 0.0332***

(0.0005) (0.0008)

Iv 2421 2341

adj. R2 0.294 0.528

-0.0002** -0.0002** -0.0002**

(0.0001) (0.0001) (0.0001)

0.00004*** 0.00003*** 0.00003**

(0.0000) (0.0000) (0.0000)

-0.0003

(0.0003)

0.0016**

(0.0006)

0.0059***

(0.0008)

-0.0001

(0.0002)

0.0371*** 0.0465*** 0.0467***

(0.0013) (0.0014) (0.0022)

2341 2341 2331

0.533 0.542 0.554



109

Table 3.12: Total Underwriting Cost in Secondary Equity Offerings (Dealogic
Sample)
The sample consists of the common stock seasoned equity offerings in the SDC database between January
1st, 1991 and December 31st, 2008. We impose the same restrictions to the sample as described in Table 2.
Furthermore, the issuer needs to have info on deal type on Dealogic. The dependent variable is total
underwriting costs, calculated as gross spread plus expenses, relative to proceeds. Proceeds is the total
amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural logarithm of
proceeds. Fully Marketed is an indicator variable equal to 1 if the deal is fully marketed and 0 otherwise.
Vol. 160days is the standard deviation of the common stock rate of return the 160 day period before the
offering. Ln Sales, Ln SalesA2, Ln Sales/PPE, Time, Sales_time, CM Index and Multibank are defined in
Table 9. Robust standard errors are reported in parentheses.

(1) (2) (3) (4) (5) (6)

Ln Proceeds -0.0137*** -0.0147*" -0.0142*** -0.0147 -0.0142 -0.0148

(0.0022) (0.0023) (0.0021) (0.0021) (0.0021) (0.0021)

Vol. 160days 0.1998*** 0.2089*** 0.2244*" 0.2380*** 0.2245*" 0.2298***
(0.0460) (0.0468) (0.0433) (0.0422) (0.0433) (0.0434)

Ln Market Value -0.0020*** -0.0019*** -0.0012** -0.0009 -0.0012** -0.0008

(0.0005) (0.0006) (0.0005) (0.0006) (0.0005) (0.0006)

Ln Sales -0.0094*** -0.0091*** -0.0088*" -0.0087*** -0.0088*** -0.0086***

(0.0014) (0.0014) (0.0011) (0.0011) (0.0011) (0.0011)

LnSalesA2 0.0002** 0.0001 0.0002** 0.0002" 0.0002** 0.0002**

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

Ln Sales/PPE 0.0013** 0.0019*** 0.0005 0.0012** 0.0005 0.0012**

(0.0006) (0.0006) (0.0005) (0.0005) (0.0005) (0.0005)

Time -0.0025*** -0.0027*** -0.0019*** -0.0021*** -0.0019*" -0.0021***

(0.0002) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002)
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Ln Sales Jime 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003*"

(0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000)

Leverage 0.0103** 0.0125*** 0.0127***
(0.0039) (0.0041) (0.0042)

CM Index 0.0045** 0.0011 0.0011

(0.0022) (0.0011) (0.0011)

Multibank 0.0161*** 0.0123*** 0.0126***

(0.0016) (0.0014) (0.0015)

Fully Marketed 0.0208*** 0.0197*** 0.0209*** 0.0191***

(0.0017) (0.0017) (0.0017) (0.0017)

Shelf Regist. 0.0002 -0.0018

(0.0013) (0.0013)

Market Activity 0.00 1 6*

(0.0009)

Constant 0.2039*** 0.2072*** 0.1599*** 0.1628*** 0.1602*** 0.1385***

(0.0099) (0.0105) (0.0076) (0.0100) (0.0085) (0.0102)

Iv 1787 1785 Í646 1644 Î646 1644

adj.Ä2 0.488 0.509 0.525 0.542 0.525 0.543
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Table 3.13: Gross Spread and Firm Characteristics (Dealogic Sample)

The sample is described in Table 10. The dependent variable is gross spread. Proceeds is the total amount
raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural logarithm of proceeds.
Fully Marketed is an indicator variable equal to 1 if the deal is fully marketed and 0 otherwise. Vol.
160days is the standard deviation of the common stock rate of return the 160 day period before the offering.
Ln Sales, Ln SalesA2, Ln Sales/PPE, Time, Sales_time, CM Index and Multibank are defined in Table 9.
Robust standard errors are reported in parentheses. *** and ** indicate significance at the 1% and 5%
level, respectively.

(1) (2) (3) (4) (5) (6)

Ln Proceeds -0.0036 -0.0041 -0.0047

(0.0006) (0.0006) (0.0006)

-0.0050 -0.0047 -0.0050

(0.0006) (0.0006) (0.0006)

Vol. 160days 0.0998 0.1110

(0.0184) (0.0186)

0.0922 0.1036 0.0932 0.1020

(0.0185) (0.0181) (0.0186) (0.0184)

Ln Market Value -0.0022 -0.0021 -0.0012

(0.0003) (0.0003) (0.0002)

-0.0011 -0.0013 -0.0011

(0.0002) (0.0002) (0.0002)

Ln Sales -0.0041 -0.0035 -0.0039

(0.0006) (0.0006) (0.0006)

-0.0034 -0.0039 -0.0034

(0.0006) (0.0006) (0.0006)

LnSalesA2 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001*

(0.00004) (0.00004) (0.00004) (0.00004) (0.00004) (0.00004)

Ln Sales/PPE 0.0010 0.0011

(0.0004) (0.0004)

0.0007 0.0009 0.0008 0.0009

(0.0003) (0.0003) (0.0003) (0.0003)

Time -0.0009 -0.0010 -0.0004 -0.0005 -0.0005 -0.0005

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
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LnSalestime 0.0001 " 0.0001*" 0.0001 0.0001 0.0001 0.000 G"

(0.00002) (0.00002) (0.00002) (0.00002) (0.00002) (0.00002)

Leverage 0.0033** 0.0041** 0.0041**

(0.0018) (0.0017) (0.0017)

CM Index 0.0008 -0.0001 -0.0001

(0.0007) (0.0006) (0.0006)

Multibank 0.0105*" 0.0078*" 0.0078***

(0.0010) (0.0009) (0.0009)

Fully Marketed 0.0165*** 0.0158*** 0.0169*** 0.0158***
(0.0011) (0.0010) (0.0011) (0.0011)

ShelfRegist. 0.0012* 0.0001
(0.0007) (0.0008)

Market Activity 0.0004

(0.0005)

Constant 0.1344*" 0.1365*" 0.1021*" 0.1107*" 0.1038*** 0.0954***

(0.0048) (0.0049) (0.0035) (0.0046) (0.0037) (0.0054)

?? Î787 1785 Î646 ?644 ?646 ?644

adj.Ä2 0.542 0.567 0.630 0.649 0.630 0.648
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Table 3.14: Dealers Concession and Firm Characteristics (Dealogic Sample)

The sample is described in Table 10. The dependent variable is dealer's concession relative to proceeds.
Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the
natural logarithm of proceeds. Fully Marketed is an indicator variable equal to 1 if the deal is fully
marketed and 0 otherwise. Vol. 160days is the standard deviation of the common stock rate of return the
160 day period before the offering. Ln Sales, Ln SalesA2, Ln Sales/PPE, Time, Salestime, CM Index and
Multibank are defined in Table 9. Robust standard errors are reported in parentheses.

(1) (2) (3) (4) (5) (6)

Ln Proceeds -0.0024

(0.0003)

-0.0026

(0.0003)

-0.0027

(0.0003)

-0.0028

(0.0003)

-0.0027

(0.0003)

-0.0028

(0.0003)

Vol. 160days 0.0518*" 0.0513***

(0.0125) (0.0128)

0.0583 0.0586 0.0583 0.0564

(0.0124) (0.0123) (0.0124) (0.0126)

Ln Market -0.0010 -0.0010
Value

(0.0001) (0.0001)

-0.0007 -0.0006 -0.0007 -0.0006***

(0.0001) (0.0001) (0.0001) (0.0001)

Ln Sales -0.0014 -0.0015

(0.0003) (0.0003)

-0.0015 -0.0016 -0.0015 -0.0016***

(0.0003) (0.0003) (0.0003) (0.0003)

LnSalesA2 -0.00005 -0.0001 -0.00003 -0.00003 -0.00003 -0.00003

(0.00002) (0.00002) (0.00002) (0.00002) (0.00002) (0.00002)

Ln Sales/PPE 0.0005 0.0007

(0.0002) (0.0002)

0.0004 0.0006

(0.0002) (0.0002)

0.0004 0.0006

(0.0002) (0.0002)

Time -0.0002 -0.0002 -0.0000 -0.0001 -0.0000 -0.0001

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
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Ln Sales 0.00005 0.00004 0.0001 0.00005 0.0001 0.00005

_time

(0.00001) (0.00001) (0.00001) (0.00001) (0.00001) (0.00001)

Leverage 0.0022

(0.0008)

0.0029

(0.0008)

0.0030

(0.0008)

CM Index 0.0014

(0.0004)

0.0009

(0.0004)

0.0009

(0.0004)

Multibank 0.0030

(0.0006)

0.0025

(0.0006)

0.0026

(0.0006)

Fully

Marketed

0.0090 0.0089 0.0090 0.0088

(0.0008) (0.0008) (0.0008) (0.0008)

Shelf Regist. 0.0000

(0.0004)

-0.0004

(0.0004)

Market

Activity

0.0004

(0.0003)

Constant 0.0625

(0.0025)

0.0633

(0.0025)

0.0467

(0.0019)

0.0503

(0.0023)

0.0468

(0.0021)

0.0468

(0.0031)

TV

adj./?2

1642

0.491

1640

0.504

1519

0.580

1517

0.593

1519

0.580

1517

0.594
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Table 3.15: Total Underwriting Cost in Secondary Equity Offerings with limited
sample
The sample consists of the common stock seasoned equity offerings in the SDC database between January
1st, 1992 and December 3 1 st, 2002. We impose the same restrictions to the sample as described in Table 2.
The dependent variable is total underwriting costs, calculated as gross spread plus expenses. Proceeds is the
total amount raised. Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural
logarithm of proceeds. Fully Marketed is an indicator variable equal to 1 if the deal is fully marketed and 0
otherwise. Vol. 160days is the standard deviation of the common stock rate of return the 160 day period
before the offering. Ln Sales, Ln SalesA2, Ln Sales/PPE, Time, Salestime, CM Index and Multibank are
defined in Table 9. MPL or MSL is an indicator variable equal to 1 if the issuer and the underwriter had a
previous or following loan event with the underwriter.Robust standard errors are reported in parentheses.
*** and ** indicate significance at the 1% and 5% level, respectively.

(1) (2) (3) (4)

Ln Proceeds -0.0194

(0.0026)

-0.0196

(0.0025)

-0.0195

(0.0029)

-0.0200

(0.0029)

Vol. 160days 0.2324

(0.0582)

0.2032

(0.0619)

0.2406

(0.0655)

0.1836

(0.0742)

Ln Market Value -0.0016

(0.0006)

-0.0012

(0.0007)

-0.0015

(0.0007)

-0.0009

(0.0008)

Ln Sales -0.0085

(0.0020)

-0.0094

(0.0019)

-0.0081

(0.0022)

-0.0094

(0.0021)

Ln SalesA2 0.0003

(0.0001)

0.0003

(0.0001)

0.0003

(0.0001)

0.0003

(0.0001)

Ln Sales/PPE 0.0019

(0.0008)

0.0030*"

(0.0008)

0.0021

(0.0009)

0.0033

(0.0009)
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Time -0.0023

(0.0005)

-0.0023

(0.0005)

-0.0022

(0.0005)

-0.0025

(0.0006)

Ln Sales _time 0.0004

(0.0001)

0.0003

(0.0001)

0.0003

(0.0001)

0.0003

(0.0001)

Leverage 0.0166

(0.0064)

0.0193

(0.0077)

CM Index 0.0036

(0.0019)

0.0030

(0.0022)

Multibank 0.0114

(0.0027)

0.0129

(0.0032)

Matched Lender 0.0041

(0.0036)

0.0030

(0.0037)

Market Activity 0.0049

(0.0016)

Constant 0.2060

(0.0125)

0.1911*"

(0.0133)

0.2038

(0.0141)

0.1527

(0.0181)

TV

adj. R2

1094

0.546

1093

0.555

956

0.517

955

0.533
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Table 3.16: Gross Spread in Secondary Equity Offerings with limited sample

The sample consists of the common stock seasoned equity offerings in the SDC database between January 1st,
1992 and December 31st, 2002. We impose the same restrictions to the sample as described in Table 2. The
dependent variable is gross spread. Proceeds is the total amount raised. Proceeds and sales are in 1990 dollars, in
millions. Ln Proceeds is the natural logarithm of proceeds. Fully Marketed is an indicator variable equal to 1 if
the deal is fully marketed and 0 otherwise. Vol. 160days is the standard deviation of the common stock rate of
return the 160 day period before the offering. Ln Sales, Ln SalesA2, Ln Sales/PPE, Time, Salestime, CM Index
and Multibank are defined in Table 9. MPL or MSL is an indicator variable equal to 1 if the issuer and the
underwriter had a previous or following loan event with the underwriter.Robust standard errors are reported in
parentheses. *** and ** indicate significance at the 1% and 5% level, respectively.

(D (2) (3) (4)

Ln Proceeds -0.0057 -0.0058 -0.0054 -0.0057 "

(0.0006) (0.0006) (0.0006) (0.0006)

Vol. 160days 0.1171*** 0.1068*** 0.1225*** 0.1029*"

(0.0216) (0.0220) (0.0236) (0.0236)

Ln Market -0.0017*** -0.0016*** -0.0018*" -0.0016***

Value

(0.0003) (0.0003) (0.0004) (0.0004)

Ln Sales -0.0053*" -0.0053*** -0.0051*" -0.0053***

(0.0009) (0.0009) (0.0010) (0.0010)

LnSalesA2 -0.0001* -0.0001* -0.0001* -0.0001*

(0.0001) (0.0001) (0.0001) (0.0001)

Ln Sales/PPE 0.0010* 0.0014** 0.0011* 0.0014**

(0.0006) (0.0006) (0.0006) (0.0006)

Time -0.0013*** -0.0013*" -0.0013*** -0.0014***
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(0.0003) (0.0002) (0.0003) (0.0003)

Ln Sales time 0.0002*** 0.0002*** 0.0002*" 0.0002*"

(0.00005) (0.00005) (0.0001) (0.0001)

Leverage 0.0058*" 0.0059***

(0.0018) (0.0020)

CM Index 0.0010 0.0013

(0.0008) (0.0009)

Multibank 0.0074*" 0.0077*"

(0.0015) (0.0017)

Matched 0.0034* 0.0030

Lender

(0.0020) (0.0020)

Market 0.0018**

Activity

(0.0009)

Constant 0.1507*** 0.1281*** 0.1525*** 0.1168***

(0.0071) (0.0077) (0.0080) (0.0083)

Iv ÎÔ94 ÏÔ93 956 955

adj./?2 0.586 0.593 0.563 0.573
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Table 3.17: Dealers Concession in Secondary Equity Offerings with limited sample

The sample consists of the common stock seasoned equity offerings in the SDC database between January
1st, 1992 and December 31st, 2002. We impose the same restrictions to the sample as described in Table 2.
The dependent variable is dealer's concession relative to proceeds. Proceeds is the total amount raised.
Proceeds and sales are in 1990 dollars, in millions. Ln Proceeds is the natural logarithm of proceeds. Fully
Marketed is an indicator variable equal to 1 if the deal is fully marketed and 0 otherwise. Vol. 160days is
the standard deviation of the common stock rate of return the 160 day period before the offering. Ln Sales,
Ln SalesA2, Ln Sales/PPE, Time, Salestime, CM Index and Multibank are defined in Table 9. MPL or
MSL is an indicator variable equal to 1 if the issuer and the underwriter had a previous or following loan
event with the underwriter.Robust standard errors are reported in parentheses. *** and ** indicate
significance at the 1% and 5% level, respectively.

(1) (2) (3) (4)

Ln Proceeds -0.0031 -0.0032 -0.0032 -0.0033

(0.0004) (0.0004) (0.0004) (0.0005)

Vol. 160days 0.0536

(0.0150)

0.0464

(0.0154)

0.0540

(0.0163)

0.0423

(0.0167)

Ln Market Value -0.0007

(0.0002)

-0.0006

(0.0002)

-0.0007

(0.0002)

-0.0006

(0.0002)

Ln Sales -0.0026

(0.0005)

-0.0027

(0.0005)

-0.0023*"

(0.0005)

-0.0025

(0.0005)

Ln SalesA2 -0.00004

(0.0000)

-0.0000

(0.0000)

-0.0000

(0.0000)

-0.0001

(0.0000)

Ln Sales/PPE 0.0006

(0.0003)

0.0009

(0.0003)

0.0007

(0.0003)

0.0009

(0.0004)

Time -0.0004

(0.0001)

-0.0004

(0.0001)

-0.0004

(0.0001)

-0.0004

(0.0002)
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Ln Sales Jime 0.0001

(0.00002)

0.0001

(0.00002)

0.0001

(0.00002)

0.000G

(0.00002)

Leverage 0.0031

(0.0010)

0.0029

(0.0010)

CM Index 0.0010

(0.0005)

0.0010

(0.0006)

Multibank 0.0026

(0.0006)

0.0029

(0.0007)

Matched Lender 0.0015

(0.0011)

0.0013

(0.0011)

Market Activity 0.0009

(0.0004)

Constant 0.0609

(0.0039)

0.0651*"

(0.0035)

0.0607

(0.0044)

0.0531

(0.0041)

N

adj. R2

1051

0.532

1050

0.539

918

0.511

917

0.519
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Table 3.18: Comparing Time Effects Across Specifications

The table summarizes the coefficients for time and its interaction with log sales from the last columns of
Tables 6-8, and 12-17.Sales are in 1990 dollars, in millions.

Tables 6-8

(Whole Sample)

Total Underwriting

Cost Gross Spread

Dealers

Concession

Coef. Time -0.0002

(0.0001)

-0.0006

(0.0001)

-0.0002

(0.0001)

Coef. Ln Sales

time
0.0001

(0.0000)

0.0001

(0.0000)

0.0001

(0.0000)

Mean Ln Sales

St. Dev. Ln Sales

No. of Obs.

4.1911

2.4735

2496

4.1911

2.4735

2496

4.1983

2.4602

2334

Tables 12-14

(1991-2008)

Total Underwriting

Cost Gross Spread

Dealers

Concession

Coef. Time -0.0021

(0.0002)

-0.0005

(0.0001)

-0.0001

(0.0001)

Coef. Ln Sales

time
0.0003 O.OOOl" 0.0000
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(0.0000) (0.0000) (0.0000)

Mean Ln Sales

St. Dev. Ln Sales

No. of Obs.

4.2347

2.5202

1644

4.2347

2.5202

1644

4.23018

2.51136

1517

Tables 15-17

(1992-2002)

Total Underwriting

Cost Gross Spread

Dealers

Concession

Coef. Time

Coef. Ln Sales

_time

Mean Ln Sales

St. Dev. Ln Sales

No. of Obs.

-0.0025

(0.0006)

0.0003"

(0.0001)

4.0015

2.5404

955

-0.0014

(0.0003)

0.0002*"

(0.0001)

4.0015

2.5404

955

-0.0004

(0.0002)

0.000 G"

(0.0000)

3.9894

2.537

917
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