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Abstract 

This thesis consists of two essays that explore research questions related to 

corporate bond market clientele. In the first essay, I examine the investment 

behaviour of corporate bond mutual funds, the fastest-growing clientele for 

corporate bonds in recent times. Specifically, I study the extent to which the funds’ 

investment decisions are driven by their investment mandates. In the second essay, 

I draw on anecdotal and empirical evidence that shows that clientele in corporate 

bond markets are fundamentally different from clientele in equity markets. I apply 

these insights to examine how corporate policy is affected by differences between 

corporate bond and equity investors’ pricing of risk. 

Theoretical and anecdotal evidence suggests that mandates are a key 

determinant of mutual fund investment behaviour. However, other evidence reveals 

that mandates are not legally binding, and funds may have incentives to deviate. 

In the first essay, I compare the investment expenditure of funds with different 

mandates within segments of the corporate bond market. The segments categorize 

bonds according to maturity or credit rating. I find that, in each segment, the funds 

that spend relatively more (less) are those whose mandates imply that they should 

invest more (less) in that segment. For example, if a fund states that it targets a 

longer portfolio maturity, the fund invests significantly more in long-term bonds, 

on average, relative to funds that target shorter portfolio maturities. These results 
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apply not only to average investment expenditure, but also to how each incremental 

unit of flow is allocated across segments. Results hold in subsamples of secondary 

market bonds, as well as new issues, regardless of whether the issuer of a new bond 

is a firm in which the fund already invests.  Overall, my findings suggest that the 

investment behaviour of corporate bond mutual funds is consistent with the funds’ 

mandates. 

In the second essay, I use a dynamic investment and financing model that 

accounts for differences between equity and corporate bond holders’ pricing of 

macroeconomic risk. In line with empirical and anecdotal evidence, I calibrate the 

bond investor’s price of risk to be unconditionally higher than the equity investor’s, 

as well as volatile and independent of the macroeconomy. Relative to a 

counterfactual scenario in which both investors price risk identically, average 

market (book) leverage is 2.8 (3.3) percentage points lower. These results reveal a 

new quantitatively significant channel to address the under-leverage puzzle. Also, 

in the scenario with heterogeneous risk pricing, firms issue equity more frequently 

as they substitute away from debt financing. Overall, relative to the scenario with 

homogenous risk pricing, firms exhibit a similar, albeit slightly lower, average rate 

of investment.   
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Chapter 1: Introduction 

1.1 Background 

My thesis consists of two essays that are motivated by observations pertaining to 

corporate bond investor clientele. In the context of financial markets, clientele refers 

to distinct groups of investors that are viewed as regular customers for a given type 

of financial instrument.1 Below, I discuss some stylized facts regarding the clientele 

composition of the corporate bond market, including how this composition differs 

from that of the equity market.  

[Figure 1.1] 

An often-emphasized point in the literature is that the corporate bond market 

is dominated by institutional investors (Cai et al. 2018). In Figure 1.1, I use data 

from the Financial Accounts of the United States2 to show the distribution of asset 

ownership across different clientele groups in corporate bond and equity markets. 

Between 2000 and 2018, households, on average, account for around 38% of direct3 

                                                           
1 This definition of clientele corresponds closely to the concept of ‘investor base’ used by Massa, 
Yasuda and Zhang (2013). Clientele are identified through their ownership of a given security and 
grouped according to their institution type (e.g. mutual fund, insurance firm). 
2 Available on the website of the US Federal Reserve (https://www.federalreserve.gov/). From the 
Financial Accounts datasets, I use tables: (i) L.213: Corporate and Foreign Bonds and (ii) L.223: 
Corporate Equities. I work with asset-side variables that measure the total dollar value owned by 
each distinct group of market participants.   
3 Indirect ownership through delegated asset managers such as mutual funds or pension funds is not 
included. 

https://www.federalreserve.gov/
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ownership in the equity market. In contrast, households typically account for only 

13% of direct ownership in the corporate bond market.4 The remaining 87% of the 

corporate bond market is held by US domestic institutions and foreign entities.5 

Among the institutional clientele in the corporate bond market, insurance firms 

have traditionally been the most prominent. Panel A of Figure 1.1 shows that, at 

the beginning of 2000, insurance firms had the largest of share of the corporate 

bond market, at 30%. However, their share has since fallen. Between 2010 and 2018, 

the ownership share of insurance remained steady around an average of 22%. In 

this same period, mutual funds have become a more significant holder of corporate 

bonds. Their ownership share saw a substantial increase from around 12% in 2010 

to just over 17% in 2018.  

Several recent studies also highlight the emergence of mutual funds as 

significant corporate bond investors (Choi and Kronlund 2017;  Goldstein, Jiang, 

and Ng 2017; Cai et al. 2018). Cai et al. (2018) use holdings-level data and show 

that, of the amount held by the main domestic institutional corporate bond 

                                                           
4 In the data, households’ corporate bond holdings are reported at face value, whereas most other 
entities’ holdings are reported at market value. In Panel A of Figure 1.1, there is a temporary spike 
in household ownership between 2008:Q2 and 2009:Q2. This coincides with the 2008 financial crisis, 
during which most institutions marked down the market value of their corporate bond holdings. 
Therefore, during the crisis, households’ corporate bond holdings appear to grow relative to other 
clientele, as they remain reported at face value. 
5 The Federal Reserve does not distinguish whether the foreign entities are institutions or households 
(though it is likely that the majority are institutions such as sovereign wealth funds or other asset 
management institutions domiciled outside the US).  
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investors, mutual funds’ share increased from 19% in 1998 to 34% in 2014.6 

Goldstein, Jiang and Ng (2017, 593-594) specifically highlight the growth of 

corporate bond mutual funds.7 They report that the total net assets of corporate 

bond mutual funds almost tripled from $649 billion in 2008 to more than $1.8 

trillion in 2014.  

As noted before, a key difference between corporate bond and equity market 

clientele is the extent to which institutions dominate. Aside from this, the clientele 

in the two markets differ significantly in other aspects. For example, Figure 1.1 

shows that, in terms of market ownership share, insurance firms are quite prominent 

as a clientele for corporate bonds but have a relatively small share of the equity 

market. Another visible difference is that foreign ownership is proportionally higher 

for corporate bonds. Also, the ownership share of mutual funds in the corporate 

bond market is lower than in the equity market, though the gap has closed in recent 

times. Nevertheless, the types of mutual funds that operate in each of the two 

markets are, to a considerable extent, mutually exclusive. That is, most mutual 

funds have either an equity-only or corporate bond-only mandate, such that a 

                                                           
6 The data used by Cai et al. (2018) mainly covers the holdings of US mutual funds, insurance firms 
and pension funds. Therefore, their numbers are not directly comparable to what I obtain from the 
Financial Accounts of the United States, which includes a broader set of participants. Nevertheless, 
they highlight a similar trend in the rise of mutual funds’ share of the corporate bond market. 
7 That is, mutual funds with investment mandates that indicate that the funds primarily invest in 
corporate bonds.  
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typical mutual fund exclusively invests in either the equity or the corporate bond 

market.8 Many studies that explore the growing role of mutual funds in the 

corporate bond market explicitly focus on corporate bond mutual funds (Goldstein, 

Jiang, and Ng 2017; Jiang, Li, and Wang 2017; Choi and Shin 2018). This is largely 

because the growth in mutual funds’ ownership of corporate bonds is strongly 

associated with the growth in the total net assets of corporate bond mutual funds.  

1.2 Motivation and key findings 

As shown in Figure 1.1, mutual funds’ ownership share of the corporate bond 

market has risen significantly between 2009 and 2018. This development has been 

underpinned by the surge in the total net assets of corporate bond mutual funds. 

Since 2009, the total net assets of corporate bond mutual funds have increased by 

77% to reach $2.2 trillion in 2017, boosted by $664 billion of flows from investors.9 

These stylized facts demonstrate that corporate bond mutual funds have become 

an increasingly popular investment vehicle. Therefore, it is natural to question how 

                                                           
8 According to the 2018 Investment Company Institute Fact Book, which may be found at 
https://www.ici.org/, hybrid mutual funds (i.e. funds that invest in both bonds and equities) 
account for only of 14% of total net assets in the industry. Note that, in this calculation, I limit the 
scope of the industry to domestic-oriented funds that invest in either equities, corporate bonds or 
both. I exclude international-oriented mutual funds, money market funds, as well as fixed income 
funds that specialize in non-corporate bonds (e.g. government or municipal bonds).   
9 These figures are also based on the 2018 Investment Company Institute Fact Book (see: 
https://www.ici.org/). Specifically, they are based on the annual flows and the total net assets of 
investment grade and high yield mutual fixed income funds (excluding global, government, 
municipal and multisector fixed income mutual funds). Note that flows only account for part of the 
growth in total net assets. The remainder is due to returns on assets.  

https://www.ici.org/
https://www.ici.org/
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corporate bond mutual fund make portfolio decisions as they invest their clients’ 

money.  

Studies suggest that mutual funds’ investment decisions are primarily 

influenced by their mandates (He and Xiong 2013; Spiegel and Starks 2016). 

Derived from a fund’s prospectus, a mandate specifies criteria such as maturity and 

credit ratings to outline the fund’s investment strategy. Spiegel and Starks (2016, 

8-11) anecdotally discuss how corporate bond mutual funds may sell downgraded 

bonds that no longer fit their mandate criteria.10 In a theoretical setting, He and 

Xiong (2013) explain how, through compensation structures that reward (penalize) 

performance above (below) a mandate-consistent benchmark,11 fund managers are 

incentivized to follow their mandates.  

Though studies such as He and Xiong (2013) suggest that funds follow their 

mandates, it must be noted that mandates are not strictly enforceable (Almazan et 

al. 2004, 292-293). Therefore, fund managers may seek investments opportunities 

outside their mandate. Such behaviour could arise if managers believe these 

opportunities have the potential to enhance the fund’s performance.12 The lack of 

                                                           
10 Spiegel and Starks (2016) find evidence of transitory price pressure for corporate bonds that cross 
the investment grade threshold when their credit rating changes. Anecdotally, they attribute this 
finding to mandate-driven investment behaviour by corporate bond mutual funds. 
11 Ma, Tang, and Gómez (2018) reveal that 79% of funds compensate their portfolio managers in 
this manner. The benchmark is typically and index whose constituents bear the same general 
characteristics as described by the fund’s mandate. 
12 Improved performance can increase the manager’s compensation. It may also attract more flows 
from investors. Studies show that corporate bond mutual funds can expect higher flows following 
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mandate enforceability, combined with incentives to deviate, indicate that it is 

important to go beyond theoretical and anecdotal evidence and empirically 

investigate the link between mandates and investment decisions. I pursue this line 

of research in my first essay, which I present in Chapter 3 of this thesis.  

In my empirical investigation, I find that mandates are a key determinant of 

the funds’ investment behaviour. My results reveal that corporate bond mutual 

funds primarily invest in corporate bonds with credit quality and maturity 

characteristics that best fit their mandate criteria. To obtain these results, I employ 

a research design in which funds are categorized according to their key mandate 

features. These features are based on portfolio maturity and/or credit ratings. I 

compare how the funds invest across different segments of the corporate bond 

market. As with the mandates, the segments are delineated by maturity and/or 

credit rating.  

In each segment of the corporate bond market, differences in average 

investment expenditure across funds are significantly aligned with the fund’s 

mandates. Given that average spending presents a static viewpoint of investment 

activity, I also examine how expenditure varies with fund flows across funds with 

different mandates. I find that funds allocate flows from investors in a manner that 

                                                           
stronger performance (Chen and Qin 2016; Goldstein, Jiang, and Ng 2017). Flows increase the fund’s 
assets, which increases the fee revenue levied as a proportion of assets.  
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reflects their mandates. Overall, my results hold separately for secondary market 

bonds and for bonds that are newly issued.13 Additionally, my results hold for 

expenditure on new issues from portfolio firms.14  

To my knowledge, no other study in the literature directly examines the extent 

to which mandates govern the investment behaviour of corporate bond mutual 

funds. The findings of my study are relevant for the stakeholders of corporate bond 

mutual funds, insofar as the stakeholders rely on the funds’ mandates to form 

expectations regarding funds’ future investment activities. From the perspective of 

a fund’s existing and prospective investors, my findings suggest that mandates are 

reliable indicators of the type of bonds that funds will invest in. From the 

perspective of corporate bond issuers, my findings suggest that a fund’s mandate 

serves as an indicator of how likely the fund is to partake in a new issue.15  

                                                           
13 The distinction between seasoned bonds and new issues is important, as funds’ investment 
behaviour may differ across secondary and primary markets. The secondary market for corporate 
bonds is often characterized as illiquid and costly (Bessembinder et al. 2018). On the other hand, it 
is less costly to invest in new corporate bond issues, especially if the issues are underpriced (Cai, 
Helwege, and Warga 2007). Therefore, it is possible that the primary market is the preferred setting 
for corporate bond mutual funds to execute their mandate.  
14 Zhu (2018) shows that corporate bond mutual funds exhibit a preference towards the new issues 
of firms in which they already invest (via one or more bonds that were previously issued by the 
firm). Therefore, there may be reason to question the extent to which mandates drive investment 
decisions in the subsample of new issues from portfolio firms.  
15 Some studies classify all mutual funds that own a firm’s outstanding bonds as part of the firm’s 
debt capital supply base (Massa, Yasuda, and Zhang 2013; Zhu 2018). My findings suggest the 
supply base should overweight mutual funds whose mandates are aligned with the features of the 
new bond that a firm intends to issue.  
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In the second essay, which I present in Chapter 4, I draw on evidence that 

suggests the clienteles for corporate bonds and equities are different. As shown in 

Figure 1.1, the composition of clientele in the corporate bond market differs 

substantially from the composition of clientele in the equity market. It is perhaps 

not surprising that, given these differences, many studies treat a firm’s equity and 

corporate bond investors as implicitly separate stakeholders with conflicting 

objectives (e.g., Myers 1977; Moyen 2007; Gamba, Aranda, and Saretto 2018).16   

Despite implicit separation, it is common for researchers to assume that equity 

and corporate bond investors price risk identically.17 In my study, I apply insights 

from studies that suggest equity and corporate bond investors price risk differently. 

For example, empirical evidence suggests that the magnitude of risk premia are 

relatively larger in the corporate bond market (Titman 2002; Huang and Huang 

2012; Choi and Kim 2018). Additionally, credit spreads in the corporate bond 

market have been found to be driven by factors that are independent of the equity 

market (Collin-Dufresne, Goldstein, and Martin 2001).  

                                                           
16 In these studies, researchers point out that equity holders have the incentive to take corporate 
actions to maximize equity value at the expense of firm value, which harms the value of a firm’s 
bonds. This leads to agency conflicts between equity holders and bond holders. 
17 In many studies that combine asset pricing and corporate finance frameworks, a single 
representative investor prices both equity and corporate bonds (e.g., Bhamra, Kuehn, and 
Strebulaev 2010; Chen 2010; Gomes and Schmid 2010; Kuehn and Schmid 2014). 
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The objective of my study is to show how investment and financing decisions 

are affected by differences in equity and corporate bond investors’ pricing of risk. 

To carry out the analysis, I employ a partial equilibrium dynamic model similar to 

that used by Gomes and Schmid (2010), in which firms make investment, financing 

and default decisions. To account for differences in the pricing of risk, I introduce 

two separate representative investors for bonds and equity. To allow risk premia to 

differ across equity and corporate bond markets, investors may differ in their levels 

of risk aversion with respect to aggregate macroeconomic risk. Moreover, I allow 

the bond investor’s risk aversion to vary independently of the aggregate state, which 

leads to time-varying divergence in risk premia across corporate bond and equity 

markets.18 I solve the model numerically and calibrate parameters such that the 

model yields moments consistent with empirical observations.19 

                                                           
18 The empirical findings of Collin-Dufresne, Goldstein and Martin (2001) suggest that changes in 
corporate bond credit spreads are driven by a factor independent of the equity market and economic 
state. This should cause the degree of divergence between equity and corporate bond risk premia to 
fluctuate through time. Choi and Kim (2018) find that the degree of divergence does indeed vary 
through time and is associated with proxies for market sentiment. Kapadia and Pu (2012) show 
that time-varying arbitrage constraints play a role in the extent to which divergence between equity 
and corporate bond risk premia can be resolved. 
19 In particular, the equity investor’s risk aversion is set to match the equity Sharpe ratio, which is 
the common approach in the literature (Zhang 2005). Studies that introduce risky debt typically 
require that the bond investor has the same risk aversion as the equity investor (e.g., Gomes and 
Schmid 2010). In my study, the bond holder’s risk aversion process is instead calibrated to match 
leverage dynamics. Admittedly, it would be ideal to attempt to match credit spread dynamics. 
However, the model would have to be substantially extended to produce realistic credit spread 
dynamics, a limitation I acknowledge and discuss further in Chapter 5. 
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To obtain my main results, I compare the corporate policy outcomes of the 

baseline calibrated model to outcomes in an alternate scenario where corporate 

bond and equity investors price risk in the same manner.20 Consistent with 

empirical evidence, my calibrated model shows that, in order better match average 

leverage in the data, the bond investor’s risk aversion must be higher that the 

equity investor’s risk aversion. The degree to which the bond holder’s risk aversion 

varies through time also matters, but not to the same extent. In quantitative terms, 

my model produces an average market (book) leverage that is 2.8 (3.3) percentage 

points lower. The investment rate is also relatively lower, but the magnitude of the 

decrease is modest. My model yields an increase in the frequency of equity issuance, 

which could explain why the reduction in investment remains modest.  

The mechanism behind my results is as follows. First, firms are more likely to 

default on corporate bonds when the economy is weak. As the bond holders’ 

macroeconomic risk aversion increases beyond the risk aversion of equity holders, 

bond holders seek a larger premium for default risk. For each incremental unit of 

debt, the marginal cost of borrowing rises at a greater rate than the marginal benefit 

of interest tax shields.  As a result, the optimal level of debt is lower. Investment 

                                                           
20 To be specific, in the alternate scenario, the risk aversion of the corporate bond investor is time 
invariant and is set to equal the level of the equity holder’s risk aversion. The rationale is to highlight 
the corporate policy insights that are foregone when undertaking the conventional approach to set 
bond holder risk aversion based on empirical equity risk premia.   
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does not necessarily decrease, since firms can substitute their financing source to 

equity. There will be cases, however, in which the decrease in debt capacity 

constrains investment. In such cases, the costs of equity issuance21 are too large 

relative to the marginal benefit of foregone investment.22  

My findings reveal a new channel to address the low-leverage puzzle. This 

puzzle is exemplified by Graham (2000), who argues that US firms have suboptimal 

leverage ratios. That is, firms appear to forgo the net marginal benefits of extra 

debt. At observed leverage levels, Graham (2000) finds marginal interest tax shields 

to be greater than marginal cost of financial distress. To rationalize this 

observation, Chen (2010) introduces macroeconomic risk aversion that inflates the 

marginal cost of debt relative to its benefit, such that optimal leverage is lower. I 

contribute to this approach with the added insight that optimal leverage is lowered 

further when the risk aversion of corporate bond holders is relatively higher. 

1.3 Thesis outline 

The remainder of the thesis is organized as follows. Chapter 2 reviews the literature 

related to the two essays of this thesis. I present the first essay in Chapter 3. In 

                                                           
21 Especially if one accounts for fixed and variable costs, such as associated with the underwriting 
process (Hennessy and Whited 2007). 
22 Foregone investment refers to the difference between: (i) the investment level in the baseline 
model with relatively more expensive debt and (ii) the investment level in the scenario with cheaper 
debt and higher debt capacity.  



12 
 

this chapter, I detail my empirical examination of corporate bond mutual funds’ 

investment behaviour with respect to their mandates. Chapter 4 comprises the 

second essay, in which I explore corporate policy in a setting where corporate bond 

and equity investors price risk differently. I conclude in Chapter 5, where I also 

discuss limitations and directions for future work. I summarize each chapter below.  

Chapter 2: Literature review 

In this chapter, I review the literature that relates to the research questions of this 

thesis. The chapter is divided in four sections, each summarized below.  

In the first section, I review the literature on corporate bond market clientele, 

including corporate bond mutual funds. Cai et al. (2018) examine herding behaviour 

among the main institutional clientele groups in the corporate bond market: 

insurance firms, mutual funds and pension funds. Other studies examine the 

investment behaviour of insurance firms (Ellul, Jotikasthira, and Lundblad 2011; 

Becker and Ivashina 2015). Studies specific to corporate bond mutual funds cover 

topics such as: (i) the relation between investment behaviour and performance (Cici 

and Gibson 2012; Choi and Kronlund 2017), (ii) the relation between flows and 

past performance (Chen and Qin 2016; Goldstein, Jiang, and Ng 2017) and (iii) the 

price impact of flow-driven trading decisions (Hoseinzade 2016; Jiang, Li, and Wang 

2017; Choi and Shin 2018). I find no studies that directly examine how mandates 

relate to the investment decisions of corporate bond mutual funds.  
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In the second section, I review studies related to mutual fund mandates. First, 

I discuss studies that provide insights regarding the incentives of funds to follow 

their mandates.  These studies cover topics such as: (i) the importance of mandates 

to a fund’s investors (Sharpe 1966), (ii) the legal enforceability of mandates 

(Almazan et al. 2004) and (iii) the role of managerial compensation structure as an 

incentive to follow mandates (Starks 1987; He and Xiong 2013). I also review several 

studies that examine mutual fund investment styles, which are conceptually related 

to mandates (e.g., Brown and Goetzmann 1997; diBartolomeo and Witkowski 1997; 

Kim, Shukla, and Tomas 2000). With respect to this literature, I carefully explain 

how my study provides a distinct contribution. In summary, my study is unique in 

its narrower focus on corporate bond mutual funds. This allows me to explore 

mandates at a more refined level, whereas prior studies employ a broader 

perspective that abstracts key mandate details.  

In the third section of Chapter 2, I review evidence that suggests corporate 

bond investors and equity investors price risk differently. In particular, I draw on 

the concept of market segmentation. Market segmentation challenges the view that 

markets are integrated. As defined by Choi and Kim (2018), integrated markets 

should exhibit the same risk factors, as well as proportionally identical premia for 

these risk factors. However, I point out several studies that uncover asset pricing 

evidence that suggests equity and corporate bond markets are not integrated 
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(Collin-Dufresne, Goldstein, and Martin 2001; Huang and Huang 2012; Kapadia 

and Pu 2012; Choi and Kim 2018). Conceptually, segmentation allows mispricing 

to occur, which is puzzling, as this ought to be resolved by textbook arbitrage. To 

explain this puzzle, I outline a series of studies on the practical impediments that 

arbitrageurs face in their task to resolve mispricing (Shleifer and Vishny 1997; Yu 

2006; Duarte, Longstaff, and Yu 2007; Gromb and Vayanos 2010; Kapadia and Pu 

2012). Altogether, the literature reviewed in this section supports the key 

assumption in the second essay that corporate bond and equity investors price risk 

differently.  

In the last section, I focus on studies that emphasize the role of the firm’s 

investors in corporate decision-making. In particular, I review corporate finance 

studies that introduce investor preferences to generate asset risk premia. Chen 

(2010) and Bhamra, Kuehn, and Strebulaev (2010) show this to be a promising 

avenue to address the low-leverage puzzle. However, in these studies, corporate 

bond investors are assumed to price risk the same as equity investors. Therefore, 

the key contribution of my second essay is to show that the low-leverage puzzle 

may be further addressed in a setting where corporate bond investors price risk 

differently.23 I also review studies on supply-side corporate finance (e.g., Leary 2009; 

                                                           
23 Baker, Hoyer, and Wurgler (2017) also examine leverage in a setting where corporate bond and 
equity investors price risk differently. However, they focus on how expected equity returns and 
aggregate risk exposures are inversely related in the cross-section of firms (which the authors refer 
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Massa, Yasuda, and Zhang 2013; Hugonnier, Malamud, and Morellec 2015b), as 

well as studies on the corporate policy implications of agency conflicts between 

shareholders and debtholders (e.g., Childs, Mauer, and Ott 2005; Titman and 

Tsyplakov 2007).  

Chapter 3: Corporate bond mutual fund investment behaviour vis-à-vis 

their mandates 

This chapter comprises the first essay of the thesis, an examination of the 

investment behaviour of corporate bond mutual funds. Motivated by empirical and 

anecdotal evidence (He and Xiong 2013; Spiegel and Starks 2016), the main research 

question is whether funds’ investment decisions reflect their mandates. 

To investigate this question, I use mutual fund data, including quarterly 

portfolio holdings, from the CRSP Survivor-Bias-Free Mutual Fund Database. 

With the aid of Lipper objective codes, which are based on mutual fund 

prospectuses, I identify groups of funds with similar mandates. The mandate groups 

are delineated via the portfolio credit quality and/or maturity targets of the funds. 

Therefore, these mandate identifiers set clear expectations as to how funds should 

differ in terms of the credit quality and/or maturity of the corporate bonds they 

invest in. The test these expectations, I formally compare the investment activity 

                                                           
to as the ‘risk anomaly’). In my model in Chapter 4, I do not have this inverse relation. Instead, I 
focus on the difference in the magnitude of risk premia across corporate bond and equity markets. 
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of funds with different mandates across various segments of the corporate bond 

market. As with the mandate groups, the segments are also delineated in terms of 

credit quality and maturity. 

The main results show that differences in investment activity are significantly 

aligned with the differences predicted by the funds’ mandates. For example, funds 

that target relatively higher portfolio maturities are significantly more active in the 

segment for long-term corporate bonds. This applies to overall investment 

expenditure, as well as to how each incremental unit of flow is spent. That is, funds 

don’t shift their focus to other segments in response to investor flows. In most cases, 

the findings hold in both secondary and primary markets, regardless of whether the 

issuer is a portfolio firm. Moreover, findings are robust even when I use all types of 

bonds (i.e. not just corporate bonds) to construct investment activity measures. 

Finally, I attempt to analyse how future risk-adjusted performance relates to 

expenditure across different corporate bond market segments. Overall, I find little 

evidence of a significant relation. 

Chapter 4: Corporate policy when equity and bond holders price risk 

differently 

In this chapter, I present my second essay, in which I investigate corporate policy 

in a theoretical framework where corporate bond and equity investors price risk 

differently. Specifically, I incorporate evidence that shows risk premia are different 
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across corporate bond and equity markets (Huang and Huang 2012; Choi and Kim 

2018). For intuition, I first analyse a static two-period model. I then use a dynamic 

model to quantify the implications. 

The static model demonstrates how a firm’s financing and investment choices 

are affected by divergence in equity and corporate bond risk premia. I first show 

how, compared to a framework where investors are risk-neutral, risk aversion 

increases the marginal cost of debt relative to its tax shield benefits. This 

mechanism lowers optimal leverage, as previously shown by Chen (2010). The key 

insight is that, as debt holder risk aversion increases beyond that of equity holders, 

optimal leverage falls further still. The effect on investment is somewhat ambiguous. 

Where investment is initially financed purely with debt, investment decreases in 

line with the decrease in debt capacity. Beyond a certain point, however, it is 

worthwhile to issue equity instead of debt, to avoid foregoing the marginal benefit 

of additional investment.  

The dynamic framework draws on the model of Gomes and Schmid (2010), 

with the novel addition of separate risk pricing mechanisms for debt and equity 

investors.  To quantify the effects of diverging risk premia, I first calibrate the 

parameters of the model such that the model generates asset pricing and corporate 

finance moments that are close to the data. Consistent with empirical evidence, the 

calibrated risk aversion of the bond holder is relatively larger, such that corporate 
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bond risk premia are larger than equity risk premia. If I lower the bond risk 

premium to the level of the equity risk premium, then average market (book) 

leverage increases 2.8 (3.3) percentage points. The magnitude of the investment 

effect is modest, likely due to the ambiguity in the channel described in the static 

setting. With less debt financing and only a modest decrease in investment, there 

is consequently some substitution towards equity financing. 

Chapter 5: Concluding remarks 

This chapter concludes the thesis with a summary of the findings and contributions, 

including some of the key implications. My first essay provides a novel insight 

regarding corporate bond mutual funds, the fastest growing clientele for corporate 

bonds. I show that mandates are a key determinant of the funds’ investment 

decisions. This finding has an important implication for studies that investigate 

how mutual funds, as suppliers of debt capital, influence a firm’s corporate policies 

(Massa, Yasuda, and Zhang 2013; Zhu 2018). Namely, my finding suggests that a 

fund’s willingness to supply debt capital is driven by the features of the debt 

security being issued. My second essay highlights that, to better understand 

corporate policy, it is important to recognize differences between corporate bond 

and equity clientele. Accounting for how the two sets of clientele price risk 

differently can address the low-leverage puzzle. 
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I also discuss some limitations and provide recommendations for potential 

future research. Specifically, I acknowledge that, in the first essay, a more detailed 

identification of mutual fund investment mandates would allow for a deeper 

analysis of funds’ investment choices. In the second essay, if the model were to 

incorporate multi-period debt,24 further insights could be provided on the 

interaction between debt overhang and differences in the pricing of risk.   

                                                           
24 Multi-period debt would also allow for a more realistic calibration of bond holder risk aversion to 
match empirical credit spreads.  
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Tables and figures 

Figure 1.1: Corporate bond and equity market clientele composition 
In this figure, I outline the clientele composition in corporate bond (Panel A) and equity (Panel B) 
markets. The underlying data is sourced from the Financial Accounts of the United States, published 
by the US Federal Reserve. The data shows the total market value of corporate bond and equity 
assets owned by each group: mutual funds, insurance firms, pension funds (both private and public 
sector), ETF’s (exchange-traded funds), other domestic institutions (such as banks, dealers, non-
financial corporations, federal/state/local government entities) and foreign owners. Notably, the 
corporate bond holdings of households (and some minor entities that fall under other domestic 
institutions) are reported at face value. Corporate bond holdings include USD-denominated issues 
of foreign firms, as the Federal Reserve asset ownership data does not distinguish foreign and 
domestic corporate issuers. Equity holdings include both ordinary and preferred shares, as well as 
shares issued by foreign corporations (including American Depositary Receipts). In the two panels, 
I show how the ownership composition varies across the 7 clientele groups between 2000:Q1 and 
2018:Q2 (left-hand-side vertical axis). I also aggregate the dollar value of the holdings in each year 
to show how the market size evolves through time (right-hand-side vertical axis).  
 
Panel A. Corporate bond market clientele 
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Panel B. Equity market clientele 
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Chapter 2: Literature review 

2.1 Corporate bond market clientele 

2.1.1 Overview of corporate bond market clientele  

As shown in Figure 1.1, the market for US corporate bonds is dominated by 

institutional investors. In the literature, Cai et al. (2018) report that institutions 

are the direct holders of almost three-quarters of US Dollar denominated corporate 

bonds. They use proprietary data on institutional corporate bond holdings and 

show that three main types of domestic institutional clientele are: insurance firms, 

mutual funds and pensions funds. They also show that, between 1998 and 2014, 

insurance firms were the most prominent holders of corporate bonds among the 

three clienteles. Collectively, the value of insurance firms’ corporate bond holdings 

exceeds the amount held by mutual funds and pension funds put together. Though 

insurance firms continue to dominate, Cai et al. (2018) point out that mutual funds’ 

share of domestic institutional corporate bond holdings has increased from 19% in 

1998 to 34% in 2014.  

Cai et al. (2018) provide perspectives on the investment behaviour of the key 

domestic institutional clientele in the corporate bond market. They examine the 

extent of herding in the institutions’ decisions regarding their portfolio holdings of 

individual corporate bonds. That is, they gauge the degree to which institutions 
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trade simultaneously in the same direction across the same corporate bonds. Cai et 

al. (2018) find that institutions in the corporate bond market herd together more 

than institutions in the equity market, particularly when they decrease positions. 

This behaviour appears to exert transitory price pressure on corporate bonds. 

Evidence of herding is present across all types of corporate bond market clientele 

and is strongest for insurance firms. In their conclusion, Cai et al. (2018) encourage 

future research to more closely investigate the investment behaviour of corporate 

bond market participants. In this regard, my study in Chapter 3 contributes 

evidence on how the investment decisions of corporate bond mutual funds are 

related to their mandates.  

As the most prominent holders of corporate bonds, the investment activities of 

insurance firms warrant attention from researchers. Becker and Ivashina (2015) 

note that the investment portfolios of insurance firms are subject to regulation that 

imposes higher capital requirements for riskier portfolio assets. As insurers’ 

portfolios consist primarily of fixed income securities, credit ratings are used as the 

primary tool to evaluate risk. However, within each credit rating segment, the yield 

on corporate bonds can vary significantly. Becker and Ivashina (2015) find that 

many insurance firms exhibit a propensity to select the higher-yielding bonds within 

the same credit rating category. This allows the insurance firms to increase their 

portfolio yield and simultaneously keep regulatory capital requirements constant.  
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Ellul, Jotikasthira and Lundblad (2011) also examine the investment decisions 

of insurance firms in the context of regulatory constraints. They note that 

regulation imposes significant excess capital requirements for holdings of bonds 

without an investment grade rating. Therefore, this may incentivize insurance firms 

to immediately sell corporate bonds once they are downgraded from above to below 

the investment grade threshold. Ellul, Jotikasthira and Lundblad (2011) find 

evidence that supports this hypothesis. Moreover, they find that collective selling 

pressure by insurance firms temporarily depresses the price of recently downgraded 

corporate bonds.  

Spiegel and Starks (2016) find evidence of price pressure similar to that found 

by Ellul, Jotikasthira and Lundblad (2011). However, Spiegel and Starks's (2016)  

finding apply more generally to all corporate bonds whose rating crosses the 

investment grade threshold. They suggest that this stems from institutional 

rigidities in the corporate bond market. In particular, Spiegel and Starks (2016, 8-

11) provide anecdotal examples of how corporate bond mutual fund managers are 

subject to mandates to invest in either high yield or investment grade bonds, but 

not both. Therefore, as a bond crosses the investment grade threshold, mutual funds 

may execute forced sales that exert price pressure. Ellul, Jotikasthira and Lundblad 

(2011) provide a similar argument for insurance firms. However, even though 
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insurance firms collectively own the largest proportion of corporate bonds, they do 

not account for nearly as much of the trading volume.  

Bessembinder, Maxwell and Venkataraman (2006) estimate that insurance 

firms accounted for just 12.5% of corporate bond market trading volume in the 

second half of 2002. Between 2000 and 2005, Massa, Yasuda and Zhang (2013, 192-

193) report that portfolio turnover for mutual funds is almost twice that of 

insurance firms. Though I do not have a direct estimate of trading volume 

attributable to mutual funds, one could surmise that they account for a larger and 

growing proportion of corporate bond trading volume, especially in recent years. 

This further motivates the need to understand the investment behaviour of 

corporate bond mutual funds. With respect to Spiegel and Starks (2016), my study 

in Chapter 3 makes an important contribution to document how credit quality 

mandates, an example of institutional rigidity, influence the investment decisions 

of corporate bond mutual funds. 

2.1.2 Corporate bond mutual funds 

The rise of mutual funds as a significant clientele for corporate bonds, as highlighted 

by Cai et al. (2018) and Figure 1.1 of this thesis, is most pronounced from 2009 

onwards. This trend motivates several recent studies to examine corporate bond 

mutual funds (e.g., Choi and Kronlund 2017; Goldstein, Jiang, and Ng 2017; Choi 

and Shin 2018), including my own study in Chapter 3. Notably, my study makes a 
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novel contribution to the existing literature on corporate bond mutual funds. That 

is, my study is the first to examine the influence of mandates on the funds’ 

investment behaviour.  

In my study, I employ Lipper objective codes as identifiers of corporate bond 

mutual fund mandates. Similar to other studies in the literature, Lipper objective 

codes play a key role in the sample selection procedure (Choi and Kronlund 2017; 

Goldstein, Jiang, and Ng 2017). Perhaps more important is that some corporate 

bond mutual fund studies, such as Choi and Kronlund (2017), utilize Lipper 

objective codes as the basis for style fixed effects, to control for assumed differences 

in investment behaviour associated with corporate bond fund mandates. My study 

is the first to formally confirm that Lipper objective codes, as proxies for funds’ 

mandates, are significantly associated with differences in investment behaviour 

across funds.  

While corporate bond mutual fund flows play an important role in my study, 

I do not examine the determinants of corporate bond mutual fund flows, as Chen 

and Qin (2016) and Goldstein, Jiang and Ng (2017) do. I take fund flows as an 

independent variable to explain contemporaneous investment behaviour, rather 

than make any attempt to explain the flows themselves. However, in unreported 

results, I account for the persistence of mutual fund flows, found for both corporate 

bond funds (Chen and Qin 2016; Goldstein, Jiang, and Ng 2017) and equity funds 
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(e.g., Warther 1995; Coval and Stafford 2007; Frazzini and Lamont 2008). I model 

flows as an auto-regressive process of order 1 and take the residual as a measure of 

unexpected flows. The results in Chapter 3 remain qualitatively similar when using 

this measure of unexpected flows instead of the flows themselves.  

With regard to fund flows, my contribution is to show that corporate bond 

mutual funds invest their net flows in accordance with their mandates. In the 

literature, Choi and Shin (2018) highlight that, relative to equity funds, corporate 

bond mutual funds hold higher cash buffers, which are accumulated (decumulated) 

as funds experience inflows (outflows). Hoseinzade (2016) and Jiang, Li and Wang 

(2017), show that, in addition to cash, corporate bond mutual funds also use 

government bond holdings as liquidity buffers. These liquidity buffers are essential 

to limit costly corporate bond fire sales in the event of large investor redemptions 

(Hoseinzade 2016; Jiang, Li, and Wang 2017; Choi and Shin 2018). Overall, 

liquidity management arises a key factor in how funds invest their flows. I show 

that mandates are also a key factor.  

In the equity mutual fund literature, several studies show that funds allocate 

inflows disproportionately to expand existing positions (e.g., Coval and Stafford, 

2007; Shive and Yun, 2013). For corporate bond mutual funds, Zhu (2018) shows 

that funds allocate disproportionately more inflows to new bonds issued by firms 
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that are currently in the funds’ portfolios.25 Funds may prefer to invest in these 

portfolio firms to leverage any information advantage they may have (e.g., from 

previous due diligence efforts). I show that, even for the new issues of portfolio 

firms, a first-order consideration for the investment decision of corporate bond 

mutual funds is whether the bond matches the funds’ mandate criteria.  

In my study, I provide firsthand evidence on how performance relates to a 

fund’s investment across market segments of varying alignment with the fund’s 

mandate. Cici and Gibson (2012) show that corporate bond mutual fund 

performance is not consistently associated with a managers’ ability to pick: (i) 

individual bonds which outperform their matched credit rating and duration-based 

portfolios or (ii) credit rating and duration-based portfolios which outperform the 

corporate bond market as a whole. In contrast to my approach, Cici and Gibson 

(2012) focus on individual security selection. However, via the credit rating and 

duration-based portfolios, they do evaluate the manager’s ability to time broader 

segments of the corporate bond market. Given that Cici and Gibson (2012) find no 

evidence of segment timing ability, it perhaps makes sense that, in my study, I find 

no significant relation between performance and how funds invest across segments.  

Choi and Kronlund (2017) also employ security-level holdings data, but their 

goal is to identify corporate bond funds which have a propensity to select the 

                                                           
25 That is, the fund owns one or more of the firm’s outstanding bond issues. 
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highest-yielding bonds within credit rating and maturity-based segments. This is 

conceptually similar to the study that Becker and Ivashina (2015) perform for 

insurance firms. Choi and Kronlund (2017) show that funds that reach for yield in 

this manner subsequently perform worse on a risk-adjusted basis. Perhaps an 

interesting extension would be to analyse the extent to which reaching-for-yield 

behaviour conflicts with a fund’s mandate.  

2.2 Mutual fund investment mandates 

With respect to the literature on corporate bond mutual funds, my findings on the 

relation between mandates and investment decisions provide a novel contribution. 

Below, I discuss how my study fits in the broader funds management literature, 

with a focus on studies that either directly or indirectly relate to investment 

mandates. 

2.2.1 Mandate compliance incentives 

The incentives that govern the degree to which a mutual fund complies to its 

mandate can be either explicit or implicit. Explicit incentives come in the form of 

legal requirements. The scope of the law to enforce mandates is discussed by 

Almazan et al. (2004). Implicit incentives are generally related to managerial 

compensation, namely the extent to which different bonus structures encourage 

fund managers to make investments that are aligned with the funds’ mandates. Ma, 
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Tang and Gómez (2018) detail the key features of compensation in the asset 

management industry. Starks (1987) and, more recently, He and Xiong (2013) study 

the theoretical link between fund managers’ compensation incentives and their 

investment behaviour. He and Xiong (2013) specifically focus on how mandates are 

linked with compensation.  

A normative discussion by Sharpe (1966) on the economic role of mutual funds 

alludes to the importance of investment mandate adherence. Sharpe (1966) suggests 

that a fund’s investors require an ex ante understanding of portfolio risk, so that 

they may arrange their overall holdings in an optimal manner. Sharpe (1966) also 

points out that a fund’s prospectus documentation, in which the mandate is 

described, serves as a source of information regarding the fund’s expected portfolio 

risk. Therefore, the deliverance of a consistent portfolio risk profile, as desired by 

investors, is analogous to investment mandate adherence.  

Given Sharpe's (1966) arguments, it would appear natural for strict legal 

enforcement of mandates to be a top priority for regulators. However, Almazan et 

al. (2004) outline the legal environment of mutual funds and find that it is not so.26 

They describe mandates as consisting of fundamental and non-fundamental parts. 

Under the Investment Company Act of 1940, only the fundamental part is legally 

                                                           
26 Almazan et al. (2004) focus on explicit constraints related to activities such as short-selling, 
leverage or use of derivatives. Nevertheless, they cover the overall legal framework for mutual funds, 
especially how it applies to investment policy mandates in general.   
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binding, and alterations require shareholder approval. However, the fundamental 

part typically consists of a broad investment objective that is designed to provide 

the fund manager with as much flexibility as possible. The non-fundamental part 

of the mandate, which is not legally binding, contains more detailed specifications 

related to the fund’s portfolio risk and the types of securities the fund intends to 

focus on.  

Given the lack of explicit legal incentives to enforce mandates, the extent to 

which mandates are followed largely depends on fund managers’ compensation 

schemes. Ma, Tang and Gómez (2018) provide a comprehensive overview of 

portfolio manager compensation in mutual funds.27 They also provide some insight 

on the compensation of investment advisors (i.e. the asset management firm). In 

particular, they note that, if the compensation of investment advisors is based upon 

the performance of the fund, the incentives must be symmetric. That is, the reward 

for performance above a benchmark must be equally proportional to the penalty 

for underperformance. Here, the benchmark is typically a portfolio index that 

reflects the fund’s mandate. Ma, Tang and Gómez (2018) point out, however, that 

investment advisor compensation is rarely performance-based, limited to less than 

                                                           
27 The sample period in this study is relatively recent: 2006 to 2011. Importantly, the authors find 
that the compensation patterns do not vary significantly through time (Ma, Tang, and Gómez 2018, 
12). Though this does not guarantee that their observations can be generalized from 2011 onwards, 
they nevertheless provide, to the best of my knowledge, the most comprehensive overview of mutual 
funds compensation structures in the literature. 
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5% of cases. Instead, the advisor compensation is predominantly derived from fees 

in the form of a fixed percentage of the fund’s total net assets. Therefore, even 

though Starks (1987) theoretically proves that a symmetric compensation structure 

aligns managerial interests to that of investors, it is rarely used in practice. 

Nevertheless, the compensation of portfolio managers is arguably more relevant, as 

they ultimately control the day-to-day portfolio decisions. 

In contrast to investment advisors, the compensation of portfolio managers is 

linked to the fund’s performance in 79% of cases (Ma, Tang, and Gómez 2018). 

However, since symmetric bonus requirements apply only to investment advisors, 

the performance-related incentives of portfolio managers are predominantly 

asymmetric. This asymmetry typically entails greater reward for outperformance 

relative to the penalty for underperformance. Ma, Tang and Gómez (2018) also find 

that, for about half the portfolio managers in their sample, compensation depends 

on the profitability of the advisor. For 19.6% of portfolio managers, compensation 

is linked to the fund’s size. These stylized facts paint a picture in which many 

portfolio managers face incentives that encourage them to both: (i) maintain 

performance close to the designated benchmark and (ii) improve performance as a 

means to enhance their bonus or the profitability of the investment advisors.28  

                                                           
28 Ma, Tang and Gómez (2018, 11) state the following applies to the portfolio managers whose 
compensation depends on the profitability of the investment advisor: “Arguably, the compensation 
of these portfolio managers is indirectly tied to the fund’s AUM and performance, since the advisor’s 
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He and Xiong (2013) study the optimal contract between the advisor and the 

portfolio manager. In their theoretical setting, agency costs are minimized if 

compensation is closely tied to the fund’s performance, as measured by the fund’s 

return relative to a benchmark. The benchmark is typically the return of a market 

segment that is aligned with the fund’s mandate. The optimal contract derived by 

He and Xiong (2013) ensures there is both reward for overperformance and penalty 

for underperformance,29 such that the manager is incentivized to follow the fund’s 

mandate. Therefore, given that most portfolio managers have this compensation 

scheme, as revealed by Ma, Tang and Gómez (2018), the model of He and Xiong 

(2013) suggests that we should expect to observe mandate compliance. My 

empirical findings in Chapter 3 support this claim, at least to the extent that 

differences in mandates are aligned with differences in funds’ investment behaviour. 

2.2.2 Mandates and styles 

In the literature, there are several papers that study mutual fund investment styles, 

a concept closely related to mandates (e.g., Brown and Goetzmann 1997; 

diBartolomeo and Witkowski 1997; Kim, Shukla, and Tomas 2000). Investment 

styles are identified via objective codes that outline the basic investment strategies 

                                                           
profitability depends on the advisory fee rates and the advisor’s total AUM, which also vary with 
fund performance.” Here, AUM refers to assets under management.  
29 In He and Xiong's (2013) model, the optimal penalty for underperformance is smaller than the 
optimal reward for outperformance, which is consistent with the empirical observations of Ma, Tang 
and Gómez (2018). 
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of mutual funds. The main purpose of objective codes is to group funds with similar 

investment strategies under distinct investment style categories, to aid investors in 

their search for funds that can fulfil their investment needs. The concern of Brown 

and Goetzmann (1997) and other papers in this area is whether funds are 

appropriately classified. In particular, the goal is to assess whether it is advisable 

for investors to compare funds within a given style category, especially since 

different investment strategies carry different risks. Some studies document how 

some funds, which appear as the top performers in a style category, achieve this 

status through investment strategies that carry higher risks relative to other funds 

in the same style category (e.g., Bowen and Statman, 1997; Najand and Prather, 

1999). 

The classification methods used to determine investment styles and objective 

codes are often based on the investment mandates described within funds’ 

prospectuses. However, to keep classification systems simplified for investors, the 

style that corresponds to each objective code only captures the basic mandate 

features shared within each category of funds. Therefore, an examination of styles 

is not necessarily equivalent to an examination of mandates, unless the research 

methodology carefully accounts for the extent to which objective codes reliably 

identify funds’ mandates. Namely, in the literature on mutual fund styles (e.g., 

Brown and Goetzmann 1997; diBartolomeo and Witkowski 1997; Kim, Shukla, and 
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Tomas 2000), heterogeneity in behaviour among mutual funds within a style 

category cannot be explicitly attributed to funds’ failure to follow investment 

mandates. The heterogeneity could also simply reflect differences in investment 

mandates that are abstracted by the broad definition of a category’s investment 

style. Therefore, in Chapter 3, I limit my investigation to between category 

differences. To the extent that my study in Chapter 3 is comparable to studies on 

mutual fund styles, I document the literature on the latter below. 

A series of studies in the 1970’s focus on the ability of Wiesenberger objective 

codes to separate mutual funds into distinct risk categories, where risk is measured 

by funds’: (i) return volatility (Bogle 1970) or (ii) beta exposure to the market 

return (Reints and Vandenberg 1973; McDonald 1974; Klemkosky 1976). Bogle's 

(1970) relatively small sample of 26 mutual funds reveals that the Wiesenberger 

objective codes successfully categorize funds according to their risk-return 

characteristics. Graphically, along a risk-return diagonal, funds with the same code 

appear as distinct groups, clearly separated from funds with different codes. 

However, with a larger sample of 123 funds, McDonald (1974) shows that, both in 

terms of return volatility and beta exposures, there is significant overlap among 

Wiesenberger categories. Reints and Vandenberg (1973) confirm this with formal 

statistical tests. They claim that Wiesenberger codes fail to distinguish mutually 

exclusive fund categories according to the funds’ betas. Subsequently, a revised 
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Wiesenberger classification scheme emerged.  Klemkosky (1976) shows that this 

new scheme satisfies the criteria posed by Reints and Vandenberg's (1973) study. 

These studies highlight how crucial it is that classification schemes keep up to date 

with the mutual fund industry to correctly identify the key elements of funds’ 

mandates.  

Sharpe (1992) introduces an approach to style analysis that underpins 

subsequent studies in the area.  His approach uses multivariate return regressions 

to estimate the exposure of a fund’s returns to various asset class indices or portfolio 

returns. Sharpe (1992) restricts the sum of the estimates to 1, such that each 

coefficient represents the percentage contribution of a particular market segment 

to performance. An alternative interpretation is that the normalized coefficients 

represent the portfolio weights of various market segments. DiBartolomeo & 

Witkowski (1997) apply Sharpe's (1992) methodology to examine whether 

Micropal’s objective codes successfully group equity mutual funds that have similar 

exposures to various market segments. They find that 298 of their 748 sample funds 

exhibit exposures to market segments that correspond to objective codes other than 

their own. They attribute misclassification to ambiguity in Micropal’s objective 

codes and fund managers’ attempt to game the system to get higher performance 

rankings in lower risk categories.  
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In a related study, Brown and Goetzmann (1997) point out a key weakness in 

Sharpe's (1992) approach is that it subsumes portfolio weights remain fixed through 

time, which is unrealistic. They thus improve on this methodology with the aid of 

regime switching regressions that allow portfolio weights to shift through time. 

Nevertheless, Brown and Goetzmann (1997) deliver similar insights as 

diBartolomeo and Witkowski (1997). They find that many funds are misclassified 

by Morningstar and Wiesenberger categorization schemes. Importantly, both 

studies by diBartolomeo and Witkowski (1997) and Brown and Goetzmann (1997) 

reveal that their statistical classification methods provide a superior cross-sectional 

prediction of risk and return (relative to vendors’ classification schemes). 

Kim, Shukla and Tomas (2000) depart from the return-based regression style 

analysis of diBartolomeo and Witkowski (1997) and Brown and Goetzmann (1997). 

Instead they use a richer set of mutual fund characteristics, including portfolio 

weights across asset classes, to analyse the similarity of funds within and between 

Morningstar categories. Qualitatively, their findings are very similar to those of 

diBartolomeo and Witkowski (1997) and Brown and Goetzmann (1997). They show 

that, on average, only 46% of funds appear to be in an appropriate category. 

However, they find no evidence that fund managers purposefully misclassify to gain 

a better performance ranking in a lower risk category. 
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Najand and Prather (1999) examine CDA investment objectives from an angle 

similar to that of Reints and Vandenberg (1973). Namely, they estimate the beta 

of each fund’s returns with respect to market returns and subsequently use the beta 

estimates as a proxy of funds’ riskiness. Their goal is to test the null hypothesis 

that risk is heterogenous between and homogeneous within the categories delineated 

by the CDA investment objective codes. This null hypothesis paints a scenario that 

is desirable for investors. However, Najand and Prather (1999) find, that while 

there is heterogeneity in risk between categories, there is also substantial 

heterogeneity within each category. The finding holds for Lipper objective codes, 

as well as the empirically-determined classification scheme of Brown and 

Goetzmann (1997).  

In general, studies that examine mutual fund investment styles and, by 

association, mandate-based objective codes, find evidence of misclassification, 

particularly more recent studies. Among the reasons proposed for this observation, 

a major suspect is often the failure of the classification method to incorporate key 

mandate features (Brown and Goetzmann 1997; diBartolomeo and Witkowski 1997; 

Najand and Prather 1999). That is, funds within the same category may be labelled 

with the same broad simplified investment style, but there may be some omitted 

details from their mandates that can account for within-category differences.  
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Therefore, in Chapter 3, I limit my study to between-category comparisons. 

Nevertheless, the notion that some funds are in the wrong category altogether is 

troubling (Brown and Goetzmann 1997; diBartolomeo and Witkowski 1997; Kim, 

Shukla, and Tomas 2000). Therefore, I manually investigate the prospectuses of 

randomly selected sample funds to determine whether Lipper objective codes are 

appropriately assigned. I find little evidence of serious misclassification. Even in 

cases where the mandate of a corporate bond mutual fund does not exactly match 

one of the Lipper objective codes, the fund still receives the Lipper objective code 

it matches best.30 In this sense, between-category comparisons of investment 

behaviour should be associated with differences in mandates. 

My specific focus on corporate bond mutual funds, as opposed to a broad array 

of mutual funds, is motivated by the relative ease of interpreting corporate bond 

mutual fund mandates for the purpose of assigning Lipper objective codes. Namely, 

maturity and credit ratings are unambiguous mandate criteria. On the other hand, 

most of the studies discussed above examine a wider array of funds, at a far broader 

level. For example, in Brown and Goetzmann (1997), there is a single category for 

fixed income mutual funds. This amalgamates high-yield, investment-grade, 

government and municipal bond funds. In fact, none of the reviewed studies have 

                                                           
30 Also, corporate bond mutual funds with mandates that are difficult to classify are captured by 
other Lipper objective codes that I do not use in my study. 
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a category just for corporate bond mutual funds alone. Beyond this difference, I 

also use a different metric of investment behaviour that is based on quarterly 

holdings. Brown and Goetzmann (1997) point out that quarterly holdings could be 

subject to window dressing. However, Chan, Chen and Lakonishok (2002) argue 

that return-based analysis and holdings-based analysis yield similar insights on 

investment styles.31  

2.3  The pricing of risk across corporate bond and equity 

markets  

In Chapter 4, I present a theoretical framework in which I assume that corporate 

bond and equity investors price risk differently. This assumption is grounded on 

evidence from studies that suggest corporate bond and equity markets are 

segmented. In this section, I define the concept of segmentation and review the 

relevant literature, particularly evidence that shows risk is priced differently across 

equity and corporate bond markets.  

                                                           
31 Chan, Chen and Lakonishok's (2002) results apply to equity mutual funds only. However, they 
would arguably hold for corporate bond mutual funds only, as window dressing should be a relatively 
lesser concern in the corporate bond market. The primary reason is that corporate bonds are less 
liquid than equities, so it may be harder for managers to exit non-compliant corporate bond positions 
before they are due to report holdings.  
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2.3.1 Integrated versus segmented asset markets 

Until recently, the prevailing view in the financial literature was that markets are 

integrated, as opposed to segmented. For example, integrated asset markets are a 

key element of the equilibrium capital asset pricing models derived by Sharpe 

(1964),  Lintner (1965) and Mossin (1966). In these models, each investor uses the 

entire universe of risky securities to assemble the optimal diversified market 

portfolio that delivers the highest expected rate of return per unit of volatility. A 

well-known implication is that the excess return of the market portfolio becomes 

the only risk factor relevant to the pricing of individual risky securities. This 

implication may be generalized to any set of aggregate risk factors that consistently 

price the cross-section of asset returns (Choi and Kim 2018). Therefore, asset 

market integration is characterized by the following two conditions: (i) for any 

security, investors demand the same premium per unit of exposure to 

undiversifiable aggregate risk factors and (ii) diversifiable idiosyncratic risk is 

irrelevant to the pricing of individual securities. 

Rubinstein (1973) points out that it is impractical to assume that every 

investor can access all risky securities to form the optimal market portfolio. Even 

if investors could access every risky security, one would further need to assume that 

investors behave rationally to eliminate all diversifiable idiosyncratic risk. 

Therefore, whether due to barriers to entry or heterogeneity in investors’ 
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preferences, it is more plausible to assume that the set of investors varies across 

different market segments. For example, Figure 1.1 is indicative of substantial 

heterogeneity in the composition of clientele across corporate bond and equity 

markets. 

Given the observed clientele heterogeneity across market segments, it is 

plausible that the pricing of risky securities in each market segment incorporates: 

(i) the preferences and/or (ii) the idiosyncratic risk exposure of each segment’s 

investor clientele. A conventional counter-argument is that arbitrageurs would 

immediately correct any such pricing discrepancies, so that markets ultimately 

reflect the pricing mechanism of a single diversified marginal investor. That is, 

arbitrageurs ensure that, at least in terms of asset prices, markets remain 

integrated. However, the studies I review in the remainder of this section provide 

ample evidence of asset pricing dynamics that are consistent with segmented 

markets. 

2.3.2 Evidence of market segmentation 

Several studies show that asset prices in certain markets exhibit patterns that are 

consistent with market segmentation.  These patterns either reveal that: (i) premia 

for equivalent risk factor exposures differ across markets (e.g., Huang and Huang 

2012; Choi and Kim 2018) or (ii) segment-specific risk factors are priced in expected 
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returns even though, in theory, they should not matter (e.g., Collin-Dufresne, 

Goldstein, and Martin, 2001; Gabaix, Krishnamurthy, and Vigneron, 2007).  

Titman (2002) discusses several examples that suggest markets are not 

integrated. The assumptions of the model presented in Chapter 4 draw extensively 

on Titman's (2002, 108-109) observation that debt and equity markets do not 

appear to be integrated. Titman (2002) points out that Huang and Huang (2012) 

are unable to reconcile risk premia in corporate bond and equity markets in their 

empirical implementation of Merton's (1974) model.32 This model takes into 

account that, for any given firm, debt and equity are option-like claims contingent 

on the same underlying firm value. Therefore, using an option pricing model that 

takes firms’ observed equity risk premia and leverage ratios as inputs, Huang and 

Huang (2012) attempt to predict corporate bond yield spreads. They find that, for 

the basic Merton (1974) model, as well as various extensions of the model,33 

predicted corporate bond yield spreads are too low relative to the data. To justify 

this shortfall, Titman's (2002) interpretation is that risk premia in the corporate 

bond market must therefore be larger than equity risk premia. 

                                                           
32 The paper cited by Titman (2002) is actually an earlier working paper version of Huang and 
Huang (2012). However, based on Titman's (2002) inferences, it appears that the results did not 
change significantly in the published version that I cite. 
33 These extensions include features such as jump processes that should, in theory, increase the 
predicted yield spreads.  
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Choi and Kim (2018) undertake a thorough empirical examination of the degree 

of integration between equity and corporate bond markets. They note that perfect 

integration between the two markets should guarantee that (i) risk factors observed 

in one market should be present in the other and (ii) the premium for each risk 

factor should be equivalent. However, they find that some standard equity market 

risk factors (such as net issuance and profitability) are not priced in corporate bond 

returns. Moreover, for the remaining factors that are common to both markets 

(such as investment and momentum), corporate bond risk premia are larger.  

One of the key contributions of this thesis is to show that larger corporate 

bond risk premia can partially resolve the low-leverage puzzle, which I discuss in 

more detail in section 2.4. One could interpret this as indirect evidence in favour of 

market segmentation. Namely, relative to a model where markets are perfectly 

integrated, a model with different debt and equity risk premia is more consistent 

with empirical leverage ratios.  

Evidence of corporate bond and equity market segmentation is also found by 

Collin-Dufresne, Goldstein, and Martin (2001). They adopt a different approach to 

studies that attempt to explain credit spread levels, such as Huang and Huang 

(2012). Instead, Collin-Dufresne, Goldstein, and Martin (2001) focus on changes in 

credit spreads. They find that a latent factor, specific to the corporate bond market, 

explains more than 50% of variation in credit spread changes. Furthermore, this 
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latent factor is not related to equity market variables. This either implies that (i) 

credit spreads respond to some unobservable risk factor, perhaps associated with 

the idiosyncratic risk exposure of under-diversified investors in the corporate bond 

market or (ii) premia for equivalent risk across equity and corporate bond markets 

vary independently of each other. The second point ties in with time varying risk 

premia, popularized by Campbell and Cochrane (1999) as a feature that effectively 

explains the behaviour of asset prices. Titman (2002) suggests that it is possible for 

the divergence in equity and corporate bond risk premia to vary through time, a 

possibility which I account for in my dynamic model in Chapter 4. 

Segmentation evidence is not limited to US debt and equity markets. For 

example, Titman (2002, 107-108) discusses two examples in Hong Kong and Japan 

where, according to the Black-Scholes formula, warrants were mispriced relative to 

underlying stocks. In another article, Gabaix, Krishnamurthy and Vigneron (2007) 

examine the mortgage-backed securities market segment. They find that 

prepayment risk, a segment-specific factor, carries a positive risk premium. 

However, asset pricing models with integrated markets predict that, given the 

observed covariance between prepayment risk and aggregate factors, the premium 

charged by an optimally diversified investor should not be positive. 34 The authors 

                                                           
34 Prepayment has a negative covariance with aggregate conditions, such that the premium should 
be negative. 
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conclude that this risk must thus be priced by mortgage-backed securities 

specialists, rather than a diversified representative investor. In their study, Gabaix, 

Krishnamurthy and Vigneron (2007) allude to two important concepts associated 

with market segmentation: (i) limits of arbitrage and (ii) investment mandates in 

the delegated asset management industry,35 which I discuss in the next sub-section. 

2.3.3 Frictions associated with market segmentation  

The literature discussed so far reveals that asset prices exhibit patterns consistent 

with segmented markets. These pricing discrepancies are puzzling, as they present 

a natural source of lucrative arbitrage opportunities. In theory, arbitrageurs should 

instantaneously trade away any divergence in risk premia across different assets or 

market segments. However, once one considers the practical limitations of arbitrage, 

one can begin to understand how the assumption of perfectly integrated asset 

markets can fail to hold. 

Shleifer and Vishny (1997) recognize that arbitrage strategies in textbook 

models36 fail to capture essential elements of the arbitrage activities carried out by 

practitioners. Textbook arbitrage suggests that, once an investor identifies a 

mispriced asset, it is straightforward to generate risk-less profits upfront with no 

                                                           
35 In the sense that the specialists in Gabaix, Krishnamurthy and Vigneron's (2007) study are funds 
with mandates that restrict them to the mortgage-backed security market. 
36 For example, the no-arbitrage arguments that are used to set up the Black and Scholes (1973) 
option pricing model. 
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capital requirements. That is, the investor can buy an undervalued asset and short 

an overvalued asset in such a way that the expected future net cash flows are zero, 

but the net trade proceeds are positive upon initiation. In reality, arbitrageurs must 

often post margins when they initiate their trades, so they do require capital. In 

many cases, the arbitrageurs source this capital from other investors. Moreover, it 

is unrealistic to wait for all the cash flows to materialize. Instead, arbitrageurs bet 

that the prices of the under- and overvalued assets eventually converge so that they 

can close their position sooner and return profits to their investors.  

In their model, Shleifer and Vishny (1997) recognize there is a risk that 

perceived mispricing could widen before convergence eventually occurs. In this case, 

the arbitrageur’s margin requirements will likely increase as the mispricing widens. 

If, for whatever reason (e.g. liquidity shock), investors are unwilling to provide 

extra capital, the arbitrageur will have to close the position at a loss, even if there 

is certainty that the position will eventually be profitable. This risk causes 

arbitrageurs to be more conservative in the actions they take to correct perceived 

episodes of mispricing. 

Following Shleifer and Vishny's (1997) work, more arguments have emerged to 

highlight the limitations of arbitrage. Gromb and Vayanos (2010) provide a 

comprehensive overview of various frictions that limit arbitrage. As in Shleifer and 

Vishny's (1997) model, Gromb and Vayanos (2010) acknowledge the risk that 
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mispricing could widen after arbitrageurs initiate their position. Additionally, 

Gromb and Vayanos (2010) formally recognize the potential of non-fundamental 

demand (i.e. noise traders) to exacerbate mispricing. They also recognize that, in 

addition to the equity capital constraints highlighted by Shleifer and Vishny (1997), 

arbitrageurs also face leverage constraints. That is, they cannot limitlessly borrow 

at the risk-free rate as assumed by textbook arbitrage. To sum up, there is a limit 

in the amount of capital available to sustain an arbitrage position, especially if the 

market turns against the arbitrageur. Gromb and Vayanos (2010) also point out 

that short-selling is costly and acts as a further impediment for arbitrageurs.  

Empirically, examinations of various arbitrage strategies reveal that, while 

some strategies are profitable on average, they can still expose investors to large 

losses. Duarte, Longstaff and Yu (2007) examine a range of popular fixed-income 

arbitrage strategies. They show that, while some strategies produce positive alpha 

on average, none come without risk. The strategy that is most relevant to this 

thesis is known as capital structure arbitrage. This strategy involves the use of 

variants of Merton's (1974) model to determine whether the rate on credit default 

swaps, written on a firm’s corporate debt, is aligned with the firm’s equity 

valuation. If credit default swap rates and/or equity prices move in a manner that 

contradicts the model, arbitrageurs will attempt to profit by betting on eventual 

convergence. Duarte, Longstaff and Yu (2007) and Yu (2006) provide practical 
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examples of how arbitrageurs can successfully implement this strategy.37 More 

importantly, they also show how it can go wrong and lead to substantial losses. 

This insight is particularly useful to understand how the riskiness of arbitrage 

strategies can prevent the perfect integration of corporate bond and equity markets. 

Kapadia and Pu (2012) delve deeper to show how arbitrage constraints are 

associated with the lack of integration between debt and equity markets. They 

draw on the work of Schaefer and Strebulaev (2008) which shows that the Merton 

(1974) model can accurately predict the sensitivity of corporate bond price changes 

to changes in equity value (despite the model’s known shortcomings in predicting 

credit spread levels). Therefore, whenever price changes in the two markets do not 

conform to the predictions of the Merton (1974) model, Kapadia and Pu (2012) 

take it as evidence of segmentation. They find such episodes occur often and are 

economically significant, but are eventually resolved. However, the length of time 

it takes to revert to a more integrated market state rises with limits of arbitrage 

proxies, such as market liquidity and idiosyncratic risk. Choi and Kim (2018) also 

study the time variation in the degree of integration between debt and equity 

markets. They find that integration is weakest when sentiment is high and when 

short-sale constraints are more pronounced. In the context of Gromb and Vayanos's 

                                                           
37 For example, arbitrageurs could simultaneously purchase a firm’s credit default swaps, as well as 
a delta-hedged long position in equity, if the credit default swap appears to be too low relative to 
model predictions.  
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(2010) work, these two factors represent impediments to arbitrage. In particular, 

sentiment is analogous to non-fundamental demand that can exacerbate mispricing 

and stretch arbitrageurs’ capital capacities.  

One may also argue that institutional rigidities in delegated asset management, 

such as investment mandates, are a potential cause of segmentation and constrained 

arbitrage. He and Xiong (2013, 252) discuss how certain features of the delegated 

asset management industry contribute to market segmentation. Their research 

focuses on the theoretical mechanism by which investment mandates are introduced 

and enforced to regulate the investment behaviour of portfolio managers. They 

show how managerial compensation schemes mitigate agency costs if they 

incentivize managers to focus on their mandated market segments. Agency costs 

arise when managers expose investors to undesired risks from investments outside 

their mandate. Therefore, as observed in practice, managerial compensation is 

primarily linked to performance relative to a mandate-consistent benchmark. This 

way, managers are discouraged from investing in alternative segments, even if these 

segments offer lucrative investment opportunities. He and Xiong (2013, 251-252) 

argue that this leads to capital immobility. This ties in to Duffie's (2010) claim 

that capital immobility contributes to the slow accumulation of the arbitrage 

capital required to resolve mispricing. 
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Another key insight from He and Xiong's (2013) study is that, through 

compensation incentives, fund managers are ultimately exposed to the idiosyncratic 

risk of their mandated market segment. Therefore, even if a fund’s investors are 

diversified, it is ultimately the manager who directly engages with the market. This 

supports the idea that the marginal investor in a given market segment is indeed a 

specialist with idiosyncratic risk exposure, rather than a diversified representative 

investor. Eisfeldt, Lustig and Zhang's (2017) theoretical framework formally 

connects the notions of segmented markets, risky arbitrage and specialists that 

require compensation for bearing asset-specific risk. They show that such a setup 

can account for stylized facts regarding limited participation and the existence of 

specialists such as hedge funds. Besides the study of Gabaix, Krishnamurthy and 

Vigneron (2007) discussed in section 2.3.2, there are others who propose that asset 

prices more likely reflect the pricing mechanism of institutional financial 

intermediaries (e.g., He and Krishnamurthy 2012; Adrian, Etula, and Muir 2014).  

He and Xiong (2013) highlight that investment mandates have a twofold 

contribution to market segmentation. First, if the manager is the marginal investor 

in his mandated market segment, then the pricing of assets in that segment will 

incorporate the manager’s idiosyncratic risk exposure. Second, mandates slow the 

movement of capital towards arbitrage opportunities, which prevents the timely 

correction of the mispricing that can arise in segmented markets. That is, if 
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managers are incentivized to follow their mandates, they will continue to invest in 

the same type of securities. This is especially problematic if these securities are 

already subject to mispricing. If arbitrageurs attempt to correct mispricing too 

early, persistent fund flows38 can exacerbate the mispricing and force the 

arbitrageurs to close their positions at a loss, as predicted by Shleifer and Vishny's 

(1997) model. There are papers that argue price pressure is driven by mutual fund 

flows, resulting in mispricing that can take months to resolve (e.g., Coval and 

Stafford 2007; Choi and Shin 2018). 

Aside from theoretical arguments and anecdotal evidence, it is not known 

whether funds follow their mandates in practice. Some papers document that 

mutual funds favour securities from firms in their portfolio, both in equity markets 

(Coval and Stafford 2007) and corporate bond markets (Zhu 2018). However, no 

studies prior to this thesis documents the extent to which funds favour securities 

that fit their mandate criteria. My findings in Chapter 3 thus offer an important 

contribution to our understanding of the practical implementation of investment 

mandates.  I show that corporate bond mutual funds primarily invest in securities 

that match the credit quality and maturity requirements of their mandates.  

                                                           
38 Mutual fund flows are known to be persistent i.e. lagged fund flows positively predict future fund 
flows (e.g., Y. Chen & Qin, 2016; Coval & Stafford, 2007; Frazzini & Lamont, 2008). 
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2.4 Corporate policy and the firm’s investors 

My essay in Chapter 4 relates to a broader literature that considers how corporate 

decisions relate to capital markets and firms’ investors. In this section, I discuss 

recent developments in the corporate finance literature to account for: (i) the 

pricing of aggregate risk (Bhamra, Kuehn, and Strebulaev 2010; Chen 2010; Kuehn 

and Schmid 2014) (ii) capital market pricing frictions (e.g., Baker, Hoyer, and 

Wurgler 2017; Ma 2018) (iii) supply-side frictions (e.g., Leary 2009; Lemmon and 

Roberts 2010; Massa, Yasuda, and Zhang 2013; Zhu 2018), and (iv) conflicts 

between equity and debt holders (e.g., Childs, Mauer, and Ott 2005; Titman and 

Tsyplakov 2007). I highlight how my work in Chapter 4 contributes to these strands 

of the finance literature, especially how I address the low-leverage puzzle. 

The low-leverage puzzle is the observation that, on average, US firms have 

lower leverage than would appear optimal in a model that balances the trade-off 

between: (i) the benefits of interest tax shields and (ii) the costs of financial distress 

associated with bankruptcy proceedings. Graham (2000) suggests that, ignoring 

personal taxes, a firm could increase its enterprise value by 15.7% if it were to lever 

up to the alleged optimum. He notes that, even though higher leverage increases 

the cost of financial distress, the tax shields benefits are higher still at the margin. 

In Chapter 4, I argue that one should further account for differences in how risk is 

priced by equity and corporate bond investors. Namely, corporate bond market risk 



54 
 

premia appear to be larger than equity market risk premia (Titman 2002; Choi and 

Kim 2018;). With this additional feature, the risk-adjusted cost of financial distress 

increases at a higher rate relative to tax shields benefits, such that optimal leverage 

is lower. 

2.4.1 Intersection of corporate policy and asset pricing 

Often, asset pricing and corporate finance are treated as mutually exclusive 

branches of finance. However, several studies show that the introduction of 

corporate finance concepts can help shed light on asset prices (e.g., Berk, Green, 

and Naik 1999; Carlson, Fisher, and Giammarino 2004; Zhang 2005; Gomes and 

Schmid 2010; Kogan and Papanikolaou 2012; Gamba, Aranda, and Saretto 2018). 

Conversely, there are also several studies that show how asset pricing concepts can 

help explain corporate decisions. For example, some studies introduce a 

representative investor with aversion to aggregate risk, rather than a risk-neutral 

manager, as the underlying corporate decision maker (e.g., Bhamra, Kuehn, and 

Strebulaev 2010; Chen 2010). The key innovation introduced in Chapter 4 is the 

concept of different marginal investors in debt and equity markets. 

Chen (2010) builds a structural model of endogenous financing and default 

decisions, where firms face aggregate macroeconomic risk, as well as idiosyncratic 

risk to cash flows. Compared to other models that endogenize financing and default 

decisions (e.g., Goldstein, Ju, and Leland, 2001), Chen's (2010) main contribution 
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is the introduction of a representative investor who is averse to macroeconomic risk. 

Chen shows that negative correlation between economic conditions and default 

decisions causes the representative investor to demand a premium for bankruptcy 

risk. That is, relative to a risk neutral investor, the risk averse investor in Chen's 

(2010) model wants more compensation for the risk of default.39 This increases the 

credit spread on corporate bonds and reduces optimal leverage. Even though I 

model risk aversion with the simpler approach used by Gomes and Schmid (2010) 

rather than the recursive preferences of Chen (2010), the underlying mechanism in 

Chapter 4 is very similar. My key contribution is to allow for the risk aversion of 

debt and equity investors to diverge, which is consistent with the evidence on 

market segmentation. This helps further address the low-leverage puzzle.  

Another related study is that of Bhamra, Kuehn and Strebulaev (2010), which 

employs a very similar model to Chen (2010). They also recognize the potential of 

macroeconomic risk aversion to address the low-leverage puzzle, but discuss some 

shortcomings in Chen's (2010) approach. They point out that Chen (2010) 

compares empirically-observed leverage to the optimal leverage predicted by his 

model at refinancing points. However, optimal leverage at refinancing points in the 

model is not equivalent to observed leverage in the data, since firms rarely 

restructure their debt in the data. For example, Leary and Roberts (2005) suggest 

                                                           
39 This mechanism is the same as shown by Almeida and Philippon (2007). 
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that restructuring costs prevent firms from refinancing frequently. Bhamra, Kuehn 

and Strebulaev (2010) show that, while their model generates aggregate market 

leverage of 28% at refinancing points, this figure increases to 40% when they 

consider all their simulated data points. This pattern is caused by sticky leverage. 

That is, firms would be willing to reduce their leverage in economic downturns but 

cannot afford to incur the restructuring costs. During upturns, firms can more 

readily overcome refinancing costs and adjust their leverage upwards. In Chapter 

4, the dynamic model features single-period corporate bonds. Therefore, firms need 

to refinance every period, which does not address the concern of Bhamra, Kuehn 

and Strebulaev (2010). Nevertheless, the goal of Chapter 4 is not to precisely match 

leverage in the data, but to show that market segmentation offers a potential 

avenue to explain firms’ apparent conservative use of leverage. In Chapter 5, 

however, I do provide some suggestions as to how future extensions of my model 

could address the concern raised by Bhamra, Kuehn and Strebulaev (2010). 

Another difference between the dynamic model in Chapter 4 and the models 

of Chen (2010) and Bhamra, Kuehn and Strebulaev (2010) is that I include 

investment decisions. Kuehn and Schmid (2014) show that investment frictions, 

specifically irreversible investment, play a key role in the reduction of optimal 
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leverage in a framework with macroeconomic risk.40 Their model predicts average 

market leverage of 29% with irreversible investment and 35% without. The key 

reason is that firms cannot liquidate their capital to meet their debt obligations 

when investment is irreversible. Therefore, they do not lever up as much. This 

insight regarding the effect of investment irreversibility on optimal leverage is plied 

in the construction of the model in Chapter 4. 

2.4.2 Intersection of corporate policy and asset mis-pricing 

Titman (2002) proposes that there should be a link between the lack of market 

integration and corporate finance decisions. If investors face limitations in the 

extent to which they can effectively arbitrage mispricing in segmented markets, 

then it potentially falls to firms to adjust their corporate policy in response to 

mispricing and even exploit it. In particular, Titman (2002) questions how firms 

determine capital structure in segmented debt and equity capital markets. Titman 

(2002) points out that much of capital structure research since Modigliani and 

Miller (1958) focuses on taxation and bankruptcy deadweight losses. This is largely 

because, out of the assumptions behind Modigliani and Miller's (1958) theorem of 

capital structure irrelevance, it is easiest to challenge the assumptions that there 

                                                           
40 Kuehn and Schmid's (2014) objective is to provide an investment-based approach to price 
corporate bonds. Nevertheless, their model also includes financing choices. Hence, I draw on their 
insights about firms’ leverage. 
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are no taxes and no frictions in the bankruptcy process. However, this theorem also 

relies on perfectly integrated markets.  

In an earlier study, Rubinstein (1973) already considers, albeit in a very simple 

model, the effect of segmented markets for the capital structure irrelevance theorem 

of Modigliani and Miller (1958). Rubinstein (1973, 775-758) shows that, if one 

assumes that risk premia in the bond market are higher than in the equity market, 

then optimal capital structure can significantly change.41 His approach and insights 

are very similar to the two-period model presented in Chapter 4, though I also 

account for the investment decision and financial costs of distress. My major 

contribution, however, is to examine the corporate finance implications of market 

segmentation in a dynamic model. In particular, my model is calibrated to match 

empirical moments and thus quantify the effects of segmentation. 

My study in Chapter 4 is not the first to consider how corporate policy relates 

to differences in the pricing of risk across corporate bond and equity markets. In a 

related study, Baker, Hoyer and Wurgler (2017) consider how the ‘risk anomaly’ 

exists in the equity market but not the corporate bond market. The risk anomaly 

refers to the observation that, in the cross-section of firms, there is an inverse 

relation between aggregate risk exposure and expected equity returns. They embed 

                                                           
41 Rubinstein (1973) also introduces taxation in the Modigliani and Miller (1958) framework, 
otherwise the optimum would not exist.  
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this anomaly in a capital structure framework that is conceptually similar to the 

one I employ in Chapter 4. They find that this anomaly can explain cross-sectional 

leverage patterns. My study differs in that I implement a friction that captures 

another dimension by which corporate bond and equity price risk differently. Unlike 

Baker, Hoyer and Wurgler (2017), the correlation between aggregate risk exposure 

and risk premia is never inverted in my model. I instead focus on how differences 

in the magnitude of risk premia across debt and equity markets affect corporate 

policy. For future research, an interesting avenue would be to combine the two 

frictions in the same framework. 

There are other studies that incorporate the channel by which the risk premia 

of securities in different market segments diverge. These studies argue that 

corporations can exploit arbitrage opportunities more readily than financial 

professionals (i.e. hedge funds) through their capital market activities (Greenwood, 

Hanson, and Stein 2010; Khan, Kogan, and Serafeim 2012; Ma 2018). Greenwood, 

Hanson and Stein (2010) provide a simple theoretical take on scenarios where there 

are arbitrage opportunities in the term structure of interest rates. They argue that, 

when certain maturities appear undervalued relative to the corresponding term 

structure-implied yields, corporations may step in as ‘gap fillers’. In another study, 

Khan, Kogan and Serafeim (2012) build on the findings of Coval and Stafford 

(2007) to deliver insights regarding the timing of firms’ equity issuance. They find 
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that firms whose stocks experience mutual fund flow-driven price pressure are more 

likely to issue equity. Ma (2018) recognizes that, beyond standalone price pressure 

in equity or bond markets, it also important to account for time variation in relative 

differences in prices across debt and equity markets. She finds empirical evidence 

that unconstrained firms readily exploit apparent arbitrage opportunities through 

issuance and repurchase activities in both equity and debt markets.  

2.4.3 Supply-side corporate finance 

Titman (2002) regards integration as a key feature of perfect capital markets. 

Another key feature of perfect capital markets is frictionless capital supply. That 

is, so long as security pricing offers an adequate reward for risk, there will always 

be investors willing to purchase securities. Therefore, any capital supply factors, 

such as shocks to clientele wealth, should not matter. However, studies point out 

that suppliers of capital could become relevant through either pricing or quantity 

channels (e.g., Leary 2009; Lemmon and Roberts 2010; Saretto and Tookes 2013).  

In Chapter 4, I adopt a partial equilibrium model, hence I do not have explicit 

supply-side quantity effects. The independent variation in corporate bond risk 

premia in my model could, however, reflect supply-side pricing effects. This follows 

from Collin-Dufresne, Goldstein and Martin (2001), who suggest that the latent 

factor, which they find to explain most variation in credit spread changes, 

potentially captures supply-side conditions specific to the corporate bond market. 
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Some of the studies I review in section 2.4.2, draw on mis-pricing caused by supply-

side effects. For example, Khan, Kogan and Serafeim (2012) argue that flow-driven 

price pressure from mutual funds can lead to overvaluation in equity value, such 

that firms are more likely to issue equity.  

To identify quantity-driven supply effects, several studies examine exogenous 

shocks experienced by significant investors in a market segment (Leary 2009; 

Lemmon and Roberts 2010; Chava and Purnanandam 2011; Saretto and Tookes 

2013). Leary (2009) studies events in the 1960’s that constitute exogenous shocks 

to the US banking system. He shows that the introduction of certificates of deposit 

in 1961 increased the availability of capital that banks could lend out, which led to 

an increase in business loans and corporate leverage. On the other hand, the 1966 

‘Credit Crunch’ had the opposite effect. Chava and Purnanandam (2011) study the 

effect of another banking crisis. They show that Russian crisis of 1998 negatively 

affected the ability of US banks to supply capital. Bank-dependent borrowers 

subsequently reduced their capital expenditure. Lemmon and Roberts (2010) 

examine contractionary supply shocks in the high-yield corporate bond market, 

such as the collapse of Drexel Burnham Lambert Inc., one of the major investors 

in high-yield corporate bonds in the 1980’s. They show that issuers of high-yield 

debt found it difficult to substitute towards other sources of capital, being forced 

to reduce capital expenditure. Saretto and Tookes (2013) argue that the 
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introduction of credit default swaps allows investors with a preference for lower risk 

bonds to insure their exposure to the default risk of riskier lenders. Therefore, when 

credit default swaps are introduced in the market for a firm’s bonds, that firm’s 

pool of potential investors increases. This leads to a positive supply shock that 

increases the borrowing capacity of firms. 

Some studies attempt to infer supply-side effects when there are no exogenous 

shocks. For example, Massa, Yasuda and Zhang (2013) study how the 

characteristics of a firm’s corporate bond investors affect its corporate policy. 

Among firms’ key corporate bond investors, mutual funds are arguably less reliable 

than insurance firms and pension funds. This is attributed to higher flow volatility 

and higher portfolio turnover. Massa, Yasuda and Zhang (2013) show that the firms 

that rely relatively more on mutual fund as suppliers of debt capital have lower 

leverage and are less likely to issue bonds. Zhu (2018) also focuses on the supply of 

debt capital from mutual funds. He shows that firms are more (less) likely to issue 

corporate bonds when the mutual funds that currently own their bonds experience 

higher inflows (outflows). Zhu (2018) does, however, reinforce his findings with a 

quasi-natural experiment. He shows that the departure of Bill Gross from PIMCO, 

one of the largest corporate bond mutual funds, led to substantial outflows. 

Subsequently, firms with more reliance on PIMCO for their debt capital supply 

were less likely to issue corporate bonds.  
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Another study by Badoer and James (2016) focuses on the link between 

issuance of long-term Treasury bonds by the government and long-term corporate 

bond issuance. The idea is that when the government reduces long-term issuance, 

investor clientele such as pension funds and insurance funds may have an unmet 

demand for long-term bonds. Badoer and James's (2016) empirical tests reveal that 

firms indeed step in to issue longer-term corporate bonds, to tap into the excess 

supply of capital created by the absence of long-term Treasuries.  

In his review of capital market-driven corporate finance, Baker (2009) provides 

more examples from the empirical literature on how the supply-side can affect 

corporate decisions. In terms of pure theoretical work in the area of supply-side 

corporate finance, Hugonnier, Malamud and Morellec (2015a) and Hugonnier, 

Malamud, and Morellec (2015b) build a theoretical framework that accounts for 

search frictions in credit markets. They show how firms decide their capital 

structure, investment and cash holdings in an environment where credit market 

access is uncertain. That is, there is a firm-specific risk that credit markets will not 

be available at the time that the firm requires debt capital. This approach is 

different to the one I present in Chapter 4. I model credit risk as an aggregate, 

rather than firm-specific factor. Also, in my model, credit supply shocks are 

captured by fluctuations in corporate bond market risk premia that evolve 

independently of equity market risk premia. 
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2.4.4 Agency conflicts between corporate bond and equity holders 

A large branch of the literature explores conflicts between debt and equity holders, 

effectively treating them as separate parties in the corporate decision-making 

process (e.g., Parrino and Weisbach 1999; Childs, Mauer, and Ott 2005; Moyen 

2007; Titman and Tsyplakov 2007). This literature builds on Myers's (1977) 

recognition that the fundamental objectives of debt and equity holders differ. 

Equity holders seek to maximize the value of equity, whereas debt holders wish 

that firm value were maximized. If equity holders have full control, then they will 

forgo investments projects whose expected payoffs accrue to bond holders, even if 

the projects have a positive marginal effect on firm value. This is commonly known 

as the debt overhang problem. 

In this branch of the literature, Childs, Mauer and Ott (2005) and Titman and 

Tsyplakov (2007) are more related to my study in Chapter 4, as they consider the 

joint determination of capital structure and investment. The main friction in both 

studies is the agency conflict between equity and bond holders, as described above. 

Childs, Mauer and Ott (2005) focus primarily on the maturity choice and show 

that shorter-term debt can mitigate agency costs, but not necessarily increase the 

level of leverage. Moyen (2007) argues however, that short-term debt does not lower 

agency costs when productivity shocks are positive. Titman and Tsyplakov (2007) 

analyse the role of agency conflicts in firms’ adjustment of leverage ratios, where 
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debt is of perpetual maturity (i.e. there is no maturity choice). They argue that 

agency conflicts lead to conservative use of leverage.  

Notably, the debt overhang issue only arises in models where debt maturity is 

longer than one period. The baseline model I present in Chapter 4 features single-

period debt, so the debt overhang issue does not arise.  This simplification allows 

me to study explicitly the effect of debt and equity market segmentation, a feature 

absent in Childs, Mauer and Ott (2005), Moyen (2007) and Titman and Tsyplakov 

(2007), but at the loss of the debt overhang feature. This leaves an interesting 

question for future research, namely whether debt overhang and market 

segmentation reinforce or offset each other in their effect on capital structure and 

investment. I discuss this as a potential avenue for future work in Chapter 5. 

Studies related to debt overhang, such as that of Parrino and Weisbach (1999) 

Childs, Mauer and Ott (2005), Moyen (2007) and Titman and Tsyplakov (2007), 

typically abstract from the pricing of risk altogether. Only more recently, Chen and 

Manso (2017) introduce risk aversion in a dynamic model similar to Moyen's (2007). 

However, this framework still assumes that equity and corporate bond markets are 

integrated, such that risk is priced by the same marginal investors in each market. 

The framework presented in Chapter 4 has the potential to assess the costs of debt 

overhang in the context of an economy where equity and corporate bond markets 

are segmented.  
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Chapter 3: Corporate bond mutual fund investment 

behaviour vis-à-vis their mandates 
 

3.1 Introduction 

In recent years, corporate bond mutual funds have become an increasingly popular 

investment vehicle. In stark contrast to the $1.085 trillion net outflow experienced 

by equity mutual funds between 2009 and 2017, corporate bond mutual funds 

attracted a record $664 billion net inflow.42 As investors entrust more of their 

savings to corporate bond mutual funds, it is essential to investigate how the funds 

invest this money. An obvious point of reference is a fund’s investment mandate, 

as described in the fund’s prospectus to investors. The mandate specifies the general 

portfolio characteristics (e.g., credit quality, maturity) that a fund intends to 

maintain. The literature provides some theoretical insight as to how fund managers 

are incentivized to follow their mandates (He and Xiong 2013), as well as anecdotal 

examples of how mandates influence investment decisions (Spiegel and Starks 2016, 

8-11). However, little is known empirically about how funds implement their 

mandates. To address this, I examine the extent to which the portfolio decisions of 

corporate bond mutual funds reflect their investment mandates.  

                                                           
42 Figures are based on Table 21 of the 2018 Investment Company Institute Fact Book (page 228), 
which may be found at https://www.ici.org/. I aggregate the net flows for domestic-oriented mutual 
funds only and exclude government, multisector and municipal bond fund categories.  

https://www.ici.org/
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In the mutual fund industry, managers are typically rewarded (penalized) if 

the fund’s return is above (below) the return of a benchmark portfolio, where the 

benchmark is chosen to reflect the fund’s mandate. He and Xiong (2013) show how, 

in theory, such compensation incentives align portfolio decisions to the fund’s 

mandate. Other studies point out that managerial compensation also depends on 

the size of the fund (Starks 1987; Ma, Tang, and Gómez 2018). To avoid outflows 

that reduce fund size, fund managers may not want to expose their clients to 

unexpected risks from investments that are not consistent with the fund’s mandate.  

On the other hand, superior performance attracts investor flows.43 Some 

managers may thus attempt to enhance performance via investments outside the 

fund’s mandate.44 Almazan et al. (2004) highlight that only some of the prospectus 

statements that describe a mutual fund’s investment mandate are legally binding. 

Therefore, fund managers can make substantial departures from stated mandates 

if it suits their purpose. 

To shed light on what happens in practice, I investigate whether the 

investment behaviour of corporate bond mutual funds is consistent with their 

                                                           
43 Corporate bond mutual fund flows are positively related to past performance, as measured by 
risk-adjusted returns (Chen and Qin 2016; Goldstein, Jiang, and Ng 2017), as well as raw returns 
(Choi and Kronlund 2017). 
44 Ma, Tang and Gómez (2018, 11) highlight that mutual fund portfolio managers have both: (i) 
direct incentives to improve performance, given that outperformance bonuses are proportionally 
larger than underperformance penalties and (ii) indirect incentives to increase performance as a 
means to increase investment advisor profitability and fund size. Ma, Tang and Gómez (2018) find 
that almost half of portfolio managers are rewarded for improvements in advisor profitability. 
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mandates. In short, the evidence suggests that this is the case. The average 

investment expenditure of corporate bond mutual funds is higher for the bonds that 

best fit their mandate criteria. In addition, funds also spend more of their inflows 

on these bonds. In most cases, these results hold separately for secondary market 

bonds and for bonds that are newly issued. It is essential to distinguish secondary 

and primary markets for corporate bonds as they entail different trading 

environments for funds. The secondary market for corporate bonds is known to be 

illiquid and costly to transact in (Bessembinder et al. 2018). The primary market 

is arguably more lucrative, given evidence of underpricing of new corporate bond 

issues (Cai, Helwege, and Warga 2007). In the primary market, I also show that 

mandates influence investment behaviour for the new issues of portfolio firms.45 My 

findings are not only reassuring for investors who rely on mutual fund prospectuses 

to make portfolio choices, but also have important implications for clientele-driven 

corporate finance.46   

                                                           
45 Zhu (2018) shows that funds prefer new issues from portfolio firms, defined as firms in which the 
fund already invests in (i.e. through ownership of the firm’s outstanding bonds). This could be due 
to reduced information asymmetry, as the fund potentially already monitors the firm. With 
increased confidence in the quality of the issuance, funds may relax mandates to invest in new issues 
from portfolio firms.   
46 We may consider corporate bond mutual funds as the clientele of corporate issuers of public debt. 
If issuers intend to cater to corporate bond mutual funds, then the funds’ mandates should be an 
important consideration. This is relevant for studies that examine the role of mutual funds as 
suppliers of debt capital (Massa, Yasuda, and Zhang 2013; Zhu 2018), as well as for the broader 
supply-side corporate finance literature (Baker 2009). 
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To identify corporate bond mutual fund mandates, I rely on Lipper objective 

codes. Each code corresponds to a distinct category of funds, where each category 

is associated with a specific mandate. The mandates differ in terms of: (i) the 

required credit quality of bonds in a fund’s portfolio or (ii) the target portfolio 

maturity. To examine whether funds abide by their mandates, I use quarterly 

holdings to approximate how much each fund spends on corporate bonds across 

several distinct market segments.47 To reflect the mandate criteria, I delineate 

corporate bond market segments by credit quality or maturity.48 The goal is to 

gauge whether, within each segment, the observed differences in funds’ investment 

activity align with the differences implied by their mandates. To ensure 

comparability, I divide the analysis in two samples: (i) funds with different credit 

quality mandates (but no maturity restrictions) and (ii) funds with different 

maturity targets (but the same credit quality requirements). 

There are three Lipper objective categories for credit quality mandates with no 

maturity restrictions. A-rated funds’ stated focus is on bonds rated A or better, 

BBB-rated funds’ stated focus is on bonds rated BBB or better, and HY funds’ 

                                                           
47 Since I do not observe a fund’s transactions, I approximate expenditure on each bond using the 
quarterly change in face value held by the fund (adjusting by the bond’s market value where 
appropriate).  
48 That is, each segment contains corporate bonds that meet certain credit quality or maturity 
specifications. 
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stated focus is on bonds rated BB or below.49 Correspondingly, I define three 

corporate bond segments: high-quality (rated A or better), medium-quality (rated 

BBB) and low-quality (rated BB or below). 

Mandates suggest that, relative to BBB-rated funds, A-rated funds invest more 

in high-quality corporate bonds and less in medium- and low-quality corporate 

bonds. However, funds in these two groups are statistically similar in how they 

invest in the high-quality segment. Nevertheless, where results are statistically 

significant, the two groups differ as expected in the medium- and low-quality 

segments. These differences are sufficient to ensure that A-rated funds maintain a 

higher portfolio credit quality relative to BBB-rated funds, by a margin of 

approximately one S&P rating notch.  

The minor difference between A-rated and BBB-rated funds may be attributed 

to their overlap in segment focus. Relative to BBB-rated funds, and A-rated funds 

spend just 0.9% of TNA less on medium-quality corporate bonds and statistically 

similar amounts on other bonds. As HY funds’ segment focus is mutually exclusive 

to that of BBB-rated funds, differences between HY funds and BBB-rated funds 

are more pronounced. Relative to BBB-rated funds, HY funds spend, on average, 

8.15% of total net assets (TNA) more on low-quality corporate bonds, and 3.31% 

and 4.98% of TNA less on high- and medium-quality corporate bonds respectively.  

                                                           
49 Unless otherwise stated, any credit ratings in this paper are broad S&P ratings. 
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The way that funds spend their flows reveals analogous patterns. Also, results are 

consistent across secondary and primary markets, regardless of whether the issuer 

of a new bond is a portfolio firm. 

Maturity-based Lipper objective codes apply only to funds that focus on 

investment grade bonds. SID funds have a stated portfolio maturity target below 3 

years, SII funds have a stated portfolio maturity target between 1 and 5 years, and 

IID funds have a stated portfolio maturity target between 5 and 10 years. I compare 

their investment activity in the following three investment grade segments: short-

term (bonds with 5 or fewer years to maturity), intermediate-term (bonds over 5 

and up to 10 years to maturity) and long-term (over 10 years to maturity).50    

Consistent with mandated portfolio maturity targets, my findings reveal that, 

relative to SII funds, SID funds are more active in the short-term segment, whereas 

IID funds are more active in the intermediate- and long-term segments. Relative to 

SII funds, IID funds spend 1.12% and 0.97% of TNA more each quarter on 

intermediate- and long-term corporate bonds, respectively, and 2.75% of TNA less 

on short-term corporate bonds. SID funds spend 1.12% of TNA more on short-term 

corporate bonds than SII funds, but 1.40% of TNA less on intermediate-term 

                                                           
50 This delineation captures the maturity distribution features of the primary market for investment 
grade corporate bonds, whereby there are heavy concentrations of issuance at the 5-year, 10-year 
and 30-year maturity marks. This is evident in Panel B of Table A1 in the Appendix section.  
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corporate bonds.51 Funds with maturity-based mandates also spend their net flows 

in a manner consistent with their mandates. Moreover, results are consistent in the 

secondary markets, as well as in the primary markets, regardless of whether new 

bonds are issued by portfolio firms.   

Though corporate bond mutual funds invest more in the segments most aligned 

with their mandate, they still invest some amount in other segments. I subsequently 

investigate whether there is a significant association between future risk-adjusted 

performance and expenditure on different segments. Only SID funds exhibit an 

economically sizeable positive relation between performance and segment-specific 

expenditure. This occurs for long-term bonds,52 the segment least aligned with SID 

funds’ mandates. For a one standard deviation of flow invested in long-term 

bonds,53 the alpha of SID funds increases by 131 basis points. This may suggest 

that SID funds are able to identify underpriced long-term bonds. However, it could 

simply be that, since SID funds seldom invest substantial sums in longer-term 

bonds, they were just lucky the few times they have done so. 

                                                           
51 In the long-term segment, the expenditure of both SID and SII funds is very small, so there is 
little difference. 
52 In almost 90% of fund-quarters, SID funds’ net investment in 10+ year bonds is 0 or lower.  
53 Naturally, it is unlikely that an SID would invest the entire amount in long-term bonds. This 
assumption is unrealistic, but provides a reasonable approximation of the magnitude of the effect. 
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3.1.1 Contribution Summary 

To my knowledge, this study is the first to examine how mandates influence the 

investment behaviour of corporate bond mutual funds. The main results of my 

study reveal that fund managers make investment decisions that reflect their 

mandates. This finding supports the theoretical claim that commonly-observed 

managerial compensation schemes in the mutual fund industry incentivize fund 

managers to follow investment mandates. For example, He and Xiong (2013) 

examine compensation contracts that are based on fund performance relative to a 

mandate-consistent benchmark. They find such contracts optimal, as well as 

necessary to induce fund managers to invest in securities aligned with their 

mandates. My findings also support anecdotal examples that describe how 

mandates could affect the investment decisions of corporate bond mutual funds 

(Spiegel and Starks 2016, 8-11). 

In the corporate bond mutual fund literature, Lipper objective codes are often 

used to identify funds with mandates to invest in corporate bonds. In some studies, 

such as Choi and Kronlund (2017), Lipper codes serve as the basis for style fixed 

effects, to control for assumed differences in investment behaviour associated with 

corporate bond fund mandates. However, until my study, there was a lack of formal 

evidence in the literature to confirm whether there are indeed significant differences 

in investment behaviour across funds with different Lipper objective codes. 
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My study also contributes to the understanding of how corporate bond mutual 

funds invest their net flows.54 Several recent papers show that corporate bond 

mutual funds use inflows to build up liquidity buffers (e.g. cash), so that they may 

be able to respond to future investor redemptions without having to resort to costly 

corporate bond fire sales (Hoseinzade 2016; Jiang, Li, and Wang 2017; Choi and 

Shin 2018). I show that, aside from liquidity considerations, corporate bond funds 

also consider how credit quality and maturity characteristics fit their mandate 

criteria when they decide how to invest flows.  

Finally, I attempt to provide a new perspective on corporate bond mutual fund 

performance, a topic also examined by Cici and Gibson (2012) and Choi and 

Kronlund (2017).  In my study, I provide firsthand evidence on how performance 

relates to a fund’s investment across market segments of varying alignment with 

the fund’s mandate. 

                                                           
54 Note that I do not examine the determinants of corporate bond mutual fund flows, as Chen and 
Qin (2016) and Goldstein, Jiang and Ng (2017) do. I take fund flows as an independent variable to 
explain contemporaneous investment behaviour, rather than make any attempt to explain the flows 
themselves.  



75 
 

3.2 Data 

3.2.1 Data sources 

My primary data source for corporate bond mutual funds is the CRSP Survivor-

Bias-Free Mutual Fund Database. This database provides data at the share-class-

level and at the fund-level, along with a linking table to match each fund to its 

individual share classes.55 I aggregate share-class-level data items, such as monthly 

total net assets (TNA) and monthly returns, at the fund-quarter level. The sample 

period consists of 28 quarters between June 2010 and September 2017. During this 

period, CRSP provides comprehensive coverage of security-level holdings data for 

corporate bond mutual funds, with more than 90% of funds covered on average 

each quarter. CRSP sources this data from Thomson Reuters eMAXX (formerly 

Lipper eMAXX) and performs additional cleaning and quality checks, cross-

referencing mutual funds’ SEC filings to ensure data accuracy.  

I use CUSIP identifiers to link individual securities in the CRSP mutual fund 

holdings data to bonds in the Fixed Income Securities Database (FISD). For the 

funds in my sample, I can successfully identify, on average, 78.1% of portfolio value 

as bonds in FISD.56 For these bonds, I use FISD to extract key details such as offer 

                                                           
55 Each fund manages a unique portfolio and offers multiple share classes (i.e. to allow different fee 
structures) to investors as claims on this portfolio. 
56 See Table 3.1, Panel B. 
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and maturity dates, historical credit ratings, amount outstanding and issuer details. 

The issuer details reveal whether the bond was issued by a domestic US corporation, 

as opposed to government or foreign entities.  

To construct risk factors for corporate bond mutual funds, I rely on various 

Standard and Poor’s (S&P) and ICE Merrill Lynch total return bond indices. I 

discuss these in more detail in section 3.2.4, where I explain the computation of 

funds’ quarterly risk-adjusted returns (i.e. alphas).  

3.2.2 Sample selection 

To identify corporate bond funds, I use the Lipper objective codes, provided by 

CRSP as a quarterly data item. This is a common approach in the literature (e.g., 

Choi and Kronlund, 2017; Goldstein, Jiang, and Ng, 2017). I limit the sample to 

fund-quarters where the Lipper Objective Code is one of the following: HY, A, 

BBB, IID, SII, SII.57 To ensure the funds are indeed corporate bond-focused, I 

exclude fund-quarters where the allocation to corporate bonds falls below 50%,58 a 

                                                           
57 In the literature, other codes may be used to identify corporate bond mutual funds. The HY, A, 
BBB, IID, SII, SID codes are nevertheless sufficient to identify the majority of corporate bond 
mutual funds. Furthermore, these codes are essential to my research design and the inclusion of 
additional codes creates unnecessary complications. These alternative codes typically capture 
alternative mandates that are either too broad or too specific to compare with the funds in my 
sample.  
58 This sample criterion is based on the quarterly corporate allocation reported by CRSP. The 
corporate bond allocation computed manually with portfolio securities identified as corporate bonds 
in Mergent FISD is consistently lower. It is likely that the figure from CRSP includes indirect 
holdings, money market instruments and foreign corporate bonds, all of which I am unable to 
explicitly identify via Mergent FISD. Nevertheless, since I rely on Mergent FISD to track portfolio 
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threshold used in prior studies (Choi and Kronlund 2017; Zhu 2018). I also exclude 

passive funds (e.g. exchange-traded funds and index funds) and closed-end funds, 

so that my sample consists of active corporate bond funds that are exposed to 

fluctuations in investor flows. I further exclude fund-quarters with TNA below $10 

million, fewer than 25 unique portfolio holdings or with extreme changes in TNA 

(i.e. the ratio between consecutive TNA must fall between 0.5 and 3 as in Coval 

and Stafford, 2007).59 The final sample consists of 473 unique funds and 9029 fund-

quarters. 

3.2.3 Mandate identification 

Mutual funds must lodge an up-to-date prospectus with the SEC on an annual 

basis. Investors may infer a fund’s mandate from the prospectus sections titled 

“Investment Objective” and “Principal Investment Strategies”. The Investment 

Objective section is very brief, usually no longer than one sentence, and implies an 

overly broad mandate. The Principal Investment Strategies section contains the 

details on how the fund intends to accomplish its Investment Objective, namely 

the types of securities the fund intends to hold and the general portfolio composition 

target. Therefore, Principal Investment Strategies serve as the basis to decide which 

                                                           
changes at the security-level for my main analysis, I further require that a minimum 25% of total 
portfolio value can be identified as corporate bonds in Mergent FISD. 
59 Choi and Shin (2018) use the same criteria albeit some minor differences in thresholds. For 
example, they exclude funds that have below $1m in TNA and with fewer than 10 unique portfolio 
securities. 
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benchmark index is most appropriate for the fund, which in turn governs the 

relative-performance incentives of the fund manager. Only the Investment 

Objective is binding under the Investment Company Act of 1940, whereas the 

Principal Investment Strategies may be readily adjusted or not followed at all, so 

long as the Investment Objective is attained (Almazan et al. 2004). 

In my data, Lipper objective codes categorize funds according to the 

Investment Objective and Principal Investment Strategies sections in the funds’ 

prospectuses. The codes are designed to capture commonalities in prospectus 

language to identify funds which have similar investment objectives and strategies. 

In the CRSP database documentation,60 Lipper objective codes are defined as 

follows: 

“Lipper’s objective codes are assigned based on the language that the fund uses in 

its prospectus to describe how it intends to invest.” 

The funds in my sample have one the following codes: HY, A, BBB, IID, SII, 

or SID, which are defined as follows: 

HY: High current yield funds that aim to attain high (relative) current yield 

from fixed income securities, have no quality or maturity restrictions, and tend 

to invest in lower grade debt issues. 

                                                           
60 See http://www.crsp.com/products/documentation/lipper-objective-and-classification-codes for 
detailed documentation on Lipper objective codes.  

http://www.crsp.com/products/documentation/lipper-objective-and-classification-codes
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A: A-rated corporate debt funds that invest primarily in corporate debt issues 

rated A or better or government issues. 

BBB: BBB-rated corporate debt funds that invest primarily in corporate and 

government debt issues rated in the top four grades (BBB or better). 

IID: Intermediate investment grade debt funds that invest primarily in 

investment-grade debt issues (BBB or better) and target dollar-weighted 

average maturities of 5 to 10 years. 

SII: Short-intermediate investment grade debt funds that invest primarily in 

investment-grade debt issues (BBB or better) and target dollar-weighted 

average maturities of 1 to 5 years. 

SID: Short investment grade debt funds that invest primarily in investment-

grade debt issues (BBB or better) and target dollar-weighted average 

maturities of less than 3 years. 

Based on manual inspections of SEC filings and the above definitions of the 

Lipper codes, the Principal Investment Strategies section appears to be the basis of 

the classification system. Therefore, the Lipper codes capture the mandate features 

that fund managers are, in theory, incentivized to uphold but, in practice, free to 

disregard. Hence the Lipper codes are an ideal tool to test the extent to which 

mandates influence funds’ investment decisions. 
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Some studies raise concerns that mandate-based categorization schemes, such 

as Lipper objective codes, may misclassify funds (Brown and Goetzmann 1997; 

diBartolomeo and Witkowski 1997; Kim, Shukla, and Tomas 2000). Therefore, I 

perform some manual inspections to investigate this claim and find that, to a 

reasonable extent, Lipper objective codes accurately classify corporate bond mutual 

funds according to mandate. However, there are cases where the fund mandate does 

not precisely match the definition of the Lipper objective code. In these cases, funds 

are assigned the code that most closely corresponds with its mandate. For example, 

a fund focused on investment-grade bonds that targets a 4-9 year portfolio maturity 

would be assigned the IID Lipper objective code.  

3.2.4 Key Variables 

Investment behaviour classification 

Since mutual fund transactions are not publicly available, I infer a fund’s 

investment activity from quarterly changes in the fund’s portfolio holdings. For 

each individual bond, I categorize the change in holdings into different ‘transaction’ 

types. These transaction types are based on how the face value amount owned by 

the fund changes quarter-to-quarter. Let 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 be the face value amount of bond 

issue 𝑖𝑖 owned by mutual fund 𝑚𝑚 at the end of quarter 𝑡𝑡. I denote the maturity time 
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of bond 𝑖𝑖 as 𝑇𝑇𝑖𝑖 and its issuance date as 𝑡𝑡𝑖𝑖0. With these notations, I outline my 

categorization scheme below: 

New issue purchase (on primary market)61: A new bond in the fund’s 

portfolio at the end of quarter 𝑡𝑡, where the bond is issued during quarter 𝑡𝑡, 

such that conditions 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 > 0, 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1 = 0 and 𝑡𝑡 − 1 < 𝑡𝑡𝑖𝑖0 ≤ 𝑡𝑡 are met. 

Purchase of a portfolio firm’s new issue (on primary market): A new 

issue purchase where, during the quarter when the new issue occurs, the fund 

has an existing investment in at least one of the issuing firm’s previously issued 

bonds. Beyond the conditions 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 > 0, 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1 = 0 and 𝑡𝑡 − 1 < 𝑡𝑡𝑖𝑖0 ≤ 𝑡𝑡, it 

must also be that there is at least one other bond 𝑖𝑖′, from the issuer of bond 𝑖𝑖, 

where 𝐻𝐻𝑚𝑚,𝑖𝑖′,𝑡𝑡−1 > 0 and 𝐻𝐻𝑚𝑚,𝑖𝑖′,𝑡𝑡 > 0. 

Secondary market purchase/buy: Purchase of a bond issued before the 

start of quarter 𝑡𝑡, and maturing after the end of quarter 𝑡𝑡, such that conditions 

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 > 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1, 𝑡𝑡𝑖𝑖0 ≤ 𝑡𝑡 − 1 and 𝑇𝑇𝑖𝑖 > 𝑡𝑡 are met. 

Secondary market sale: Sale of a bond issued before the start of quarter 𝑡𝑡, 

and maturing after the end of quarter 𝑡𝑡, such that conditions 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 < 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1, 

𝑡𝑡𝑖𝑖0 ≤ 𝑡𝑡 − 1 and 𝑇𝑇𝑖𝑖 > 𝑡𝑡 are satisfied. 

                                                           
61 Notably, this is an imperfect classification as one cannot discern whether the issue was acquired 
at the time of issuance via the primary market or before the quarter-end on the secondary market. 
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Maturing bond: A bond that disappears from the fund’s portfolio as it 

matures during quarter 𝑡𝑡, which corresponds to the following conditions: 

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 < 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1, 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 = 0 and 𝑡𝑡 − 1 < 𝑇𝑇𝑖𝑖 ≤ 𝑡𝑡. 

To assign dollar amounts, 𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡, for the above, I use the face value amount 

for portfolio changes classified as: (i) primary market transactions62 (i.e. 𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡 =

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡) and (ii) maturing bonds63 (i.e. 𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡 = −𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1). For secondary market 

transactions, I use the end-of-quarter market value, as reported by the fund. Let 

𝑉𝑉𝑚𝑚,𝑖𝑖,𝑡𝑡 be the bond market value reported by the fund. I compute dollar amounts 

for secondary market transactions as follows: 

𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡 =

⎩
��
⎨
��
⎧ 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 − 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡
∗ 𝑉𝑉𝑚𝑚,𝑖𝑖,𝑡𝑡, 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 > 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1 

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 − 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1

𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1
∗ 𝑉𝑉𝑚𝑚,𝑖𝑖,𝑡𝑡−1, 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡 < 𝐻𝐻𝑚𝑚,𝑖𝑖,𝑡𝑡−1 

 (3.1) 

I acknowledge that this is an imperfect approximation of the fund’s 

expenditure. Ideally, I would compute dollar amounts across individual 

transactions, but these records are difficult to attain. 

Fund Flows 

For mutual fund 𝑚𝑚 at time 𝑡𝑡, I follow the literature (e.g., Goldstein, Jiang, and Ng 

2017; Choi and Kronlund 2017; Choi and Shin 2018) to compute fund flows as: 

                                                           
62 Issuance data in FISD shows most new issues are priced at par. 
63 This assumes that principal is paid in full at par value. 
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𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 = (𝑇𝑇𝑇𝑇𝐴𝐴𝑚𝑚,𝑡𝑡 − �1 + 𝑅𝑅𝑚𝑚,𝑡𝑡�𝑇𝑇𝑇𝑇𝐴𝐴𝑚𝑚,𝑡𝑡−1)/𝑇𝑇𝑇𝑇𝐴𝐴𝑚𝑚,𝑡𝑡−1 (3.2) 

Given that total net assets 𝑇𝑇𝑇𝑇𝐴𝐴𝑚𝑚,𝑡𝑡 and returns 𝑅𝑅𝑚𝑚,𝑡𝑡 are given on a monthly 

frequency, flows are first computed at the monthly level then aggregated within 

each quarter. 

Quarterly Alphas  

To adjust fund returns for risk, I use a rolling window approach to estimate alphas, 

similar to that of  Carhart (1997). For each fund-quarter with available data, I 

estimate risk factor loadings over the preceding 18 months via the following 

regression: 

𝑅𝑅𝑚𝑚,𝜏𝜏
𝑒𝑒 = 𝛼𝛼𝑚𝑚 + 𝛽𝛽𝑚𝑚

′ 𝒇𝒇𝜏𝜏 + 𝜀𝜀𝑚𝑚,𝜏𝜏 (3.3) 

Here, 𝑅𝑅𝑚𝑚,𝜏𝜏
𝑒𝑒  are monthly fund returns in excess of the risk-free rate, where the 

risk-free rate equals the monthly return on the S&P 3-6 month US Treasury Bill 

Total Return Index. Risk factors are collectively denoted by 𝒇𝒇𝜏𝜏  and 𝛽𝛽𝑚𝑚
′  is a vector 

of the loadings on each factor. Note that 𝜏𝜏  represents time on a monthly frequency, 

to avoid confusion with 𝑡𝑡, which denotes time on a quarterly frequency. 

Subsequently, to each fund-quarter with available data, I assign a vector of 

estimated risk factor loadings, denoted 𝛽𝛽�̂�𝑚,𝑡𝑡
′ , and compute the quarterly alpha as: 

𝛼𝛼𝑚𝑚,𝑡𝑡 = 𝑅𝑅𝑚𝑚,𝑡𝑡
𝑒𝑒 − 𝛽𝛽�̂�𝑚,𝑡𝑡

′ 𝒇𝒇𝑡𝑡 (3.4) 
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Almost each study that evaluates risk-adjusted corporate bond fund 

performance uses a different factor model (Cici and Gibson 2012; Choi and 

Kronlund 2017; I. Goldstein, Jiang, and Ng 2017). I employ a parsimonious model 

that includes the most widely-used factors, including maturity (or term) and default 

risk factors, which have been shown to be effective at explaining the cross-section 

of corporate bond returns (Fama and French 1993; Gebhardt, Hvidkjaer, and 

Swaminathan 2005). Specifically, I include the following 3 factors: 

Excess corporate bond market return: Difference between returns on the 

S&P Aggregate Corporate Bond Total Return Index and returns on the S&P 

3-6 month US Treasury Bill Total Return Index. 

Maturity (or term) factor: Difference between returns on the S&P 10-20 

year US Treasury Total Return Index and returns on the S&P 3-6 month US 

Treasury Bill Total Return Index. 

Default risk factor: Difference between returns on the S&P High-Yield US 

Corporate Bond Total Return Index and returns on the ICE Merrill Lynch 

AAA US Bond Total Return Index. 
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3.3 Methodology 

3.3.1 Mandates and market segments 

The goal of this study is to gauge the extent to which variation in investment 

behaviour across corporate bond mutual funds is associated with the funds’ 

mandates.  To identify mandates, I use the funds’ Lipper objective codes, which I 

describe in section 3.2.3. Each Lipper code definition outlines the mandate 

specifications related to a fund’s intended portfolio credit quality and maturity. 

Therefore, I expect funds with different Lipper codes to differ in the credit quality 

and/or maturity of the corporate bonds they primarily invest in. Accordingly, I 

focus on relative differences in investment behaviour between groups of funds with 

distinct and comparable Lipper objective codes. I disaggregate each fund’s 

investment behaviour across segments of corporate bonds that I delineate by credit 

quality or maturity. 

Credit quality segments 

As defined in section 3.2.3, HY funds’ mandate entails a focus on lower-grade debt 

issues, which I take to mean bonds rated BB or lower. Funds labelled as BBB, IID, 

SII and SID are investment grade-focused i.e. intend to invest in issues rated BBB 

or better. A-rated funds intend to invest in bond issues rated A or better. Even 

though they technically have a credit quality mandate, I do not include IID, SII 
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and SID funds in this part of the analysis. The credit quality of the corporate bonds 

purchased by IID, SII and SID funds could be associated with variation in the credit 

quality composition across different maturity segments (which are defined in the 

next sub-section).64 This leaves A-rated, BBB-rated, and HY funds as the 

constituents of the sample used to test whether funds follow credit rating-based 

mandates. Correspondingly, I group corporate bonds into three segments: 

High credit quality segment (HCQ): Corporate bonds rated A or better. 

In this segment, A-rated funds should comparably be the most active, followed 

by BBB-rated funds, followed by HY funds. 

Medium credit quality segment (MCQ): Corporate bonds rated BBB. 

BBB-rated funds should be the most active in this segment. There is nothing 

to suggest anything about how A-rated and HY funds’ activity should compare 

in this segment. 

Low credit quality segment (LCQ): Corporate bonds rated BB or below. 

HY funds should be the most active in this segment. There is nothing to suggest 

anything about how A-rated and BBB-rated funds’ activity should compare in 

this segment. 

                                                           
64 For example, SID funds, which should be focused on short-term debt securities, will find that 
these are predominantly rated A and above (e.g.: see Panel B of Table A1 in the Appendix). 
Therefore, they may end up investing more like an A-rated fund, despite no specification in their 
mandate to explicitly do so.  
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Maturity segments 

As there are no references to maturity in the Lipper objective code definitions for 

HY, A-rated or BBB-rated funds, I only consider SID, SII and IID funds for this 

part of analysis. The portfolio maturity target of SID funds is 3 years or lower, that 

of SII funds is 1 to 5 years and for IID funds, 5 to 10 years. It may seem natural to 

segment the corporate bond market into bonds with (i) less than 3, (ii) 3-5 and (iii) 

5-10 years to maturity. However, a fund may achieve its portfolio maturity target 

through investments across a broad range of different maturities. On the other 

hand, credit quality-based mandates specify that most bonds should individually 

satisfy some threshold credit rating. On the other hand, maturity-based mandates 

specify the maturity at portfolio level, rather than for each individual bond.  

Furthermore, there are very few new issues with fewer than 3 years to maturity to 

consider for a primary market-specific analysis. Therefore, I segment the 

investment-grade corporate bond market by maturity in the following way:  

Short maturity segment (SM): Corporate bonds with a time-to-maturity 

of up to and including 5 years. SID funds should be the most active in this 

segment, followed by SII funds, followed by IID funds. 

Intermediate maturity segment (IM): Corporate bonds with a time-to-

maturity of more than 5 years and up to and including 10 years. IID funds 



88 
 

should be the most active in this segment, followed by SII funds, followed by 

SID funds. 

Long maturity segment (LM): Corporate bonds with a time-to-maturity 

of more than 10 years. IID funds should be the most active in this segment, 

followed by SII funds, followed by SID funds. 

3.3.2 Key elements of the empirical framework 

Segment-specific measures of investment activity 

To create the key dependent variables, I rely on the transaction types identified in 

section 3.2.4 and the dollar amounts 𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡 assigned to each transaction. 

Conditional on the market segment (𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗) and the transaction type (𝑡𝑡𝑡𝑡𝑡𝑡𝑆𝑆𝑖𝑖) inferred 

from the change in holdings of bond 𝑖𝑖, I aggregate the dollar expenditure 𝑌𝑌𝑚𝑚,𝑡𝑡 in 

segment 𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗 at the fund-quarter level: 

𝑌𝑌𝑚𝑚,𝑡𝑡�𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗� = �𝐷𝐷𝑚𝑚,𝑖𝑖,𝑡𝑡𝟏𝟏�𝑖𝑖 ∈ 𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗�
𝑖𝑖

𝟏𝟏(𝑡𝑡𝑡𝑡𝑡𝑡𝑆𝑆𝑖𝑖 ∈ 𝑇𝑇𝑡𝑡𝑡𝑡𝑆𝑆𝑇𝑇𝑇𝑇𝑖𝑖𝑡𝑡𝑆𝑆𝑇𝑇𝑖𝑖𝑇𝑇𝑆𝑆𝑆𝑆𝑡𝑡) (3.5) 

𝟏𝟏�𝑖𝑖 ∈ 𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗� takes a value of 1 if the bond is in the required segment, where 

𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗 ∈ {𝐻𝐻𝑇𝑇𝐻𝐻,𝑀𝑀𝑇𝑇𝐻𝐻,𝐿𝐿𝑇𝑇𝐻𝐻,𝑆𝑆𝑀𝑀, 𝐼𝐼𝑀𝑀,𝐿𝐿𝑀𝑀}, and 0 otherwise. 𝟏𝟏(𝑡𝑡𝑡𝑡𝑡𝑡𝑆𝑆𝑖𝑖 ∈

𝑇𝑇𝑡𝑡𝑡𝑡𝑆𝑆𝑇𝑇𝑇𝑇𝑖𝑖𝑡𝑡𝑆𝑆𝑇𝑇𝑖𝑖𝑇𝑇𝑆𝑆𝑆𝑆𝑡𝑡) takes a value of 1 if the transaction type for bond 𝑖𝑖 is within the 

set of transaction types being considered (i.e. one or more of the classifications 

listed in section 3.2.4). For each fund-quarter and each segment, I construct the 

following measures of investment activity:  
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Total expenditure (purchases): Comprises all transaction classifications 

except for secondary market sales and maturing bonds. 

Net expenditure: Comprises all transaction types.  

Secondary market expenditure:  Secondary market purchases only. 

Net secondary market expenditure:  Comprises both secondary market 

purchases and secondary market sales. 

Primary market expenditure:  All transactions classified as new issue 

purchases (on primary market). 

Primary market expenditure on portfolio firms:  All transactions 

classified as purchases of a portfolio firm’s new issue (on primary market). 

All these variables are normalized by the fund’s TNA at the end of the previous 

quarter (i.e. 𝑇𝑇𝑇𝑇𝐴𝐴𝑚𝑚,𝑡𝑡−1), such that they are comparable across funds of different 

sizes. There is one further key measure of investment activity that I construct 

differently to the above. That is the binary participation decision, denoted 

𝟏𝟏(𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡)𝑚𝑚,𝑖𝑖,𝑡𝑡, which takes a value of 1 for every new issue that a fund purchases 

in a quarter and 0 for all other issues in which it did not partake, but other sample 

mutual funds did.65  

                                                           
65 This measure is also used by Zhu (2018). 
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Mandate dummies and flow interactions 

Each Lipper objective code corresponds to a mandate dummy that takes on the 

value of 1 for every fund-quarter in which a fund is assigned that objective code. 

In each fund-quarter, a fund may only have one of the mandate dummies equal to 

1. These mandate dummies are denoted 𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀)𝑚𝑚 for mutual fund 𝑚𝑚, where 

𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀 ∈ {HY, A, BBB, IID, SII, SID}. On their own, in a regression setting, the 

mandate dummies’ coefficients will capture differences in average investment 

activity across fund categories with different Lipper objective codes (i.e. a 

comparison of intercepts).  

Fund flows, which are defined in section 3.2.4., represent an important source 

of financing for investment activity. Other sources of financing such as cash 

reserves, security sales, coupon receipts or maturing bonds, are generally within 

direct control of the fund manager or mostly66 predictable. On the other hand, fund 

flows are relatively less predictable67 and require a reasonably immediate 

investment response. For negative flows (i.e. outflows), the fund manager needs to 

liquidate portfolio assets or use cash reserves to compensate redeeming investors. 

                                                           
66 I say ‘mostly’ as there could be unexpected defaults on coupon or principal, as well as firms that 
exercise callable bonds. 
67 Note that I do not intend to claim that fund flows are not predictable to some degree. Studies in 
the literature actually find that corporate bond mutual fund flows are highly predictable (Chen and 
Qin 2016; Goldstein, Jiang, and Ng 2017). I just wish to point out that other sources of financing 
are relatively more predictable and reliable.  
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With positive flows (i.e. inflows), the fund manager would typically want to acquire 

non-cash assets, so as to ensure performance does not lag competitors.  Naturally, 

the manner in which flows are invested (or divested, in the case of outflows) – 

particularly which market segments they are allocated to – should be governed by 

investment mandates.   

To estimate differences in how flows are invested across comparable Lipper 

objective code categories, I introduce interaction effects between the mandate 

dummies and fund flows i.e. 𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 to my empirical setting. This 

ultimately allows me to test more than just how differences in average investment 

activity in each segment are related to mandates. It allows me to test how funds 

with comparable mandates differ in the way they invest each incremental unit of 

flow in a particular market segment (i.e. a comparison of slopes).  

3.3.3 Empirical specifications  

Baseline regression equations 

To test the relation between mandates and investment activity, I estimate the 

following baseline regression equations:  

𝑌𝑌𝑚𝑚,𝑡𝑡�𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗� = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼1𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 + 𝛽𝛽1𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡

+ 𝛼𝛼2𝟏𝟏(𝐴𝐴)𝑚𝑚 + 𝛽𝛽2𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝜸𝜸′𝑿𝑿𝒎𝒎,𝒕𝒕 + 𝛼𝛼𝑡𝑡 + 𝜀𝜀𝑚𝑚,𝑡𝑡 
(3.6) 
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𝑌𝑌𝑚𝑚,𝑡𝑡�𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗� = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼1𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 + 𝛽𝛽1𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡

+ 𝛼𝛼2𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 + 𝛽𝛽2𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝜸𝜸′𝑿𝑿𝒎𝒎,𝒕𝒕 + 𝛼𝛼𝑡𝑡

+ 𝜀𝜀𝑚𝑚,𝑡𝑡 

(3.7) 

Equation (3.6) applies to credit quality segments, with BBB-rated funds used 

as the reference group and 𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗 ∈ {HCQ, MCQ, LCQ}. Equation (3.7) applies to 

maturity segments, with SII funds used as the reference group and 𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗 ∈ {SM, 

IM, LM}. In both equations, I denote time fixed effects 𝛼𝛼𝑡𝑡 and 𝑿𝑿𝒎𝒎,𝒕𝒕 is a vector of 

control variables. A key control variable is a fund’s average portfolio turnover. This 

captures differences in portfolio turnover policies or other factors that may explain 

why some funds spend more than others, on average, each quarter. A more 

convenient alternative would be to use fund fixed effects, but this is not possible 

due to collinearity with mandate dummies.  

Net expenditure variants 

For net expenditure measures (i.e. net expenditure and net secondary market 

expenditure, as defined in 3.2.1), I adjust the baseline regression equations to the 

following general form:  

𝑌𝑌𝑚𝑚,𝑡𝑡�𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗� = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛽𝛽1𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀1)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛽𝛽2𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀2)𝑚𝑚

∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼𝑚𝑚,𝑜𝑜 + 𝛼𝛼𝑡𝑡,𝑜𝑜 + 𝜀𝜀𝑚𝑚,𝑡𝑡 
(3.8) 
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Net expenditure measures represent a residual difference between purchases 

and sales that should, in theory, reconcile with fund flows.68  That is, the value of 

overall of overall net expenditure should approximately mirror fund flows. A 

comparison of average net expenditure would simply capture differences in average 

fund flows, rather than the effect of mandates. Therefore, I omit mandate dummy 

variables, unless interacted with fund flows. The focus is thus how funds with 

different mandates differ in how they allocate flows in each segment, as measured 

by net expenditure in that segment. The omission of standalone mandate dummy 

variables allows me to introduce fund-mandate fixed effects 𝛼𝛼𝑚𝑚,𝑜𝑜. These are 

designed to capture the effect of fund-level characteristics, including possible 

changes in these characteristics when and if the fund mandate changes.69 I also add 

mandate fixed effects, denoted by 𝛼𝛼𝑡𝑡,𝑜𝑜, to control for market-wide conditions that 

affect mandate groups as a whole (e.g. a temporary shock to high-yield bond market 

that affects HY funds only). 

New issue participation decisions 

In the case of the new issue participation decision, denoted 𝟏𝟏(𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡)𝑚𝑚,𝑖𝑖,𝑡𝑡, the 

regression equation becomes: 

                                                           
68 One may also consider other items that could reconcile the gap between sales and purchases, such 
as coupon receipts or cash reserves. However, flows are arguably more interesting to study, to reveal 
how funds deploy new money from investors towards investment opportunities.   
69 In my sample, 36 funds have a change in Lipper objective code. 
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𝟏𝟏(𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡)𝑚𝑚,𝑖𝑖,𝑡𝑡 = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛽𝛽1𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀1)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛽𝛽2𝟏𝟏(𝑀𝑀𝑇𝑇𝐼𝐼𝑀𝑀2)𝑚𝑚

∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛾𝛾 ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡) + 𝛼𝛼𝑖𝑖 + 𝛼𝛼𝑡𝑡 + 𝜀𝜀𝑚𝑚,𝑖𝑖,𝑡𝑡 
(3.9) 

I introduce issue fixed effects via 𝛼𝛼𝑖𝑖 to control for issue-specific features (e.g. 

the degree of competition could influence the amount of mutual funds able to 

participate in a new issue). Through ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡), I use age as a proxy to control for 

how established a fund is in the market, which may affect its likelihood to be 

favoured by underwriters to obtain an allocation in a new issue.70  

Weighted average credit quality or maturity 

An alternative approach to the general framework described so for is to simply 

measure the weighted average credit quality71 (denoted CQ) or maturity (denoted 

MAT) of either: (i) the fund portfolio or (ii) some investment activity measure that 

is aggregated across all segments. In this case, the regression equations are: 

𝑇𝑇𝐻𝐻�𝑌𝑌𝑚𝑚,𝑡𝑡� = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼1𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 + 𝛽𝛽1𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡

+ 𝛼𝛼2𝟏𝟏(𝐴𝐴)𝑚𝑚 + 𝛽𝛽2𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼𝑡𝑡 + 𝜀𝜀𝑚𝑚,𝑡𝑡 
(3.10) 

  
𝑀𝑀𝐴𝐴𝑇𝑇�𝑌𝑌𝑚𝑚,𝑡𝑡� = 𝛽𝛽0𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼1𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 + 𝛽𝛽1𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡

+ 𝛼𝛼2𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 + 𝛽𝛽2𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 + 𝛼𝛼𝑡𝑡 + 𝜀𝜀𝑚𝑚,𝑡𝑡 
(3.11) 

                                                           
70  For example, Nagler and Ottonello (2017) cite anecdotal evidence of preferential treatment for 
established funds when underwriters allocate new corporate bond issues to participants.  
71 I assign numerical rating scores from 20 for AAA rated bonds to 0 for D rated bonds, 
increasing/decreasing by notch e.g. AA+ bonds have a rating score of 19. 
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In both (3.10) and (3.11), the coefficient predictions implied by the funds’ 

mandates are: 𝛼𝛼1 > 0 and 𝛼𝛼2 < 0. That is, the relative ranking of average credit 

quality and maturity among funds should reflect the ordering implied by the credit 

quality and maturity mandates respectively. However, coefficients on fund flows 

are interpreted differently. The purpose of their inclusion is to determine whether 

funds actively alter maturity or credit quality in response to flows from investors. 

In this case, the null hypothesis is that flows should not be significantly related to 

either an increase or decrease in credit quality or maturity, especially as there is 

nothing in the Lipper mandate definitions to suggest so. 

3.4 Results 

3.4.1 Summary statistics 

[Table 3.1] 

Table 3.1 displays various summary statistics. In Panel A, I outline the general 

fund characteristics. There is roughly an even split between HY funds and IG funds 

(i.e. A, BBB, IID, SII and SID funds collectively). Across fund types, the 

distribution of TNA is negatively skewed. For each Lipper objective code, there is 

a concentration of few, but large funds. For all funds, average flow is positive at 

1.4% of TNA each quarter, which reflects the widely-reported surge in corporate 

bond fund assets during my sample period. IID, SII and SID funds appear to have 
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enjoyed the highest rates of growth. Flows exhibit substantial volatility, with a 

quarterly standard deviation of 14.1%. Differences in quarterly return means and 

standard deviations across mandates are consistent the relative risk implied by each 

mandate. In terms of risk-adjusted performance, average alpha is negative, as often 

found in the literature on actively managed mutual funds, including corporate bond 

funds (Cici and Gibson 2012).  

In Panel B, I show the funds’ average portfolio composition. Overall, the 

statistics indicate that funds follow their mandates. Across the A-rated, BBB-rated 

and HY fund groups, A-rated funds have the highest portfolio credit quality, along 

with highest allocations towards bonds rated A and above. HY funds have the 

lowest portfolio credit quality, with the majority of assets invested in bonds rated 

BB or lower. Similarly, across the SID, SII and IID fund groups, SID funds have 

the lowest average portfolio maturity and highest allocation to bonds with 5 or 

fewer years to maturity. On the other hand, IID funds have a higher average 

portfolio maturity and allocate more, on average, towards longer-term bond 

segments. Overall, portfolio composition summary statistics reflect the differences 

in funds’ mandates. However, funds appear diversify across all segments while 

concentrating their allocation in the segment most aligned with their mandate. The 

key question is understanding how this arises dynamically and whether there is any 

association with fund flows.  
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[Figure 3.1] 

[Figure 3.2] 

Average expenditure (normalized by TNA) across corporate bond market 

segments, shown in Panel C, is also consistent with fund mandates. Funds spend 

more on the market segment most consistent with their mandate, though they do 

spend non-trivial amounts on other segments as well. Figures 3.1 and 3.2 display, 

for each Lipper objective code, the time variation in the funds’ average purchase 

composition by segment. In Figure 3.1, HY funds clearly dedicate the vast majority 

of their purchases towards high yield corporate bonds, whereas A-rated and BBB-

rated funds concentrate more on investment grade bonds. Relative to BBB-rated 

funds, A-rated funds do appear to lean more towards higher-quality corporate 

bonds. Surprisingly however, A-rated funds’ purchase of corporate bonds rated A 

or better do not always constitute a clear majority. Some graphical similarities 

between A-rated and BBB-rated funds indicate that further econometric tests are 

necessary to establish whether there are statistically significant differences. For 

SID, SII and IID funds, Figure 3.2 paints a convincing picture. SID funds 

concentrate on corporate bonds with 5 or fewer years to maturity, whereas IID 

funds favour longer-term bonds, and SII funds are somewhere in between. For 

maturity-based mandates, the data patterns line up with expectations.   
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Panel C of Table 3.1 also shows that, on average, secondary market corporate 

bond sales generally exceed secondary market purchases. The net proceeds appear 

to finance investment in new issues, which makes up a significant proportion of 

total bond purchases. In fact, HY, A-rated and BBB-rated funds make more 

purchases, on average, in the primary market than in the secondary market. Given 

the predominantly finite nature of corporate debt relative to the perpetual nature 

of equity, the primary market for corporate bonds is relatively more active to 

accommodate roll-overs of maturing bonds. It thus makes for an important source 

of investment opportunities for corporate bond mutual funds. Furthermore, the 

primary market for corporate bonds may be preferable to the secondary market, as 

the latter is often described as illiquid and costly to transact (Bessembinder et al. 

2018). Potential underpricing of new issues (Cai, Helwege, and Warga 2007) further 

raises the possibility that primary market investment behaviour may be different 

and should be considered separately to gain a deeper understanding of how funds 

execute their mandates. In Table A.1 of the Appendix, I provide more descriptive 

statistics of funds’ primary market activities, as well as an overview of the 

composition of new issues in the primary market. 
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3.4.2 Investment behaviour overview 

In Table 3.2, I provide some general insights on the investment behaviour for the 

average corporate bond mutual fund in my sample. Specifically, I show how various 

metrics of investment activity relate to fund flows. 

[Table 3.2] 

First, in Panel A, I show how the flow sensitivity differs across secondary and 

primary markets. For every $100 increase in flows, net expenditure increases by 

$57.3.72 Most of this sensitivity is driven by secondary market trading. Roughly 

75% of the $57.3 appears to be allocated to the secondary market, with the 

remainder spent on new issues in the primary market. However, on average, funds’ 

level of expenditure in the primary market (6.8% of TNA) is greater than in the 

secondary market (5.3% of TNA), as shown in Panel C of Table 3.1. This suggests 

that the level of secondary market investment is more readily adjusted in response 

to fund flows, to maintain a steadier level of expenditure on new issues in the 

primary market. The sensitivity of expenditure on the new issues of portfolio firms 

is relatively low. Funds spend an additional $14.2 on new issues for a $100 increase 

in flow, but only $2.1 of this is directed at portfolio firms.  

                                                           
72 The remainder is likely invested in non-corporate bond securities. Choi and Shin (2018) show that 
corporate bond mutual funds have a propensity to accumulate (decumulate) cash from inflows 
(outflows). Hoseinzade (2016) and Jiang, Li and Wang (2017) show that this behaviour applies not 
only to cash, but also government securities. In unreported results, I find similar evidence for my 
sample.  
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In Panel B, I show how net expenditure varies with fund flows across different 

credit quality and maturity segments. For any of the segments, net expenditure is 

positively and significantly related to flows at the 1% level. Investment in the 

segment for high-yield corporate bonds is most sensitive to fund flows. Net 

expenditure increases by $36.6 for a $100 increase in flow. For the long-term 

maturity segment (i.e. more than 10 years), the flow sensitivity is lowest, only 

increasing by $2 for every $100 of inflow. The key takeaway is that one should 

expect investment activity to rise with flows across all segments, though the degree 

of sensitivity should vary according to mandate. 

Panel C shows that a fund’s participation likelihood in a new issue has a 

statistically significant positive association with fund flows, across all segments. For 

all except HY funds in the high-yield segment, this flow sensitivity increases if the 

new issue comes from a portfolio firm. Nevertheless, whether the issuer is a portfolio 

firms is an important consideration for HY funds, increasing participation likelihood 

by 21.9 percentage points for new high-yield issues. On the other hand, in the 

investment-grade segment, this effect is only a 3.8 percentage point increase, yet 

still statistically significant – both overall and by maturity segment. These results 

are consistent with Zhu (2018), who also shows that corporate bond mutual funds 

favour portfolio firms’ new issues, which emphasizes the need to distinguish issuance 

by portfolio firms in the primary market.   
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Finally, if changes in investment activity across various credit rating and 

maturity segments are associated with fund flows, it could also be that weighted 

average portfolio credit quality and maturity is affected. Panel D shows portfolio 

credit quality appears to increase with fund flows, whereas maturity tends to 

decrease. The effects are statistically significant, albeit economically small. For a 

standard deviation increase in flows, portfolio credit quality increases by 5% of an 

S&P notch and maturity decreases by 17 days. These changes are primarily brought 

about through secondary market trading. As flows increase, funds buy securities 

with shorter maturity and higher credit rating and sell their lower rated and longer 

maturity securities. This behaviour should be tested in the context of fund 

mandates via regression specifications (3.10) and (3.11). 

3.4.3 Mandates and investment behaviour across credit quality segments 

[Table 3.3] 

In each of the three credit quality segments, the level of investment activity, as 

well as the flow-sensitivity of investment activity are, for the most part, 

significantly related to the funds’ mandates. I outline my findings in detail for each 

segment below: 

HCQ segment (corporate bonds rated A or above) 

In this segment, A-rated funds are expected to be relatively more active and HY 

funds relatively less active. Consistent with this, HY funds’ overall level of 
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expenditure is comparably lower than that of the baseline group of BBB-rated 

funds. As shown in Table 3.3, Panel A, the difference amounts to 3.3% of TNA and 

is statistically significant from 0 at the 1% level. On the other hand, A funds’ level 

of overall expenditure is not significantly different from that of BBB-rated funds, 

which contradicts expectations. This continues to be the case for both secondary 

and primary market expenditure. Also, A-rated funds are statistically no more 

likely than BBB-rated funds to participate in new issues in the HCQ segment, 

regardless of whether the issuer is a portfolio firm or not. HY funds, on the other 

hand, are consistently less active than BBB-rated funds in the HCQ segment.  

In Panel A of Table 3.3, the total quarterly investment expenditure of BBB-

rated funds in the HCQ segment is positively related to fund flows. This relation is 

statistically significant at the 1% level. Economically, the baseline group of BBB-

rated funds increase their expenditure in this segment by $20 for an additional $100 

of flow.  HY funds’ expenditure incremental sensitivity is around -$20 per $100 of 

inflow, which means that the net sensitivity is effectively zero. That is, HY funds’ 

investment activity in the HCQ segment is not statistically related to fund flows. 

This finding persists for expenditure in the secondary market, as well as the primary 

market. The only exception is that, for the few new issues in the HCQ segment 

that HY funds invest in, their participation likelihood is positively associated with 

fund flows, but only for portfolio firms. This suggests some HY funds have preferred 
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high-grade issuers in which they invest when funds flows increase. The flow-

sensitivity of A-rated funds’ investment activity in the HCQ segment is generally 

higher than that of BBB funds, though the incremental effect is only statistically 

significant at the 10% level for primary market expenditure.  

MCQ segment (corporate bonds rated BBB) 

In this segment, I expect both HY and A-rated funds to be less active than the 

baseline reference group of BBB-rated funds. For the most part, this appears to be 

the case. In terms of overall expenditure in Table 3.3, Panel B, HY and A-rated 

funds’ levels of expenditure are lower by an amount equivalent to 5.0% and 0.9% 

of TNA respectively. For HY funds, this difference remains negative and 

statistically significant across various measures of investment activity. For A-rated 

funds, the difference also remains negative, though not always significantly different 

from zero. In terms of flow-sensitivity, A-rated funds’ investment activity is not 

significantly different from that of BBB-rated funds across any measure of 

investment activity examined in Panel B of Table 3.3.  

As in the HCQ segment, the flow-sensitivity of BBB-rated funds’ overall 

expenditure in the MCQ segment is positive and statistically significant at the 1% 

level, though slightly larger in magnitude at $23.8 per $100 of inflow. Again, HY 

funds’ incremental flow-sensitivity of overall expenditure almost offsets the baseline 
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sensitivity, which is also evident when expenditure is disaggregated across 

secondary and primary markets. These results imply there is no significant relation 

between fund flows and HY funds’ investment activity in the HCQ segment. 

However, the association between fund flows and HY funds’ likelihood to 

participate in portfolio firms’ new issues in the MCQ segment is not statistically 

different from that of BBB-rated funds.  

LCQ segment (corporate bonds rated BB or below) 

In this segment, HY funds are expected to be the most active. Lipper objective code 

definitions for A-rated and BBB-rated funds do not imply any overlap with the 

LCQ segment, so it is reasonable to expect similar behaviour from these fund 

groups. Results in Panel C of Table 3.3 show that, as expected, HY funds are more 

active in the LCQ segment. In terms of overall expenditure, they spend an 

equivalent of 8.2% of TNA more than BBB funds (Table 3.3, Panel A) and have a 

16 percentage point higher likelihood to participate in a new bond issue in the LCQ 

segment. As expected, A-rated funds are no more or less active relative to BBB-

rated funds in the LCQ segment.  

The overall expenditure of BBB-rated funds in the LCQ segment is 

significantly related to fund flows at the 1% level, though the magnitude is smaller 

than in the other segments. As shown in Panel C of Table 3.3, for every $100 of 
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inflow, BBB funds spend $4.0 in the LCQ segment. The incremental flow-sensitivity 

of HY funds is considerably greater and significant at the 1% level. HY funds spend 

an additional $51.9 in the LCQ segment for every $100 of inflow. This sensitivity 

is mostly attributed to secondary market expenditure, where HY funds spend $43 

more than BBB-rated funds for every $100 of inflow. Flows do not appear to be as 

important for HY funds in the primary market of the LCQ segment. Though HY 

funds’ primary market expenditure is relatively more sensitive to flows, the 

association between new issue participation decisions and fund flows shows is not 

significantly different than that of BBB-rated funds.  For the most part, the 

incremental flow-sensitivity of A-rated funds’ investment activity in the LCQ 

segment is negative and significant. However, in the primary market, the flow-

sensitivity of expenditure and participation decisions is not significantly different 

than that of BBB funds. 

Takeaways from credit quality segments 

The results of Table 3.3 lend support to the idea that funds follow their mandates. 

However, in some instances, results are inconclusive regarding the extent to which 

A-rated funds invest differently from BBB-rated funds. For example, there is only 

marginal evidence that A-rated are more active in the HCQ segment. In some cases, 

A-rated funds are not necessarily less active than BBB-rated funds in LCQ and 
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MCQ segments. Nevertheless, Table 3.4 provides some evidence that A-rated funds 

do focus more on corporate bonds with relatively higher ratings. In Table 3.4, A-

rated funds’ average portfolio quality, is, on average, about one S&P rating notch 

and a third higher than that of BBB-rated funds. Despite the concerns raised in 

Table 3.3, A-rated funds do maintain an overall higher level of credit quality. 

[Table 3.4] 

Another interesting finding in Table 3.3 is that HY funds appear more likely 

to participate in new investment grade issues from portfolio firms as fund flows 

increase. It is possible that these new issues offer a sufficiently high yield to attract 

HY funds. Yields can vary significantly even within investment grade credit rating 

groups (i.e. BBB, A, AA, AAA) and HY funds could be selecting the top end of 

the distribution. Nevertheless, the propensity of HY funds to invest in investment-

grade issues is not reflected in the primary market expenditure results, which 

suggests the implications are not substantial. Consistent with this, Table 3.4 shows 

no significant increase in the portfolio credit quality of HY funds with respect to 

fund flows. 

3.4.4 Mandates and investment behaviour across maturity segments 

[Table 3.5] 

The findings for the three maturity segments mostly mirror those of the credit 

quality segments. In each segment, the level of investment activity, as well as the 
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flow-sensitivity of investment activity are, in most cases, significantly related to the 

funds’ mandates. I outline my findings in detail for each segment below: 

SM segment (corporate bonds with 5 or fewer years to maturity) 

In this segment, I expect SID funds to be most active and IID funds the least active. 

The results for corporate bond purchases across both primary and secondary 

markets line up with expectations. As shown in Panel A of Table 3.5, SID funds 

spend more than SII funds, approximately 1.1% of TNA more each quarter. On the 

other hand, IID funds spend relatively less than SII funds in the SM segment and 

the difference amounts to 2.8% of TNA. IID funds consistently spend less than SII 

funds in both secondary and primary markets for the SM segment. IID funds also 

have a lower likelihood of new issue participation in this segment, regardless of 

whether the issuer is a portfolio firm. In contrast, SID funds’ level of investment 

activity in the SM segment is not always significantly larger than that of SII funds. 

This only holds for primary market expenditure and appears to be driven by a 

higher participation likelihood in the new issues of non-portfolio firms. 

For the baseline reference group of SII funds, overall expenditure in the SM 

segment is positively related to flows. For every $100 of inflow, expenditure 

increases by $30, as observed in Panel A of Table 3.5. For IID funds, the 

incremental flow-sensitivity of overall expenditure is negative, though the net effect 
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indicates that IID funds still increase spending in the SM segment by around $13 

for every $100 of flow. This qualitatively holds in both secondary and primary 

markets separately. Surprisingly, the flow sensitivity of SID funds’ expenditure in 

the SM segment is not consistently higher than that of SII funds, which contradicts 

expectations. In the secondary market, SID funds appear to invest less per unit for 

flow than SII funds, though the difference is not statistically significant.  

IM segment (corporate bonds with 5 to 10 years to maturity) 

In this segment, I expect IID funds to be most active and SID funds the least active. 

Consistent with this, IID funds’ overall level of expenditure in the IM segments 

exceeds that of SII funds which, in turn, exceeds that of SID funds. As observed in 

Panel B of Table 3.5, the difference between IID funds’ and SII funds’ level of 

expenditure is equivalent to 1.1% of a fund’s TNA and statistically significant at 

the 1% level. A comparative view across secondary and primary markets shows that 

the difference is more pronounced in the primary market. Moreover, in the primary 

market, the new issue participation likelihood of IID funds is higher than that of 

SII funds, regardless of whether the issuer is a portfolio firm. 

SID funds are significantly less active than SII funds in the IM segment across 

both primary and secondary markets, with the difference statistically significant at 

least at the 5% level, as shown in Panel B of Table 3.5. Though SID and SII funds 
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appear to be similar in the way they invest fund flows in the SM segment, they are 

quite different in the IM segment. Panel B of Table 3.3 reveals that SII funds spend 

$9.6 for every $100 of inflow. Relative to SII funds, SID funds spend $8.8 less per 

$100 of inflow. IID funds appear to invest $5.6 more per $100 of inflow relative to 

SII funds, but this difference is not statistically significant. This pattern of results 

holds in the secondary market, but not in the primary market. In the primary 

market, there is no statistically significant relation between SII funds’ level of 

investment activity and fund flows, but there appears to be for IID funds. Primary 

markets appear to be the central source of IID funds’ relatively higher level of 

investment activity in the IM segment. One reason could be that most new issues 

in the IM segment primary market have exactly 10 years to maturity.73 Therefore, 

IID funds are more active in the longer end of the IM segment, whereas SII funds 

may be mainly targeting secondary market corporate bonds with fewer years to 

maturity, in order to maintain a lower average portfolio maturity. 

LM segment (corporate bonds with more than 10 years to maturity) 

As in the IM segment, IID funds are expected to be the most active and SID funds 

the least active. Results confirm this expectation. Across all investment behaviour 

metrics in the LM segment shown in Panel C of Table 3.5, IID funds are more 

                                                           
73 Bond market summary statistics in Panel B of Table A.1 in the Appendix confirm this. 
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active than SII funds. IID funds also invest more overall with respect to fund flows 

– an extra $4.2 per $100 of inflow. Most comparative results between IID and SII 

funds in the LM segment are statistically significant at least at the 5% level, with 

the exception of participation likelihood in the new issues of non-portfolio firms. 

The flow-sensitivity of IID funds’ participation likelihood is only significantly 

positive for portfolio firms’ new issues in the LM segment. This suggests that IID 

funds hold a preference to invest flows in new long-term bonds from familiar issuers.  

There is limited evidence of statistically significant or economically meaningful 

differences between how SII and SID funds invest in the LM segment. However, it 

must be pointed out that there is little investment activity to compare in the first 

place, as observed in Table 3.1, Panel C. Nevertheless, it is worthwhile to note that 

there is a statistically significant association between SII funds’ overall level of 

investment expenditure in the LM segment and fund flows (Table 3.3, Panel B). 

This flow-sensitivity predominantly arises in the secondary market for corporate 

bonds in the LM segment. The flow-sensitivity of SID funds’ expenditure in the LM 

market is, as expected, weaker than that of SII funds and close to zero overall.  

Takeaways from maturity segments 

As in the analysis of credit quality segments, the main conclusion is that funds 

follow for mandates. However, there is some evidence that suggests SID and SII 
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funds’ investment behaviour is similar. Nevertheless, there are results that confirm 

the expectation that SID funds target corporate bonds with fewer years to maturity. 

The effect of these results dominates. In Table 3.6, SID funds’ average portfolio 

maturity is 1.5 years lower than that of SII funds. Also, IID funds have a longer 

portfolio maturity than SII funds, by about 4.6 years. There is little evidence to 

suggest that portfolio maturity is significantly associated with flows for this set of 

funds, though there was some evidence in Panel D of Table 3.2 for the broader 

sample of corporate funds (i.e. that also includes Lipper codes A, BBB and HY).  

[Table 3.6] 

3.4.5 Performance implications 

In the corporate bond mutual fund literature, it is more common to question how 

fund performance is related to future flows (Y. Chen and Qin 2016; I. Goldstein, 

Jiang, and Ng 2017). However, the reverse is not typically examined, namely how 

flows relate to future performance. Tables 3.7 and 3.8 contain the results of a simple 

analysis in which I regress next-quarter risk-adjusted returns (i.e. fund alphas) on 

current quarterly fund flows. In Table 3.7, I show that future alphas for HY, BBB-

rated and A-rated funds have no significant relation to fund flows. In Table 3.8, I 

find some weak evidence that future alphas for SID, SII and IID funds have a 

statistically significant relation with fund flows at the 10% level, albeit economically 

small. For SII funds, a standard deviation increase in fund flows decreases future 
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alpha by 4 basis points.  For IID funds, the effect is statistically similar, but for 

SID funds the effect is almost 0 overall.  

Though these results suggest flows have no meaningful relation to future 

performance, they are generated by a simple framework that does not consider how 

the flows are allocated across different market segments. To remedy this 

shortcoming, I estimate the following equations: 

𝐴𝐴𝐹𝐹𝑡𝑡ℎ𝑇𝑇𝑚𝑚,𝑡𝑡+1 = 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚

∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡

+ 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡

+ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡 + 𝛼𝛼𝑚𝑚,𝑜𝑜 + 𝛼𝛼𝑡𝑡,𝑜𝑜

+ 𝜀𝜀𝑚𝑚,𝑡𝑡 

(3.12) 

  
𝐴𝐴𝐹𝐹𝑡𝑡ℎ𝑇𝑇𝑚𝑚,𝑡𝑡+1 = 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚

∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡

+ 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡

+ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡 + 𝛼𝛼𝑚𝑚,𝑜𝑜 + 𝛼𝛼𝑡𝑡,𝑜𝑜

+ 𝜀𝜀𝑚𝑚,𝑡𝑡 

(3.13) 

These specifications consider the potential of funds with different mandates to 

alter their allocation across different segments as fund flows change. Here 

𝑇𝑇𝑁𝑁�𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗�𝑚𝑚,𝑡𝑡 represents net expenditure in one of the 6 corporate bond market 

segments (𝑆𝑆𝑆𝑆𝑔𝑔𝑗𝑗) considered throughout this study. Since fund flows are a reasonable 
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approximation of the residual difference between security purchases and sales, the 

disaggregation of net expenditure across segments can be interpreted as a close 

representation of how funds allocate flows towards different types of corporate 

bonds. In the sub-sections below, I discuss the results from specifications (3.12) and 

(3.13) separately. 

Credit quality segments 

[Table 3.7] 

For all funds in the HY, BBB-rated and A-rated mandate groups, there appears to 

be a statistically significant positive association between expenditure in the MCQ 

segment and future performance. Upon closer inspection, this appears to be the 

case for A-rated and BBB-rated funds, but not for HY funds. For a standard 

deviation increase in fund flows that is fully invested in the MCQ segment, next-

quarter alpha increases by 24 basis points for BBB-rated funds and a similar 

amount for A-rated funds. For BBB-rated funds, this appears to be independent of 

fund flows, whereas A-rated funds seem to reap the benefit during periods of 

relatively high flow. On the other hand, expenditure in the HCQ segment appears 

detrimental for BBB-rated funds. For a standard deviation increase in fund flows 

that is fully invested in the HCQ segment, future quarterly alpha drops by 29 basis 

points. This effect is more pronounced when flows are relatively low.  
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Though not statistically significant from zero, there appears to be a relatively 

large positive increase in A-rated funds’ performance if they invest in the LCQ 

segment when flows are relatively low. For a standard deviation increase in fund 

flows that is fully invested in the LCQ segment, next-quarter alpha increases 382 

basis points. A caveat is that this could be driven by outliers, as investment by A-

rated funds in the LCQ segment is not common. What is being captured is that, in 

the few instances where A funds venture in the LCQ segment, they were seemingly 

lucky, on average, in terms of future performance. This could also be a reason for 

the observation that performance of BBB-rated and A-rated funds rises with 

expenditure in the LCQ segment during periods of high flows, but the relation is 

negligible for HY funds. Another explanation is that, when A-rated and BBB-rated 

funds invest in LCQ corporate bonds, they earn higher subsequent returns for this 

recent increase in risk. However, the historical estimation of risk loadings for the 

alpha regression may not fully reflect this increase in risk. Therefore, the risk 

adjustment may be too lenient, thereby boosting alpha.  

Maturity segments 

[Table 3.8] 

In the case of SID, SII and IID funds, only SID funds exhibit significant results. 

The performance of SID funds appears to be significantly and positively related to 
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both net expenditure in IM and LM segments, the segments where SID funds are 

least expected to be active. For a standard deviation increase in fund flows that is 

fully invested in the IM or LM segment, SID funds’ next quarter alpha increases 

by 59 and 131 basis points respectively. For the LM segment, the relation is 

pronounced in both top and bottom flow terciles. Before jumping to conclusions 

that SID funds should invest more in longer-term bonds to boost performance, one 

should reconsider the caveats previously discussed for A-rated funds. Namely, the 

results could be driven by outliers or there may be shortcomings in the factor-based 

risk adjustment. 

3.4.6 Robustness 

The key results in Tables 3.3 and 3.5 were based purely on corporate bond trades. 

Though my sample consists of funds that predominantly invest in corporate bonds, 

they do also invest in other types of bonds, such as government or foreign bonds. 

It could thus be argued that I do not capture a sufficiently representative snapshot 

of investment behaviour upon which to draw my conclusions. Therefore, I re-

examine my findings in a setting where a fund’s segment-specific investment 

activity is measured across all bonds which are identifiable in FISD and not just 

corporate bonds. For brevity, I do not rerun all the regressions in Tables 3.3 and 

3.5. Instead, I focus on investment activity as measured by total quarterly purchases 

and quarterly net expenditure.  
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Credit quality segments 

[Table 3.9] 

Table 3.9 shows how the investment activity of A-rated, BBB-rated and HY funds 

differs across credit quality segments when all bond types are considered. 

Qualitatively, the pattern of results is very similar to that observed in Table 3.3. 

Quantitatively, the magnitude of the differences between HY and BBB funds’ 

investment activity measures appears to have widened across the board. For A-

rated funds relative to BBB-rated funds the changes in magnitude are more modest. 

Overall, it appears that the inclusion of previously-omitted securities strengthens, 

rather than weakens, results.  

Maturity segments 

[Table 3.10] 

For SID, SII and IID funds, the main results from Table 3.5 also appear robust to 

the inclusion of previously-omitted bonds. In Table 3.10, the qualitative pattern of 

results is the same as that of Table 3.5. Moreover, quantitatively, the magnitude 

of differences is again strengthened rather than weakened. 

3.5 Conclusion 

With few minor exceptions, the results of this study lend support to the expectation 

that differences in investment behaviour across corporate bond mutual funds are 
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aligned with differences in mandates. Though mandates are not enforceable, funds 

do appear to follow their stated investment objectives, at least in relative terms to 

other funds whose stated objectives are comparable. If, according to prospectus 

language, a fund is categorized as one that focuses on corporate bonds of a given 

credit quality while another is said to focus on bonds of lower (higher) credit 

quality, then the latter is relatively more active in the segment for corporate bonds 

with lower (higher) credit ratings. A similar case can be made for maturity-based 

mandates.  

My study yields implications for the literature that examines corporate bond 

mutual funds as suppliers of debt capital of firms (Massa, Yasuda, and Zhang 2013; 

Zhu 2018). Studies in this literature typically classify the firm’s current mutual 

fund bond holders as part of the immediate supply base of debt capital. However, 

some of these mutual funds may be irrelevant for the firm’s issuance decisions. For 

example, some could be short-term oriented corporate bond funds that recently 

purchased some of the firm’s short-term seasoned bonds. If the firm seeks longer-

term debt financing, my results suggest short-term oriented funds are less likely to 

supply capital. Therefore, future studies that wish to examine the capital supply 

implication of corporate bond mutual funds must pay close attention to investment 

mandates. 
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Whilst my study takes an important first step to examine whether mutual 

funds follow their mandates, there is still room for improvement in future work. As 

discussed in section 3.2.3, Lipper objective codes effectively categorize corporate 

bond mutual funds according to their mandate, but there are still some 

imperfections. The definition of each category’s Lipper code synthesizes the 

constituent funds’ mandates into a single, representative set of investment 

objectives. In the process, mandate heterogeneity among constituent funds in each 

category is lost. As a result, the scope of this paper is limited to between-category 

comparative analyses.  These analyses are nevertheless useful to provide some 

degree of insight into the extent to which corporate bond mutual funds follow their 

mandates. For future research, however, a potential next step would be to perform 

within-category analyses. Currently beyond the scope of my paper, this would 

require a thorough documentation of individual funds’ mandates. I discuss this in 

further detail in Chapter 5. 
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Tables and figures 

 

Figure 3.1: Quarterly corporate bond purchases by credit quality segment 
This figure shows how corporate bond mutual funds with Lipper Objective codes A, BBB and HY 
invest across different credit quality segments of the corporate bond market. In each quarter, each 
fund’s purchases of corporate bonds are tallied under each of these three categories: (i) bonds rated 
A or better, (ii) bonds rated BBB and (iii) bonds rated BB and below i.e. high yield. The percentage 
proportion of total purchase expenditure is then computed for each of the three categories. For each 
quarter, these proportions are averaged across all the funds under each of the Lipper Objective 
codes. The graph below shows how these average proportions vary through time. A-rated funds are 
shown in Panel A, BBB-rated funds in Panel B and HY funds are in Panel C. 
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Panel B. BBB-rated funds 

 

 

 

Panel C. HY funds 
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Figure 3.2: Quarterly corporate bond purchases by maturity segment  
This figure shows how corporate bond mutual funds with Lipper Objective codes SID, SII and IID 
invest across different maturity segments of the corporate bond market. In each quarter, each fund’s 
purchases of (investment grade) corporate bonds are tallied under each of these three categories: (i) 
bonds with 5 or fewer years until maturity, (ii) bonds with more than 5 years and up to and 
including 10 years to maturity (iii) bonds with more than 10 years to maturity. The percentage 
proportion of total purchase expenditure is then computed for each of the three categories. For each 
quarter, these proportions are averaged across all the funds under each of the Lipper Objective 
codes. The graph below shows how these average proportions vary through time. SID funds are 
shown in Panel A, SII funds in Panel B and IID funds are in Panel C. 
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Panel B. SII funds 

 

 

 

Panel C. IID funds 
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Table 3.1: Summary statistics  
In this table, I show key summary statistics for all corporate bond mutual funds in the sample and 
separately for fund-quarters under each of these Lipper Objective Codes: SID, SII, IID, A, BBB 
and HY (IG consists of SID, SII, IID, A, BBB funds). The sample period is June 2010 to September 
2017. The statistics are split are split across three panels: 

Panel A. This panel covers general fund attributes, such as size and age. Flow moments are based 
on quarterly fund flows normalized by start-of-quarter TNA. Returns are fee-adjusted. Alphas are 
determined using factor loadings estimated over an 18-month period prior to each quarter (the 
factors include the aggregate corporate bond market excess return, the spread between returns on 
long- and short-term Treasuries and the spread between returns on high yield and AAA-rated 
bonds).   

Panel B. In this panel, I show summary statistics for key fund portfolio characteristics. I show the 
average and volatility of dollar-weighted maturity and credit quality across funds’ portfolios, using 
all the bond holdings identifiable in Mergent FISD. I also show average allocation percentages 
towards different segments of the market, delineated either by maturity, credit rating or issuer type.  

Panel C. This panel covers funds’ average expenditure on corporate bonds, both overall and in 
different segments. Segments are delineated by credit quality and/or maturity. Before being 
averaged, quarterly expenditure is normalized by the fund’s start-of-quarter TNA. I show total 
expenditure, as well as separate expenditure for the secondary market (purchases and sales) and the 
primary market (spending on new issues from any firm, and separately for portfolio firms’ new 
issues). 
 

 

Panel A. General fund characteristics  
 All HY IG A BBB IID SII SID 

         

Number of fund-quarters 9029 4714 4315 292 1384 1053 729 857 

Number of funds 473 215 259 23 81 84 49 57 

         

Age mean 17.4 17.3 17.6 24.4 20.0 15.8 14.5 16.1 

Age median 16.2 15.6 17.2 24.7 17.8 16.5 14.9 17.2 

TNA mean ($m.) 1402.7 1286.9 1529.1 959.5 1160.0 1370.5 1186.5 2805.5 

TNA median ($m.) 453.9 447.0 463.2 379.1 503.0 312.6 393.1 650.0 

Flow mean  0.014 0.012 0.016 0.013 0.004 0.021 0.025 0.024 

Flow std. dev. 0.141 0.152 0.129 0.117 0.135 0.133 0.136 0.111 

         

Quarterly return mean 0.013 0.018 0.009 0.011 0.013 0.010 0.006 0.004 

Quarterly return std. dev. 0.026 0.031 0.017 0.020 0.023 0.016 0.010 0.007 

Quarterly alpha mean -0.001 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 0.000 

Quarterly alpha std. dev. 0.009 0.011 0.007 0.007 0.010 0.007 0.005 0.004 
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Panel B. Fund portfolio characteristics and allocations 
 All HY IG A BBB IID SII SID 

         
Mean no. of securities  353 352 354 303 320 392 333 399 

Mean no. of corporate bonds  207 230 181 152 200 194 162 161 
Mean no. of corporate issuers 143 161 125 112 137 135 105 112 

         
Mean portfolio maturity 10.0 9.1 10.9 14.1 14.6 11.9 7.3 5.8 

Std. dev. portfolio maturity  3.8 1.6 5.0 5.2 4.8 3.1 1.8 1.6 
         

Average allocation towards:         
≤5 years to maturity 21.4% 9.8% 34.1% 19.4% 14.2% 21.7% 50.2% 72.6% 

5-10 years to maturity 64.4% 80.6% 46.8% 51.0% 53.4% 57.4% 43.7% 24.2% 
10+ years to maturity  14.2% 9.6% 19.2% 29.6% 32.5% 20.9% 6.0% 3.2% 

         
Mean portfolio credit rating BB+ B+ A- A- BBB+ A- A- A- 

Std. dev. portfolio credit rating 
(S&P notches) 

3.6 1.0 1.4 1.1 1.2 1.4 1.5 1.2 

         

Average allocation towards:         

Investment Grade 45.5% 5.1% 89.6% 91.7% 86.9% 86.6% 94.4% 92.7% 
AAA 6.2% 0.4% 12.6% 16.5% 8.1% 15.4% 14.9% 13.1% 

AA 3.0% 0.1% 6.2% 7.3% 3.8% 5.0% 8.0% 9.7% 
A 13.8% 0.5% 28.3% 29.6% 25.4% 26.6% 31.0% 32.3% 

BBB 22.5% 4.2% 42.5% 38.3% 49.7% 39.5% 40.4% 37.7% 
High-Yield 53.7% 93.7% 10.1% 7.8% 12.7% 13.1% 5.5% 7.1% 

BB 22.1% 35.9% 7.1% 5.7% 8.2% 9.1% 4.6% 5.6% 
B 23.4% 42.5% 2.4% 1.8% 3.4% 3.3% 0.8% 1.4% 

CCC 7.7% 14.3% 0.5% 0.3% 1.0% 0.6% 0.1% 0.1% 
CC 0.5% 0.9% 0.1% 0.1% 0.1% 0.0% 0.0% 0.0% 

Not rated 0.8% 1.3% 0.3% 0.5% 0.4% 0.4% 0.2% 0.2% 
         

Average allocation towards:         
Corporate bonds 59.2% 65.7% 52.1% 49.0% 60.1% 49.3% 50.6% 44.7% 

Industrials 39.3% 50.9% 26.5% 26.8% 32.0% 25.6% 24.7% 20.4% 
Financials 15.3% 10.2% 20.7% 18.2% 22.0% 19.6% 20.5% 21.0% 

Utilities 4.7% 4.6% 4.8% 4.0% 6.2% 4.1% 5.3% 3.2% 
         

Government/Agency bonds 4.3% 0.3% 8.7% 11.8% 5.4% 11.1% 10.9% 8.3% 
Foreign bonds 12.3% 12.0% 12.6% 8.9% 14.0% 10.7% 12.3% 14.2% 

Cash 2.3% 3.7% 0.8% 1.0% 1.8% 0.8% 0.1% -0.3% 
Other/unidentified 21.9% 18.3% 25.8% 29.3% 18.6% 28.0% 26.1% 33.2% 
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Panel C. Funds’ quarterly expenditure across market types and segments 
 All HY IG A BBB IID SII SID 

         
Mean no. portfolio changes 115 146 80 57 91 88 66 73 

Corporate bonds only 89 117 57 42 68 62 47 49 
         

Any type of corporate bond         
Mean quarterly purchases 0.121 0.135 0.106 0.080 0.168 0.072 0.080 0.077 

Mean secondary mkt. purchases 0.053 0.063 0.042 0.037 0.041 0.037 0.052 0.043 
Mean secondary mkt. sales -0.093 -0.121 -0.063 -0.063 -0.081 -0.055 -0.055 -0.052 

Mean primary mkt. purchases 0.068 0.072 0.064 0.044 0.127 0.035 0.028 0.034 
Portfolio firms’ new issues only 0.014 0.017 0.011 0.011 0.014 0.009 0.008 0.010 

         
High-yield corporate bonds         

Mean quarterly purchases 0.072 0.129 0.010 0.007 0.013 0.013 0.006 0.008 
Mean secondary mkt. purchases 0.034 0.060 0.006 0.004 0.007 0.008 0.005 0.006 

Mean secondary mkt. sales -0.063 -0.113 -0.009 -0.006 -0.013 -0.011 -0.004 -0.005 
Mean primary mkt. purchases 0.038 0.069 0.004 0.003 0.005 0.006 0.001 0.002 

Portfolio firms’ new issues only 0.009 0.016 0.001 0.001 0.001 0.001 0.000 0.000 
         

Investment-grade corporate bonds         
Mean quarterly purchases 0.037 0.005 0.071 0.073 0.079 0.059 0.074 0.069 

Mean secondary mkt. purchases 0.018 0.003 0.035 0.033 0.034 0.029 0.047 0.037 
Mean secondary mkt. sales -0.030 -0.007 -0.054 -0.057 -0.068 -0.045 -0.051 -0.046 

Mean primary mkt. purchases 0.018 0.003 0.035 0.040 0.045 0.029 0.027 0.032 
Portfolio firms’ new issues only 0.005 0.001 0.010 0.011 0.013 0.008 0.007 0.010 

         
Investment-grade, <5 yr. maturity         

Mean quarterly purchases 0.016 0.001 0.032 0.023 0.014 0.018 0.052 0.064 
Mean secondary mkt. purchases 0.009 0.001 0.017 0.011 0.006 0.010 0.032 0.034 

Mean secondary mkt. sales -0.014 -0.002 -0.028 -0.023 -0.018 -0.019 -0.040 -0.044 
Mean primary mkt. purchases 0.007 0.001 0.015 0.012 0.008 0.008 0.020 0.030 

Portfolio firms’ new issues only 0.002 0.000 0.004 0.003 0.002 0.002 0.006 0.009 
         

Investment-grade, 5-10 yr. maturity         
Mean quarterly purchases 0.014 0.003 0.027 0.034 0.039 0.030 0.020 0.005 

Mean secondary mkt. purchases 0.007 0.001 0.013 0.015 0.017 0.015 0.014 0.003 
Mean secondary mkt. sales -0.010 -0.004 -0.017 -0.022 -0.029 -0.018 -0.010 -0.001 

Mean primary mkt. purchases 0.007 0.002 0.013 0.019 0.022 0.015 0.006 0.002 
Portfolio firms’ new issues only 0.002 0.000 0.004 0.005 0.006 0.004 0.001 0.001 

         
Investment-grade, 10+ yr. maturity         

Mean quarterly purchases 0.006 0.001 0.012 0.016 0.025 0.011 0.001 0.001 
Mean secondary mkt. purchases 0.003 0.000 0.005 0.007 0.010 0.005 0.001 0.001 

Mean secondary mkt. sales -0.005 -0.001 -0.009 -0.012 -0.021 -0.007 -0.001 0.000 
Mean primary mkt. purchases 0.003 0.000 0.007 0.009 0.015 0.007 0.000 0.000 

Portfolio firms’ new issues only 0.001 0.000 0.002 0.003 0.004 0.002 0.000 0.000 
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Table 3.2: Fund flows and investment behaviour  
This table consists of four panels and provides a general overview of the investment behaviour of 
all sample funds in relation to quarterly fund flows (which are normalized by start-of-quarter TNA). 
T-stats are in parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. Standard 
errors are clustered at the fund-mandate level. The four panels consist of: 

Panel A. This panel shows how a funds’ quarterly purchases of corporate bonds (i) in total, (ii) net 
of sales and maturing bonds, (iii) in the secondary market, (iv) in the secondary market, net of 
sales, (v) in the primary market and (iv) in the primary market for portfolio firms only, vary with 
fund flows.  

Panel B. In this panel, I show how funds’ net expenditure varies with fund flows across different 
corporate bond market segments delineated by credit rating or maturity.  

Panel C.  This panel displays how the primary market binary participation decision, 𝟏𝟏(𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡𝑚𝑚,𝑖𝑖,𝑡𝑡), 
is related to fund flows and 𝟏𝟏(𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡𝐹𝐹𝑖𝑖𝑇𝑇𝑚𝑚)𝑚𝑚,𝑖𝑖,𝑡𝑡. 𝟏𝟏(𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡𝐹𝐹𝑖𝑖𝑇𝑇𝑚𝑚)𝑚𝑚,𝑖𝑖,𝑡𝑡is an indicator variable that equals 
1 if the issuer is a firm in which the fund currently owns debt and 0 otherwise.  

Panel D.  This panel shows how the weighted average maturity and credit quality of a fund’s 
portfolio, as well as secondary market trades and primary market purchases change with quarterly 
fund flows. 
 

Panel A. Expenditure by market type 

 Any market: Secondary market: Primary market:  

Purchases 
Net 

spending 
Purchases 

Net 
spending 

Any 
Issuer 

Portfolio 
Firms        

𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.484*** 0.573*** 0.342*** 0.432*** 0.142*** 0.0206***  
(10.53) (12.16) (16.74) (19.47) (3.24) (9.94)        

𝑇𝑇  9026 9026 9026 9026 9026 9026 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.066 0.066 0.654 0.659 0.062 0.555 
Fund-mandate FE Y Y Y Y Y Y 

Quarter-mandate FE Y Y Y Y Y Y 
 

 

Panel B. Net spending by segment 

 Net spending by 
credit rating segment 

Net spending by 
maturity segment  

A/AA/ 
AAA 

BBB High Yield ≤5 yrs (5,10] yrs 10+ yrs 
 

      
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0718*** 0.0913*** 0.366*** 0.0742*** 0.0679*** 0.0210***  

(6.12) (7.91) (11.53) (6.40) (5.61) (5.71)  
      

𝑇𝑇  9026 9026 9026 9026 9026 9026 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.254 0.365 0.529 0.263 0.322 0.175 
Fund-mandate FE Y Y Y Y Y Y 

Quarter-mandate FE Y Y Y Y Y Y 
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Panel C. New issue participation decision by segment 
 New issue participation decision: 𝟏𝟏(𝐼𝐼𝐼𝐼𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡𝑚𝑚,𝑖𝑖,𝑡𝑡) 

Sample segment: 
All new 
issues 

High yield 
Investment 

Grade 
IG 

≤5 yrs 
IG 

5-10 yrs 
IG 

10+ yrs 

Sample funds: All funds HY funds IG funds IG funds IG funds IG funds 
 

      
𝟏𝟏(𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡𝐹𝐹𝑖𝑖𝑇𝑇𝑚𝑚)𝑚𝑚,𝑖𝑖,𝑡𝑡 0.156*** 0.219*** 0.0378*** 0.0238*** 0.0432*** 0.0239*** 

 (24.31) (26.57) (12.33) (8.05) (8.05) (7.22) 
       

𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0151*** 0.0311*** 0.0275*** 0.0349*** 0.0305*** 0.00999* 
 (5.37) (3.91) (5.86) (5.41) (3.70) (1.93)  

      
𝟏𝟏(𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡𝐹𝐹𝑖𝑖𝑇𝑇𝑚𝑚)𝑚𝑚,𝑖𝑖,𝑡𝑡
∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 

0.0297* 0.00732 0.0560*** 0.0402** 0.0752*** 0.0554*** 
(1.75) (0.29) (3.56) (2.42) (2.80) (2.65) 

       
ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡) 0.00822*** 0.00757 0.00799*** 0.0119*** 0.00871** 0.00100 

 (3.73) (0.78) (2.85) (2.60) (2.48) (0.29)  
      

𝑇𝑇  2965789 522286 933727 361581 360033 212113 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.135 0.186 0.074 0.117 0.114 0.140 
Fund-mandate FE Y Y Y Y Y Y 

Quarter-mandate FE Y Y Y Y Y Y 
Issue FE Y Y Y Y Y Y 

 

 

Panel D. Changes to portfolio maturity and credit quality  

  Average credit quality of:  Average maturity of: 

 
Δ𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡. 
credit 
quality 

Sec. 
mkt. 
buys 

Sec. mkt. 
sales 

New 
issues 
bought 

Δ𝑃𝑃𝐹𝐹𝑇𝑇𝑡𝑡. 
maturity 

Sec. 
mkt. 
buys 

Sec. mkt. 
sales 

New 
issues 
bought 

         

𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.367*** 0.404*** -0.425*** 0.218** -0.327*** -0.254 0.516*** -0.109 

 (3.81) (4.13) (-4.10) (2.54) (-3.77) (-1.35) (2.59) (-0.70) 

         
𝑇𝑇  9026 8738 8967 8609 9026 8742 8967 8613 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.081 0.868 0.902 0.903 0.034 0.561 0.667 0.689 

Fund-
mandate FE 

Y Y Y Y Y Y Y Y 

Quarter-
mandate FE 

Y Y Y Y Y Y Y Y 
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Table 3.3: Investment behaviour across credit quality mandates.  
This table reports results from the regression of various measures of investment activity on mandate 
identifiers and fund flows (including their interactions with mandate identifiers). The sample 
consists of funds with Lipper objective codes A, BBB and HY. The funds’ measures of investment 
activity are compared in different credit quality segments for corporate bonds, displayed across three 
panels. The segment for corporate bonds: (i) rated A or better is shown in Panel A, (ii) rated BBB 
is shown in Panel B and (iii) rated BB or below is shown in Panel C. The investment activity 
measures are grouped into quarterly dollar expenditure amounts (the first six columns) and the 
binary new issue investment decision (the final three columns).  

Quarterly dollar expenditure amounts are inferred from quarterly changes in portfolio holdings and 
the fund-reported market values (for secondary market trades) and face value amounts (for new 
issues and maturing bonds). From left to right I test the quarterly dollar amount of: (i) all corporate 
bond purchases, (ii) net expenditure on corporate bonds i.e. subtracting sales and maturing bonds 
form the former, (iii) secondary market corporate bond purchases, (iv) net secondary market 
expenditure i.e. subtracting sales from the former, (v) new issue purchases and (vi) purchases of 
new issues from portfolio firms (i.e. firms in which a funds holds a stake in at least one of the firms’ 
other previously-issued bonds). All quarterly dollar expenditure amounts are normalized by the 
fund’s start-of-quarter TNA.  

The dependent variable for the binary new issue investment decision equals 1 for an available new 
issue (i.e. one that meets the segment criteria) in which the fund participates and 0 otherwise. I 
consider: (i) all new issues, (ii) new issues from portfolio firms and (iii) new issues from new firms 
(i.e. the complement of portfolio firms).  

Mandate identifiers are introduced as independent dummy variables 𝟏𝟏(𝐴𝐴)𝑚𝑚 and 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 for A-
rated and HY funds respectively, with BBB-rated funds used as the reference group. 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 
captures the relation between quarterly fund flows (normalized by the fund’s start-of-quarter TNA) 
and investment activity. The interactions 𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 and 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 capture how the 
flow-investment slope of A-rated and HY funds, respectively, differs from that of BBB-rated funds. 
𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is the fund-level average portfolio turnover. Before being averaged, quarterly portfolio 
turnover is computed as the minimum of sales and purchases of corporate bonds and divided by the 
fund’s start-of-quarter TNA. 𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is used when the dependent variable is a gross expenditure 
measure, to control for differences in purchase activity driven by funds’ tendencies to make more 
portfolio changes on average. ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡) is the log of the fund’s age (in years) at the start of the 
quarter. 

T-stats are in parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. Standard 
errors are clustered at the fund-mandate level. 
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Panel A. Investment behaviour in the HCQ segment (corporate bonds rated A or better) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.163*** 0.203*** 0.101*** 0.141*** 0.0617*** 0.0191*** 0.0582*** 0.108*** 0.0435*** 

 (4.96) (5.42) (3.65) (4.14) (6.44) (4.29) (3.38) (3.73) (3.28) 
          

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 -0.0331***  -0.0137***  -0.0193*** -0.00597*** -0.0373*** -0.0553*** -0.0279*** 
 (-11.92)  (-9.93)  (-9.54) (-9.18) (-9.19) (-3.31) (-8.42) 

          
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.159*** -0.201*** -0.100*** -0.140*** -0.0590*** -0.0186*** -0.0568*** 0.0331 -0.0421*** 

 (-4.84) (-5.36) (-3.62) (-4.11) (-6.08) (-4.18) (-3.19) (0.26) (-3.13) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 0.00402  0.00209  0.00193 -0.000219 -0.000940 -0.0139 0.00169 
 (0.79)  (0.67)  (0.75) (-0.20) (-0.14) (-0.92) (0.34) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0749 0.0842 -0.00633 0.0323 0.0812* 0.0316* 0.0676 0.166 0.0465 
 (1.06) (1.18) (-0.19) (0.71) (1.73) (1.87) (1.30) (1.48) (1.13) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.116***  0.0430***  0.0727*** 0.0138***    
 (3.83)  (3.34)  (3.48) (3.08)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       -0.00139 -0.00806 -0.000763 
       (-1.20) (-0.83) (-1.20) 
          

𝑇𝑇  6390 6389 6390 6389 6390 6390 687816 34242 653262 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.523 0.489 0.367 0.515 0.463 0.305 0.054 0.109 0.040 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Panel B. Investment behaviour in the MCQ segment (corporate bonds rated BBB) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.202*** 0.238*** 0.117*** 0.165*** 0.0851*** 0.0185*** 0.0680*** 0.125*** 0.0531*** 

 (4.88) (4.78) (4.99) (4.71) (4.08) (3.92) (3.03) (3.30) (2.83) 
          

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 -0.0498***  -0.0206***  -0.0292*** -0.00727*** -0.0602*** -0.0762*** -0.0494*** 
 (-16.22)  (-11.72)  (-11.56) (-9.80) (-9.77) (-4.98) (-9.40) 

          
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.181*** -0.216*** -0.103*** -0.147*** -0.0783*** -0.0177*** -0.0603*** -0.0418 -0.0473** 

 (-4.36) (-4.33) (-4.37) (-4.18) (-3.72) (-3.76) (-2.62) (-0.70) (-2.47) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 -0.00903**  -0.00257  -0.00646** -0.00198* -0.0177* -0.0140 -0.0158** 
 (-2.22)  (-1.00)  (-2.22) (-1.81) (-1.81) (-0.67) (-2.10) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0226 -0.0290 0.00241 -0.00848 0.0202 0.00778 0.0479 0.116 0.0242 
 (0.34) (-0.49) (0.06) (-0.19) (0.50) (1.25) (0.95) (0.80) (0.66) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.195***  0.0794***  0.115*** 0.0212***    
 (5.24)  (5.36)  (3.95) (4.32)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       0.00154 0.00720 0.000762 
       (1.03) (0.81) (0.72) 
          

𝑇𝑇  6390 6389 6390 6389 6390 6390 684125 41152 642769 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.544 0.494 0.390 0.479 0.387 0.303 0.081 0.130 0.074 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Panel C. Investment behaviour in the LCQ segment (corporate bonds rated BB and below i.e. high yield) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0259*** 0.0403*** 0.0169*** 0.0317*** 0.00905 0.00136 0.0678** 0.172*** 0.0506** 

 (2.65) (3.86) (3.36) (3.90) (1.57) (1.33) (2.52) (2.83) (2.52) 
          

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 0.0815***  0.0338***  0.0478*** 0.0128*** 0.161*** 0.137*** 0.125*** 
 (16.62)  (10.13)  (15.68) (13.92) (14.09) (3.17) (15.92) 

          
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.454*** 0.519*** 0.371*** 0.433*** 0.0825*** 0.0132*** -0.0332 -0.0913 -0.0272 

 (16.95) (18.63) (13.36) (14.84) (3.97) (4.26) (-1.05) (-1.33) (-1.14) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 0.00178  0.00175  0.0000354 -0.000320 -0.0291** -0.0995** -0.0196** 
 (0.25)  (0.49)  (0.01) (-0.43) (-2.43) (-2.38) (-2.30) 
          

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.0484** -0.0347*** -0.0257 -0.0268** -0.0227* -0.00183 0.00837 0.174 -0.000645 
 (-2.00) (-2.73) (-1.46) (-2.32) (-1.88) (-0.67) (0.21) (1.50) (-0.02) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.771***  0.385***  0.386*** 0.0566**    
 (13.12)  (6.11)  (6.49) (2.46)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       0.0365*** 0.0598*** 0.0259*** 
       (6.44) (5.44) (6.19) 
          

𝑇𝑇  6390 6389 6390 6389 6390 6390 706524 95571 610725 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.752 0.724 0.634 0.680 0.580 0.334 0.112 0.151 0.100 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Table 3.4: Average credit quality comparison 
This table reports results pertaining to how the quarterly weighted average credit quality of a fund’s 
portfolio, as well as secondary market trades and primary market purchases, (i) differs on average 
and (ii) relates differently to fund flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡), across funds with different credit quality 
mandates. The sample consists of A-rated, BBB-rated and HY fund-quarters, where A-rated and 
HY funds are represented by indicator variables 𝟏𝟏(𝐴𝐴)𝑚𝑚 and 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 respectively and BBB-rated 
funds are the reference group. Credit quality is based on numerical ratings where AAA bonds receive 
a score of 20, decreasing by 1 point per notch until D bonds, which receive 0. Portfolio credit quality 
averages are weighted by the end-of-quarter market value of securities which have a credit rating 
for the quarter. The average credit quality of quarterly trades is weighted by the dollar amount of 
the trade. Dollar amounts are inferred from quarterly changes in portfolio holdings and the fund-
reported market values (for secondary market trades) and face value amounts (for new issues). 
Standard errors are clustered at the fund-mandate level, t-stats are in parentheses and *, **, *** 
denote 10%, 5% and 1% significance respectively. 
 

 

 
Portfolio 

Credit quality of 
secondary market trades 

Credit quality of primary 
market new issue purchases 

 

Credit 
quality 

𝛥𝛥Credit 
quality 

Total 
purchases 

Total 
sales 

Any Issuer 
Portfolio 
Firms 

       
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.761 0.676** 0.863* -0.163 0.462 -0.0162 

 (1.44) (2.30) (1.91) (-0.34) (1.04) (-0.03) 

       
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 -6.085***  -5.170*** -5.274*** -5.429*** -5.548*** 

 (-47.38)  (-28.94) (-31.64) (-36.26) (-33.42) 

       
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.412 -0.475 -0.667 0.0888 0.0536 0.519 

 (-0.68) (-1.51) (-1.33) (0.17) (0.11) (0.81) 

       
𝟏𝟏(𝐴𝐴)𝑚𝑚 1.344***  1.011*** 0.828*** 0.743*** 0.497** 

 (5.45)  (3.48) (2.73) (3.08) (2.08) 

       
𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.696 0.323 -0.566 -0.484 0.985 0.584 

 (-0.78) (0.75) (-0.60) (-0.34) (0.98) (0.44) 

       
𝑇𝑇  6390 6389 6282 6378 6214 5397 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.886 0.040 0.731 0.779 0.794 0.726 

Fund-mandate FE N Y N N N N 
Quarter-mandate FE N Y N N N N 

Quarter FE Y N Y Y Y Y 
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Table 3.5: Investment behaviour across maturity mandates  
This table reports results from the regression of various measures of investment activity on mandate 
identifiers and fund flows (including their interactions with mandate identifiers). The sample 
consists of funds with Lipper objective codes SID, SII and IID. The funds’ measures of investment 
activity are compared in different maturity segments for corporate bonds, displayed across three 
panels. The segment for corporate bonds with: (i) 5 or fewer years to maturity is shown in Panel A, 
(ii) more than 5 and up to and including 10 years to maturity is shown in Panel B and (iii) more 
than 10 years to maturity is shown in Panel C. The investment activity measures are grouped into 
quarterly dollar expenditure amounts (the first six columns) and the binary new issue investment 
decision (the final three columns).  

Quarterly dollar expenditure amounts are inferred from quarterly changes in portfolio holdings and 
the fund-reported market values (for secondary market trades) and face value amounts (for new 
issues and maturing bonds). From left to right I test the quarterly dollar amount of: (i) all corporate 
bond purchases, (ii) net expenditure on corporate bonds i.e. subtracting sales and maturing bonds 
form the former, (iii) secondary market corporate bond purchases, (iv) net secondary market 
expenditure i.e. subtracting sales from the former, (v) new issue purchases and (vi) purchases of 
new issues from portfolio firms (i.e. firms in which a funds holds a stake in at least one of the firms’ 
other previously-issued bonds). All quarterly dollar expenditure amounts are normalized by the 
fund’s start-of-quarter TNA.  

The dependent variable for the binary new issue investment decision equals 1 for an available new 
issue (i.e. one that meets the segment criteria) in which the fund participates and 0 otherwise. I 
consider: (i) all new issues, (ii) new issues from portfolio firms and (iii) new issues from new firms 
(i.e. the complement of portfolio firms).  

Mandate identifiers are introduced as independent dummy variables 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 and 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 for SID 
and IID funds respectively, with SII funds used as the reference group. 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 captures the relation 
between quarterly fund flows (normalized by the fund’s start-of-quarter TNA) and investment 
activity. The interactions 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 and 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 capture how the flow-
investment slope of SID and IID funds, respectively, differs from that of SII funds. 𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is 
the fund-level average portfolio turnover. Before being averaged, quarterly portfolio turnover is 
computed as the minimum of sales and purchases of corporate bonds and divided by the fund’s 
start-of-quarter TNA. 𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is used when the dependent variable is a gross expenditure 
measure, to control for differences in purchase activity driven by funds’ tendencies to make more 
portfolio changes on average. ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡) is the log of the fund’s age (in years) at the start of the 
quarter. 

T-stats are in parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. Standard 
errors are clustered at the fund-mandate level. 
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Panel A. Investment behaviour in the SM segment (investment grade corporate bonds with 5 or fewer years to maturity) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.252*** 0.300*** 0.205*** 0.255*** 0.0465*** 0.0173** 0.0879** 0.162** 0.0554** 

 (4.13) (4.34) (4.35) (4.85) (2.84) (2.17) (2.41) (2.13) (2.20) 
          

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 0.0112***  0.00265  0.00856*** 0.00312** 0.0258 0.0109 0.0267** 
 (3.31)  (0.82)  (3.35) (2.30) (1.33) (0.28) (2.40) 

          
𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.00286 0.0285 -0.0438 -0.00246 0.0467 -0.00367 -0.0371 -0.0975 -0.00739 

 (0.04) (0.35) (-0.84) (-0.04) (0.95) (-0.42) (-0.82) (-1.14) (-0.20) 
          

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 -0.0275***  -0.0169***  -0.0105*** -0.00327*** -0.0492*** -0.0826** -0.0358*** 
 (-9.08)  (-6.87)  (-5.23) (-3.07) (-3.01) (-2.45) (-3.94) 
          
𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.163** -0.171** -0.131*** -0.143*** -0.0317* -0.0123 -0.0365 -0.0812 -0.0199 

 (-2.59) (-2.41) (-2.62) (-2.61) (-1.75) (-1.45) (-1.00) (-1.07) (-0.74) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.515***  0.336***  0.178*** 0.0222*    
 (5.96)  (5.04)  (3.06) (1.73)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       0.0183*** 0.0332** 0.0109*** 
       (2.72) (2.51) (2.93) 
          

𝑇𝑇  2639 2637 2639 2637 2639 2639 221817 53985 167759 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.503 0.455 0.398 0.424 0.325 0.193 0.062 0.101 0.066 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Panel B. Investment behaviour in the IM segment (investment grade corporate bonds with more than 5 and up to and including 10 years to maturity) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0855** 0.0961*** 0.0855** 0.0934*** -0.0000663 -0.00119 -0.00252 -0.0322 -0.00203 

 (1.99) (2.64) (2.15) (2.64) (-0.02) (-1.08) (-0.25) (-1.24) (-0.23) 
          

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 -0.0140***  -0.00966***  -0.00429*** -0.000900** -0.0126*** -0.0205** -0.0102*** 
 (-5.45)  (-3.91)  (-3.49) (-2.43) (-3.05) (-2.34) (-3.33) 

          
𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.0743* -0.0879** -0.0790** -0.0893** 0.00470 0.00131 0.00691 0.0156 0.00778 

 (-1.74) (-2.41) (-2.00) (-2.52) (0.90) (0.83) (0.51) (0.40) (0.75) 
          

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 0.0112***  0.00165  0.00953*** 0.00226*** 0.0440*** 0.0969** 0.0339*** 
 (3.83)  (0.61)  (5.76) (3.55) (3.67) (2.38) (4.92) 
          
𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0512 0.0564 0.0297 0.0408 0.0215** 0.00890** 0.0481 0.167** 0.0308 

 (0.95) (1.15) (0.56) (0.83) (2.03) (2.36) (1.55) (1.99) (1.32) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.337***  0.183***  0.154*** 0.0235**    
 (5.77)  (2.88)  (3.26) (2.00)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       0.00592* 0.0206* 0.00280 
       (1.73) (1.93) (1.40) 
          

𝑇𝑇  2639 2637 2639 2637 2639 2639 220230 35344 184751 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.372 0.412 0.284 0.438 0.300 0.126 0.045 0.093 0.045 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Panel C. Investment behaviour in the LM segment (investment grade corporate bonds with more than 10 years to maturity) 

 Quarterly dollar amount spent on corporate bonds via: Decision to invest in a new issue from: 

 
All purchases 

Net 
expenditure 

Secondary 
market 

purchases 

Secondary 
market net 
expenditure 

Primary 
market new 

issues 

Portfolio 
firms’ new 

issues 

Any 
corporate 

issuer 

Portfolio 
firms 

New firms 

          
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0130** 0.0125** 0.0111* 0.0117** 0.00185 0.000509 -0.00344 -0.00139 -0.00481 

 (2.07) (2.13) (1.90) (1.98) (1.41) (1.56) (-0.60) (-0.14) (-0.86) 
          

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 -0.000751  -0.000114  -0.000637 -0.000175 -0.00273** -0.00641* -0.00202* 
 (-0.87)  (-0.28)  (-1.07) (-1.24) (-2.11) (-1.94) (-1.88) 

          
𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.0119* -0.0107* -0.00930 -0.00978 -0.00264 -0.000531 -0.00120 -0.000786 -0.000442 

 (-1.73) (-1.79) (-1.53) (-1.63) (-1.22) (-1.05) (-0.26) (-0.07) (-0.09) 
          

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 0.00969***  0.00352***  0.00618*** 0.00175*** 0.0405*** 0.0725*** 0.0320*** 
 (6.36)  (4.98)  (5.46) (5.41) (6.85) (6.75) (6.47) 
          
𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.0431** 0.0418** 0.0240* 0.0289** 0.0191** 0.00836** 0.0614* 0.215** 0.0376 

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 (1.98) (2.26) (1.76) (2.09) (2.12) (2.16) (1.79) (2.37) (1.58) 
          

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.130**  0.0361*  0.0940** 0.0213*    
 (2.34)  (1.79)  (2.09) (1.69)    
          

ln(𝐴𝐴𝑔𝑔𝑆𝑆𝑚𝑚,𝑡𝑡)       -0.00270 -0.000078 -0.00296 
       (-1.06) (-0.01) (-1.41) 
          

𝑇𝑇  2639 2637 2639 2637 2639 2639 130150 23593 106504 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.305 0.282 0.216 0.316 0.263 0.170 0.057 0.097 0.054 
Fund-mandate FE N Y N Y N N N N N 

Quarter-mandate FE N Y N Y N N N N N 
Quarter FE Y N Y N Y Y Y Y Y 
Issue FE n/a n/a n/a n/a n/a n/a Y Y Y 
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Table 3.6: Average maturity comparison 
This table reports results pertaining to how the quarterly weighted average maturity of a fund’s 
portfolio, as well as secondary market trades and primary market purchases, (i) differs on average 
and (ii) relates differently to fund flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡), across funds with different maturity mandates. 
The sample consists of SID, SII and IID fund-quarters, where SID and IID funds are represented by 
indicator variables 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 and 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 respectively and SII funds are the reference group. 
Portfolio maturity averages are computed using the years-to-maturity of individual bonds and 
weighted by each bond’s end-of-quarter market value. The average maturity of quarterly trades is 
weighted by the dollar amount of the trade. Dollar amounts are inferred from quarterly changes in 
portfolio holdings and the fund-reported market values (for secondary market trades) and face value 
amounts (for new issues). Standard errors are clustered at the fund-mandate level, t-stats are in 
parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. 
 

 

 
Portfolio 

Maturity of secondary 
market trades 

Maturity of primary 
market new issue 

purchases 

 
Maturity 𝛥𝛥Maturity 

Total 
purchases 

Total 
sales 

Any Issuer 
Portfolio 
Firms 

       
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.208 -0.402 -0.852 0.536 -0.634 -1.356 

 (0.27) (-1.29) (-0.86) (0.54) (-0.68) (-1.60) 

       
𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 -1.529***  -1.086*** -0.839*** -1.343*** -1.216*** 

 (-4.60)  (-3.58) (-2.86) (-5.08) (-3.94) 

       
𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.123 0.164 0.915 -0.0653 1.978 1.303 

 (0.11) (0.47) (0.71) (-0.06) (1.42) (1.31) 

       
𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 4.590***  4.478*** 4.623*** 5.067*** 5.720*** 

 (9.72)  (9.98) (10.20) (12.78) (10.80) 

       
𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 1.079 0.370 2.076 4.750** 2.240 0.924 

 (0.76) (0.57) (0.97) (2.03) (1.22) (0.51) 

       
𝑇𝑇  2639 2637 2462 2593 2405 1851 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.569 -0.005 0.267 0.318 0.441 0.333 

Fund-mandate FE N Y N N N N 
Quarter-mandate FE N Y N N N N 

Quarter FE Y N Y Y Y Y 
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Table 3.7: Performance and credit quality mandates 
This table shows how next quarter alphas relate to current flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡) or how flows are invested 
across the various credit quality segments (HCQ, MCQ, LCQ). The sample consists of A-rated, 
BBB-rated and HY fund-quarters, where A-rated and HY funds are represented by indicator 
variables 𝟏𝟏(𝐴𝐴)𝑚𝑚 and 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 respectively and BBB-rated funds are the reference group. 𝑇𝑇𝑁𝑁()𝑚𝑚,𝑡𝑡 
is the net dollar expenditure (purchases minus sales and maturing bonds) in one of the three 
segments. Results are shown either for all quarters, or fund-quarters in the top or bottom flow tercile 
rank. Standard errors are clustered at the fund-mandate level, t-stats are in parentheses and *, **, 
*** denote 10%, 5% and 1% significance respectively. 

 
All quarters All quarters All quarters 

Lowest flow 
tercile 

Highest 
flow tercile 

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.00179      
(0.58)      
     

𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.000722      
(-0.31)      
     

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.00246      
(0.55)      
     

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐻𝐻𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   0.0276 0.00438 0.0360 
  (1.19) (0.04) (1.14)  
     

𝑇𝑇𝑁𝑁(𝐻𝐻𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡  -0.0116 -0.0205** -0.0267* -0.0162  
 (-1.50) (-2.04) (-1.79) (-0.90)  
     

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐻𝐻𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   0.0208* 0.0449 0.0136 
  (1.71) (1.49) (0.62)  
     

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑀𝑀𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   -0.0241* 0.0131 -0.00479 
  (-1.66) (0.47) (-0.21)  
     

𝑇𝑇𝑁𝑁(𝑀𝑀𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡  0.0103* 0.0171*** 0.0102 -0.00929  
 (1.86) (2.75) (0.98) (-0.94)  
     

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑀𝑀𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   -0.00213 -0.0457 0.0340 
  (-0.16) (-1.03) (1.46) 

 
     

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   0.00328 0.0293 -0.0355* 
  (0.27) (0.98) (-1.71)  
     

𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡  0.000843 -0.00201 -0.0232 0.0322  
 (0.31) (-0.17) (-0.82) (1.58)  
     

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑇𝑇𝐻𝐻)𝑚𝑚,𝑡𝑡   0.0512 0.294 0.0402 
   (1.13) (1.43) (0.49) 
 

     
𝑇𝑇  5934 5934 5934 1979 1892 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.349 0.350 0.349 0.374 0.307 

Fund-mandate FE Y Y Y Y Y 
Quarter-mandate FE Y Y Y Y Y 
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Table 3.8: Performance and maturity mandates  
This table shows how next quarter alphas relate to current flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡) or how flows are invested 
across the maturity segments (SM, IM, LM). The sample consists of SID, SII and IID fund-quarters, 
where SID and IID funds are represented by indicator variables 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 and 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 respectively 
and SII funds are the reference group. 𝑇𝑇𝑁𝑁()𝑚𝑚,𝑡𝑡 is the net dollar expenditure (purchases minus sales 
and maturing bonds) in one of the three segments. Results are shown either for all quarters, or fund-
quarters in the top or bottom flow tercile rank. Standard errors are clustered at the fund-mandate 
level, t-stats are in parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. 

 
All quarters All quarters All quarters 

Lowest flow 
tercile 

Highest 
flow tercile 

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.00336*      
(1.82)      
     

𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.00272*      
(-1.88)      
     

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.00112      
(-0.41)      
     

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡   0.00454 0.00413 -0.00311 
  (1.02) (0.30) (-0.66)  
     

𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡  -0.00628** -0.00496 -0.00943 -0.00115  
 (-2.36) (-1.34) (-1.00) (-0.31)  
     

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝑆𝑆𝑀𝑀)𝑚𝑚,𝑡𝑡   -0.00980 -0.0131 0.00774 
  (-1.50) (-1.05) (0.75)  
     

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡   0.0420*** -0.0129 0.00129 
  (3.25) (-0.42) (0.06)  
     

𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡  0.00560 -0.00346 -0.00724 -0.0106  
 (0.92) (-0.45) (-0.48) (-1.12)  
     

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐼𝐼𝑀𝑀)𝑚𝑚,𝑡𝑡   0.0101 0.0292 0.00996 
  (0.91) (1.59) (0.67)  
     

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡   0.0931* 0.236 0.184** 
  (1.83) (1.25) (2.01)  
     

𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡  -0.000719 0.0125 -0.0433 -0.00893  
 (-0.04) (0.27) (-0.39) (-0.17)  
     

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝑇𝑇𝑁𝑁(𝐿𝐿𝑀𝑀)𝑚𝑚,𝑡𝑡   -0.0176 0.0178 0.0162 
   (-0.35) (0.15) (0.28) 
 

     
𝑇𝑇  2375 2375 2375 774 736 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.419 0.420 0.423 0.402 0.451 

Fund-mandate FE Y Y Y Y Y 
Quarter-mandate FE Y Y Y Y Y 
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Table 3.9: Credit quality mandates and expenditure on all bonds  
In this table, I show how credit-quality-segment-specific investment activity relates to fund 
mandates and flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡) when investment activity measures take into account all bonds 
identifiable in Mergent FISD and not just corporate bonds. The sample consists of A-rated, BBB-
rated and HY fund-quarters, where A-rated and HY funds are represented by indicator variables 
𝟏𝟏(𝐴𝐴)𝑚𝑚 and 𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 respectively and BBB-rated funds are the reference group. The funds’ measures 
of investment activity are compared in different credit quality segments for bonds: (i) rated A or 
better (ii) rated BBB and (iii) rated BB or below. Within each segment, investment activity is 
measured by (i) total purchases and (ii) net expenditure (which subtracts sales and maturing bonds 
from the form). 𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is used when the dependent variable is a gross expenditure measure, to 
control for differences in purchase activity driven by funds’ tendencies to make more portfolio 
changes on average. Standard errors are clustered at the fund-mandate level, t-stats are in 
parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. 
 

 

 
Bonds rated A or better 

(HCQ segment) 
Bonds rated BBB 
(MCQ segment) 

Bonds rated BB or below 
(LCQ segment) 

 
Total 

purchases 
Net 

spending 
Total 

purchases 
Net 

spending 
Total 

purchases 
Net 

spending 

       
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.413*** 0.485*** 0.236*** 0.272*** 0.0289** 0.0486*** 

 (5.09) (7.86) (4.93) (4.88) (2.34) (3.79) 

       
𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 -0.0688***  -0.0624***  0.100***  

 (-11.41)  (-14.62)  (16.06)  
       

𝟏𝟏(𝐻𝐻𝑌𝑌 )𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.384*** -0.463*** -0.210*** -0.243*** 0.548*** 0.625*** 

 (-4.58) (-7.23) (-4.36) (-4.35) (17.59) (19.32) 

       
𝟏𝟏(𝐴𝐴)𝑚𝑚 0.00946  -0.0142***  0.00194  

 (0.87)  (-2.83)  (0.22)  
       

𝟏𝟏(𝐴𝐴)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.164 0.0600 0.00930 -0.0514 -0.0579* -0.0420*** 

 (1.19) (0.85) (0.12) (-0.78) (-1.81) (-2.91) 
       

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.155**  0.242***  0.965***  
 (2.48)  (4.87)  (10.41)  

       
𝑇𝑇  6390 6389 6390 6389 6390 6389 

𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗
2  0.271 0.244 0.546 0.502 0.752 0.748 

Fund-mandate FE N Y N Y N Y 
Quarter-mandate FE N Y N Y N Y 

Quarter FE Y N Y N Y N 
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Table 3.10: Maturity mandates and expenditure on all bonds  
In this table, I show how maturity-segment-specific investment activity relates to fund mandates 
and flows (𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡) when investment activity measures account for all bonds identifiable in Mergent 
FISD and not just corporate bonds. The sample consists of SID, SII and IID fund-quarters, where 
SID and IID funds are denoted by indicator variables 𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 and 𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 respectively and SII 
funds are the reference group. The funds’ measures of investment activity are compared in different 
maturity segments for bonds with: (i) 5 or fewer years to maturity, (ii) more than 5 and up to and 
including 10 years to maturity and (iii) more than 10 years to maturity. Within each segment, 
investment activity is measured by (i) total purchases and (ii) net expenditure (which subtracts 
sales and maturing bonds from the form). 𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 is used when the dependent variable is a gross 
expenditure measure, to control for differences in purchase activity driven by funds’ tendencies to 
make more portfolio changes on average. Standard errors are clustered at the fund-mandate level, 
t-stats are in parentheses and *, **, *** denote 10%, 5% and 1% significance respectively. 
 

 

Bonds with 5 or fewer 
years to maturity 

(SM segment) 

Bonds with more than 5 
and up to and including 

10 years to maturity 
(IM segment) 

Bonds with more than 10 
years to maturity 
(LM segment) 

 

Total 
purchases 

Net 
spending 

Total 
purchases 

Net 
spending 

Total 
purchases 

Net 
spending 

       
𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 0.445*** 0.523*** 0.212* 0.204** 0.0157** 0.0114*** 

 (6.69) (8.54) (1.79) (2.53) (2.01) (2.89) 
       

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 0.0309***  -0.0212***  -0.00160  
 (3.92)  (-5.26)  (-1.06)  
       

𝟏𝟏(𝑆𝑆𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.0362 0.0313 -0.203* -0.197** -0.0143 -0.00887** 
 (-0.45) (0.42) (-1.73) (-2.45) (-1.50) (-2.15) 
       

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 -0.0407***  0.0224***  0.0236***  
 (-6.50)  (4.72)  (3.68)  
       

𝟏𝟏(𝐼𝐼𝐼𝐼𝐷𝐷)𝑚𝑚 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑤𝑤𝑚𝑚,𝑡𝑡 -0.248*** -0.244*** 0.000265 0.0347 0.0759** 0.0844** 
 (-3.21) (-3.11) (0.00) (0.39) (2.05) (2.44) 
       

𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐹𝐹𝐼𝐼𝑆𝑆𝑇𝑇𝑚𝑚 0.582***  0.393***  0.223**  
 (4.64)  (5.36)  (2.59)  
       

𝑇𝑇  2639 2637 2639 2637 2639 2637 
𝑅𝑅𝑎𝑎𝑎𝑎𝑗𝑗

2  0.483 0.165 0.346 0.385 0.019 -0.015 
Fund-mandate FE N Y N Y N Y 

Quarter-mandate FE N Y N Y N Y 
Quarter FE Y N Y N Y N 
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Chapter 4: Corporate policy when equity and bond 

holders price risk differently74 

4.1 Introduction 

A well-known puzzle in the capital structure literature is that firms appear to have 

suboptimal low leverage ratios.75 Recent theoretical studies introduce aversion to 

macroeconomic risk to explain why leverage ratios appear to be low (Bhamra, 

Kuehn, and Strebulaev, 2010; Chen, 2010). In these models, distress costs associated 

with corporate bond defaults are more likely to occur during economic downturns. 

Therefore, in the valuation of corporate bonds, macroeconomic risk aversion 

generates a premium for the extent to which distress costs correlate with the 

macroeconomy.76 This pushes the cost of debt higher, which results in lower optimal 

leverage.  

However, these models adopt a single representative investor framework, which 

constrains bond and equity investors to be identical in terms of how they price 

                                                           
74 This chapter is based on an unpublished working paper co-written with my advisors, Hae Won 
(Henny) Jung and Qi Zeng. Therefore, I use the pronoun ‘we’, rather than ‘I’, throughout. 
75 More specifically, the expected tax shield benefits of debt for the average US firm outweigh the 
expected distress costs (e.g. deadweight costs associated with bankruptcy proceedings or the fire 
sale of assets during liquidation), such that an increase in leverage could improve firm value. For 
example, Graham (2000) finds that the average US firm could double the total tax shields benefits 
and improve firm value by as much as 15.7%, if the firm were to increase leverage to the point 
where the marginal tax shield benefit equals the marginal cost of distress. 
76 This mechanism is used by Almeida and Philippon (2007) to measure the risk-adjusted costs of 
distress. 
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macroeconomic risk, whereas empirical and anecdotal evidence suggests that risk is 

priced differently across corporate bond and equity markets (e.g., Titman, 2002, 

Choi and Kim, 2018). Furthermore, the corporate finance literature emphasizes the 

existence of conflicts between equity and corporate bond holders’ interests, which 

implicitly subsumes their heterogeneity. Therefore, it is only natural to ask: how 

does heterogeneity in investors’ pricing of risk affect corporate policy? More 

importantly, what is the quantitative impact on the optimal leverage choice? To 

answer these questions, we employ a dynamic financing and investment model and 

allow two different investors to price the risk in equity and corporate bonds 

separately. We show that heterogeneity in the two investors’ pricing of 

macroeconomic risk has a non-trivial effect on corporate policy, especially optimal 

leverage.   

Our two-investor framework follows logically from the implicit separation 

between equity and bond holders, as observed in the numerous studies that examine 

the agency costs of equity and bond holder conflicts.77  These conflicts arise as 

equity holders (or their appointed managers) choose to maximize the value of 

equity, whereas bond holders prefer firm value maximisation. In this context, equity 

holders execute corporate policy and take bond prices as given. On the other hand, 

                                                           
77 See, for example: Childs, Mauer, and Ott (2005); Titman and Tsyplakov (2007); Gamba, Aranda, 
and Saretto (2018); Chen and Manso (2017). 
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bond investors price corporate bonds and take equity holders’ decision as given. 

There is no coordination to maximize firm value, as a single representative investor 

would.78 Therefore, our two-investor framework is more consistent with the 

conflicting objectives of equity and bond holders. More importantly, it allows us to 

consider differences in how risk is priced across equity and corporate bond markets 

when investors’ aversion to macroeconomic risk is heterogeneous.  

In our framework, heterogeneity in aversion to macroeconomic risk means that, 

for each unit of equivalent risk, investors demand different expected rates of return. 

We thus implicitly relax the standard assumption that corporate bond and equity 

markets are integrated.79 The relaxation of this assumption is justified by ample 

empirical and anecdotal evidence and we consider two key dimensions that describe 

the lack of integration. First, there is evidence that risk premia in the corporate 

bond market are, on average, larger than in the equity market, as discussed by 

Titman (2002).80 Second, Titman also suggests that the difference in risk premia 

                                                           
78 In the literature on the costs of agency conflicts between equity and bond holders, firm value 
maximisation produces the first best outcome. Therefore, a single representative household with 
claims to both the equity and debt of a firm would not harm their interests by pursuing equity-only 
maximisation.   
79 For two markets to be integrated, an investor must earn the same expected return in each market 
for an equivalent amount of risk (Titman 2002). This assumption implies that a single representative 
investor is sufficient to capture how risk is priced in both markets. However, if risk is priced 
differently in each market (i.e. they are not integrated), the use of a single representative investor 
is no longer valid. 
80 Titman (2002) references a 2001 working paper version of Huang and Huang (2012). He suggests 
that an equity risk premium of 15% is needed to justify the credit spread on BBB-rated bonds, 
whereas the observable equity risk premium is only 9%. There are other recent studies which are 
unable to reconcile risk premia in bond and equity markets, such as Choi and Kim (2018). 
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between the two markets varies through time. If the difference were constant, it 

would require strong co-movement in risk premia, which is not what Collin-

Dufresne, Goldstein and Martin (2001) observe. Instead, they find that a significant 

proportion of the variation in credit spread changes in the corporate bond market 

is unrelated to the equity market.81   

For our baseline model, we adopt a partial equilibrium dynamic setup similar 

to Gomes and Schmid (2010), in which firms make investment, financing and 

default decisions. Our key distinguishing feature is that we have two separate 

investors for bonds and equity, each with a different level of risk aversion with 

respect to aggregate macroeconomic risk, such that average risk premia can differ 

across equity and corporate bond markets. Furthermore, the bond holder’s risk 

aversion can vary independently of the aggregate state, which leads to time-varying 

divergence in risk premia between equity and corporate bond markets, consistent 

with Collin-Dufresne, Goldstein and Martin (2001). We solve our model numerically 

and calibrate parameters such that our simulated cross-section of firms yields 

moments consistent with empirical observations. Importantly, the equity holder’s 

                                                           
81 Collin-Dufresne, Goldstein and Martin (2001) allude that this is related to supply conditions 
specific to the corporate bond market. This is consistent with Titman's (2002) suggestion that 
capital supply conditions are a potential source of time variation in the degree of integration between 
equity and corporate bond markets.  
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risk aversion is set to match the equity Sharpe ratio, which leaves the bond holder’s 

risk aversion process to be calibrated to match leverage dynamics.  

We find that the bond holder’s aversion to macroeconomic risk must be 

unconditionally higher, as well as volatile,82 in order to match the target moments 

and obtain lower optimal leverage.83 We perform counterfactual analysis to gauge 

the magnitude of the reduction in leverage. Relative to an economy with integrated 

markets, if the bond holder’s risk aversion is unconditionally three times that of 

the equity holder, average optimal market (book) leverage is 2.1 (2.4) percentage 

points lower.  Additionally, if we introduce variation in the bond holder’s risk 

aversion, average optimal market (book) leverage is reduced a further 0.7 (0.9) 

percentage points. In both instances, there is also a modest increase in the frequency 

of equity issuance. All these counterfactual results are consistent across multiple 

simulations.  

To understand the mechanism behind these results, note that firms are more 

likely to default on corporate bonds when the macroeconomy is weak. As the bond 

holders become more risk averse with respect to macroeconomic risk, they demand 

                                                           
82 We calibrate the risk aversion of the bondholder to vary independently of the aggregate state. 
Therefore, while its unconditional mean is fixed at 150, there is 1.56% chance each period it will rise 
to 915 (worst possible outcome for the cost of debt) or fall to 11 (best possible outcome for the cost 
of debt). 
83 The effect of the unconditional level of risk aversion is more important. In Table 4.3, we show 
that the magnitude of the effect of variation in bond holder’s risk aversion is sensitive to the 
unconditional level of risk aversion.  
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relatively more compensation for default risk. For each additional unit of debt, the 

marginal cost of borrowing rises at a significantly greater rate than the marginal 

tax shields benefits.  Therefore, the optimal level of debt is lower. 

The decrease in optimal leverage is more pronounced in the weaker economic 

states. In these states, the increase in the bond investor’s price of risk matters more 

since financial distress risk is higher. When economic productivity is below its long-

run mean, average optimal market (book) leverage is 3.0 (3.2) percentage points 

lower relative to the case where markets are integrated. When above the long-run 

aggregate productivity mean, average optimal market (book) leverage is 1.7 (2.4) 

percentage points lower.84  

We also find that investment does not necessarily decrease as the bond holder’s 

aversion to macroeconomic risk increases. In our model, equity issuance is costly 

and firms prefer to finance investment with debt to secure interest tax shields. All 

else equal, firms with a low debt capacity can only finance low levels of capital 

through borrowing. However, due to decreasing returns to scale, the marginal 

benefit of investment is higher for low levels of capital, such that it is worthwhile 

to incur equity issuance costs to fund further investment. Other firms with higher 

debt capacity (but still not enough to match the investment expenditure of the low 

                                                           
84 For brevity, we are reporting the combined the effects of a higher as well as volatile price of risk 
for the bond holder. Separated results are shown in Table 4.3. 
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debt capacity firms) will forego investment to avoid equity issuance costs. As the 

bond holder’s price of risk increases, debt capacity decreases. Some firms will now 

find it optimal to issue equity and will invest more than before. Others’ debt 

capacity will reduce to a point where debt finances less investment than before, but 

it is not optimal to issue equity to make up the shortfall in investment. In our 

counterfactual analysis, we observe that, when markets are integrated, firms expand 

their productive capacity in 6.4% of our firm-year observations. This drops to 5.7% 

when markets are not integrated, which suggests that the decrease in investment is 

the stronger effect.  

4.1.1 Contribution summary 

To our knowledge, we are the first to examine the theoretical implications of 

heterogeneity in the pricing of macroeconomic risk for capital structure and gauge 

its potential to address the under-leverage puzzle. Our work is related to the 

literature which incorporates macroeconomic risk to model firms’ optimal financing 

decisions (e.g., Hackbarth, Miao, and Morellec 2006; Bhamra, Kuehn, and 

Strebulaev 2010; H. Chen 2010). Our main contribution is that we account for the 

evidence that equity and corporate bond markets are not integrated, such that bond 

and equity investors can demand different return premia for macroeconomic risk.  

With this feature we provide a new angle to study the under-leverage puzzle.  
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We do note that our model has some shortcomings with respect to some 

concerns raised by Bhamra, Kuehn and Strebulaev (2010). They argue that optimal 

leverage at refinancing points in the model is not equivalent to observed leverage 

in the data, since firms rarely restructure their debt in the data.85 Therefore, while 

their model generates aggregate market leverage of 28% at refinancing points, this 

figure increases to 40% when they consider all their simulated data points.86 With 

our one-period bond specification, firms are always at their refinancing points, hence 

we are unable to address their concern. Nevertheless, our key contribution is to 

gauge the differential effect of heterogeneous risk pricing on optimal leverage, rather 

than to match aggregate leverage.  

The independent variability in risk premia in the corporate bond market is a 

feature that is associated with dynamic market-specific supply conditions (Titman 

2002; Collin-Dufresne, Goldstein, and Martin 2001). Therefore, one can interpret 

our results as evidence that credit supply conditions have an impact on capital 

structure decisions. Hugonnier, Malamud and Morellec (2015b) take the supply-

side approach to theoretically examine the impact of credit market frictions on 

                                                           
85 Leary and Roberts (2005) suggest that restructuring costs prevent firms from refinancing 
frequently.  
86 In their model, firms are more financially healthy in good economic states when equity value rises 
and market leverage falls. They can thus more readily overcome refinancing costs and adjust their 
leverage upwards. In bad economic states, firms must wait for equity value to drift downwards more 
before it is optimal to refinance, such that observed market leverage increases more in bad states 
than in good states.  
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capital structure. Their approach differs from ours, in that they focus on individual 

firms’ access to credit. In their model, credit market access is random and firm-

specific, while our credit supply shock is aggregate and directly reflected in the debt 

investors’ price of risk.  

In a related study, Baker, Hoyer and Wurgler (2017) consider that, in the cross-

section of firms, there is an inverse relation between aggregate risk exposure and 

expected equity returns. This is not evident for corporate bond returns. Baker, 

Hoyer and Wurgler (2017) embed this anomaly in a capital structure framework 

that is conceptually similar to ours and use it to explain cross-sectional leverage 

patterns. In our study, we implement a different friction that captures how 

corporate bond and equity price risk differently. Unlike Baker, Hoyer and Wurgler 

(2017), the correlation between aggregate risk exposure and risk premia does not 

invert in our model. We instead focus on how corporate policy is affected by 

differences in the magnitude of the risk premia across debt and equity markets. 

Our work also has important implications for theoretical studies which examine 

agency conflicts between equity and bondholders (e.g., Childs, Mauer, and Ott 

2005; Moyen 2007; Titman and Tsyplakov 2007; Gamba, Aranda, and Saretto 

2018). These studies focus on the consequences of equity holders’ pursuit of equity 

value maximisation, as opposed to firm value maximisation, which is preferable to 
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bond holders.  Our framework has the capacity to assess these consequences in the 

context of an economy where equity and corporate bond markets are not integrated.  

Finally, we note that we take the evidence on equity and corporate bond 

market segmentation as given. Our motivation is primarily based on asset pricing 

studies which investigate the behaviour of prices in the corporate bond market 

relative to the equity market. Huang and Huang (2012) find that credit spreads 

appear too large relative to equity premia. Building on Collin-Dufresne, Goldstein 

and Martin (2001), Kapadia and Pu (2012) confirm that co-movement between 

debt and equity markets is weak, which they attribute to frictions that limit 

arbitrage. Choi and Kim (2018) find that, for risk factors common to corporate 

bond and equity markets, return premia are higher in the bond market. At best, 

we provide some indirect evidence against market integration, given our 

counterfactual analysis shows that target moments are better matched when equity 

and corporate bond investors price risk differently. 

4.2 Two-period model 

4.2.1 Setup 

To illustrate the key mechanism of our dynamic model, we first present a simple 

two-period model with one equity and one bond investor. Suppose that, at time 0, 



152 
 

the equity investor sets up a firm and can choose an amount of capital 𝐾𝐾 that 

generates the following payoff at time 1: 

Π(𝐾𝐾, 𝑥𝑥) = (1 − 𝜏𝜏)𝑆𝑆𝑥𝑥𝐾𝐾𝛼𝛼 (4.1) 

Here, 𝜏𝜏  is the corporate tax rate, 𝑥𝑥 ∼ 𝑇𝑇(0, 𝜎𝜎𝑥𝑥
2) is a productivity shock and 𝛼𝛼 

determines the production function curvature. We assume 𝛼𝛼 < 1, such that there 

are decreasing returns to scale. Capital fully depreciates at time 1.  

The equity investor can finance the capital expenditure with a combination of her 

own money and debt. To obtain debt finance, she can issue a one-period bond of 

face value 𝐵𝐵, which promises a tax-deductible coupon payment 𝑐𝑐 at time 1. If the 

firm cannot meet its debt obligations, the equity holder defaults and receives zero 

payoff. Therefore, the equity holder’s claim is: 

𝑃𝑃𝑒𝑒(𝐾𝐾, 𝐵𝐵, 𝑥𝑥) = max{0,Π(𝐾𝐾, 𝑥𝑥) − (1 + 𝑐𝑐)𝐵𝐵 + 𝜏𝜏𝑐𝑐𝐵𝐵} (4.2) 

For any combination of 𝐾𝐾 and 𝐵𝐵, we define the default boundary value of 𝑥𝑥 

as: 

𝑥𝑥∗: Π(𝐾𝐾, 𝑥𝑥∗) − (1 + 𝑐𝑐)𝐵𝐵 + 𝜏𝜏𝑐𝑐𝐵𝐵 = 0 (4.3) 

The bond investor’s payoff is contingent on the realized value of 𝑥𝑥 relative to 

𝑥𝑥∗. If 𝑥𝑥 < 𝑥𝑥∗, the equity holder defaults and the bond investor receives a fraction 

(1 − 𝜉𝜉) of the after-tax operating profits Π(𝐾𝐾, 𝑥𝑥), where 𝜉𝜉 ∈ [0,1] represents the 

deadweight loss from the cost of bankruptcy proceedings. Otherwise, the bond 

investor receives the promised face value amount plus the coupon: 
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𝑃𝑃𝑏𝑏(𝐾𝐾, 𝐵𝐵, 𝑥𝑥) = (1 + 𝑐𝑐)𝐵𝐵𝟏𝟏𝑥𝑥≥𝑥𝑥∗ + (1 − 𝜉𝜉)Π(𝐾𝐾, 𝑥𝑥)𝟏𝟏𝑥𝑥<𝑥𝑥∗ (4.4) 

The equity holder chooses 𝐾𝐾 and 𝐵𝐵 to maximize the value of equity: 

𝑉𝑉𝑒𝑒 = max
K,B

{−𝐾𝐾 + 𝐵𝐵 + 𝐸𝐸[𝑀𝑀(𝑥𝑥)𝑃𝑃𝑒𝑒(𝐾𝐾,𝐵𝐵, 𝑥𝑥)]} (4.5) 

For now, 𝑀𝑀(𝑥𝑥) is the pricing kernel of a representative investor sensitive to 

the firm’s productivity risk. Suppose we also use the representative investor’s 

pricing kernel to price the bond claim at par: 

𝐵𝐵 = 𝐸𝐸[𝑀𝑀(𝑥𝑥)𝑃𝑃𝑏𝑏(𝐾𝐾,𝐵𝐵, 𝑥𝑥)] (4.6) 

For (4.6) to hold, the coupon rate must be endogenous and satisfy: 

1 + 𝑐𝑐 = 1 − 𝐸𝐸[𝑀𝑀(𝑥𝑥)𝑅𝑅𝟏𝟏𝑥𝑥<𝑥𝑥∗ ]
𝐸𝐸[𝑀𝑀(𝑥𝑥)𝟏𝟏𝑥𝑥≥𝑥𝑥∗ ]

 (4.7) 

Here 𝑅𝑅 is the proportion of face value recovered upon default i.e. 𝑅𝑅 =

(1 − 𝜉𝜉)Π(𝐾𝐾, 𝑥𝑥)/𝐵𝐵. Note that 𝑐𝑐 and 𝑥𝑥∗ are simultaneously determined for any given 

choice of 𝐾𝐾 and 𝐵𝐵. This reflects the fact that 𝑐𝑐 affects the equity holders’ ability 

to meet the debt obligation, which in turn determines 𝑥𝑥∗. At the same time, 𝑥𝑥∗ 

determines the level of default risk for which the bond holder demands 

compensation via 𝑐𝑐. It can be shown that, so long as 𝑅𝑅 < (1 + 𝐸𝐸[𝑀𝑀(𝑥𝑥)]−1), 𝑐𝑐 is 

increasing in 𝑥𝑥∗. 

When we substitute (4.2), (4.4) and (4.6) into (4.5), the equity maximisation 

problem can be expressed as follows: 
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𝑉𝑉𝑒𝑒 = max
K,B

{−𝐾𝐾 + 𝐸𝐸[𝑀𝑀(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)] + 𝜏𝜏𝑐𝑐𝐵𝐵𝐸𝐸[𝑀𝑀(𝑥𝑥)𝟏𝟏𝑥𝑥≥𝑥𝑥∗ ]

− 𝜉𝜉𝐸𝐸[𝑀𝑀(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)𝟏𝟏𝑥𝑥<𝑥𝑥∗ ]} 
(4.8) 

This can be broken down into three components: 

𝑉𝑉𝑒𝑒 = max
K,B

…  

−𝐾𝐾 + 𝐸𝐸[𝑀𝑀(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)]   V1: Firm value maximisation 

+𝜏𝜏𝑐𝑐𝐵𝐵𝐸𝐸[𝑀𝑀(𝑥𝑥)𝟏𝟏𝑥𝑥≥𝑥𝑥∗ ]    V2: Tax shield benefits 

−𝜉𝜉𝐸𝐸[𝑀𝑀(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)𝟏𝟏𝑥𝑥<𝑥𝑥∗ ]   V3: Deadweight loss from bankruptcy 

If there are no taxes (i.e. 𝜏𝜏 = 0) and no deadweight bankruptcy costs (i.e. 𝜉𝜉 =

0), then corporate structure is irrelevant and the optimisation depends only on 𝐾𝐾, 

as would be the case in a Modigliani and Miller (1958) framework. Given that in 

the real world corporations pay taxes and bankruptcy is costly, many studies have 

attempted to explain capital structure as a trade-off between tax benefits and 

distress costs, but with limited success (Graham 2000). Therefore, more recent 

models introduce a representative investor who is averse to aggregate risk (e.g., 

Chen 2010). In this simple framework, we capture this feature with the pricing 

kernel 𝑀𝑀(𝑥𝑥), which allocates more weight to payoffs when 𝑥𝑥 < 𝑥𝑥∗, such that 

distress costs become relatively larger on a risk-adjusted basis and optimal 𝐵𝐵 is 

lower.  

However, with a single representative investor, the price of risk for equity and 

bonds is the same which means that markets are implicitly integrated. In order to 
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do away with this assumption, we specify a pricing kernel function similar to that 

of Berk, Green and Naik (1999), that allows heterogeneity in the pricing of risk: 

𝑀𝑀𝑖𝑖(𝑥𝑥) = exp �−𝑇𝑇𝑓𝑓 − 𝛾𝛾𝑖𝑖𝑥𝑥 − 1
2

𝛾𝛾𝑖𝑖
2𝜎𝜎𝑥𝑥

2� (4.9) 

Subscript 𝑖𝑖 differentiates the equity holder (𝑆𝑆) from the bond holder (𝑏𝑏). Both 

investors have the same intertemporal discount rate i.e. 𝐸𝐸[𝑀𝑀𝑖𝑖(𝑥𝑥)] = exp�−𝑇𝑇𝑓𝑓�, 

where 𝑇𝑇𝑓𝑓  is the risk-free rate. They differ in how they price risk factor 𝑥𝑥 via risk 

aversion parameter 𝛾𝛾𝑖𝑖.  

For a given combination of 𝐾𝐾 and 𝐵𝐵, we discuss the impact of an increase in 

𝛾𝛾𝑏𝑏 relative to the scenario where markets are integrated (i.e. 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒): 

1. All else fixed, the bondholders demand a higher coupon rate  

2. The higher coupon rate reduces the firm’s ability to meet debt obligations 

such that 𝑥𝑥∗ increases 

3. The coupon rate further increases with 𝑥𝑥∗   

4. Adjustments in steps 2 and 3 repeat until the coupon rate is consistent with 

the new 𝑥𝑥∗ 

We denote the new coupon rate 𝑐𝑐𝑏𝑏 and the new default boundary 𝑥𝑥𝑏𝑏
∗ to 

differentiate them from their values under integrated markets. We now restate the 

breakdown of the equity value maximisation problem when 𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑒𝑒: 

𝑉𝑉𝑒𝑒 = max
K,B

…  

−𝐾𝐾 + 𝐸𝐸[𝑀𝑀𝑒𝑒(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)]   V1: Firm value maximisation 
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+𝜏𝜏𝑐𝑐𝑏𝑏𝐵𝐵𝐸𝐸�𝑀𝑀𝑒𝑒(𝑥𝑥)𝟏𝟏𝑥𝑥≥𝑥𝑥𝑏𝑏
∗ �   V2: Tax shield benefits 

−𝜉𝜉𝐸𝐸�𝑀𝑀𝑏𝑏(𝑥𝑥)Π(𝐾𝐾, 𝑥𝑥)𝟏𝟏𝑥𝑥<𝑥𝑥𝑏𝑏
∗ �   V3: Deadweight loss from bankruptcy 

+(1 + 𝑐𝑐𝑏𝑏)𝐵𝐵𝐸𝐸�(𝑀𝑀𝑏𝑏(𝑥𝑥) − 𝑀𝑀𝑒𝑒(𝑥𝑥))𝟏𝟏𝑥𝑥≥𝑥𝑥𝑏𝑏
∗ � V4: Difference in valuation of repayment 

+𝐸𝐸�(𝑀𝑀𝑏𝑏(𝑥𝑥) − 𝑀𝑀𝑒𝑒(𝑥𝑥))Π(𝐾𝐾, 𝑥𝑥)𝟏𝟏𝑥𝑥<𝑥𝑥𝑏𝑏
∗ � V5: Difference in default payout value 

This breakdown illustrates how corporate policy determinants change when 

bond holders price risk differently, namely when 𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑒𝑒.87 Relative to the case 

where 𝛾𝛾𝑒𝑒 = 𝛾𝛾𝑏𝑏, we have, as noted before, a higher coupon rate 𝑐𝑐𝑏𝑏 and higher default 

boundary 𝑥𝑥𝑏𝑏
∗. The deadweight loss from bankruptcy is now priced from the 

perspective of the bond holder, which is also reflected in the higher coupon rate. 

Most important, there is a valuation wedge with respect to the contingent claims 

of the bond holder (i.e. components V4 and V5). A more risk averse bond holder 

attaches relatively less weight to scenarios where the principal is repaid and 

relatively more weight to the firm’s profit in the event of default.  

4.2.2 Analysis 

Since the two-period model is only designed for intuition, we solve it with arbitrary 

parameter values.88 For our first analysis, we fix the choice of 𝐾𝐾 and focus on the 

choice of optimal 𝐵𝐵 under three scenarios: 

                                                           
87 We focus on this case because it consistent with evidence that risk premia are higher in the bond 
market. The 𝛾𝛾𝑏𝑏 < 𝛾𝛾𝑒𝑒 case would simply have the opposite implications. 
88 The model still needs to be solved numerically with discrete grids for 𝐵𝐵 and 𝐾𝐾, due to the 
complication that 𝑥𝑥∗(𝐾𝐾, 𝐵𝐵) and 𝑐𝑐(𝐾𝐾, 𝐵𝐵) need to be simultaneously determined and a closed form 
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1. Risk neutrality i.e. 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒 = 0 

2. Risk averse investors with integrated markets i.e. 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒 > 0 

3. Investors price risk differently i.e. 𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑒𝑒 (with the value of 𝛾𝛾𝑒𝑒 unchanged) 

In Figure 4.1, we show how the marginal benefit and cost curves of debt change 

under each scenario. In each of the three panels, we observe that, for low levels of 

leverage, the marginal cost of debt is near zero, while that marginal tax shield of 

debt is positive. Once leverage is sufficiently high, debt becomes costlier and bond 

holders demand a higher coupon rate. Although the marginal interest tax shield 

rises with the coupon rate, the marginal cost of debt increases at a higher rate still. 

In panel B, we observe the effect of risk averse investors under integrated markets. 

Relative to panel A where the investors are risk neutral, the marginal cost curve is 

steeper, which results in lower optimal leverage.89  

In panel C of Figure 4.1, markets are no longer integrated and the bond holder 

is now more risk averse, hence the marginal cost curve is even steeper such that 

optimal leverage is lower relative to panel B. A noteworthy feature is that the 

marginal cost of debt is no longer purely determined by the risk of financial distress. 

Part of it is now attributed to the net effect of the wedge in the valuation of the 

                                                           
solution is not possible. Nevertheless, relative to the dynamic model, we can use much finer grids 
and provide a richer intuition.  
89 This is a simplified illustration of the key leverage-reduction mechanism in models such as Chen's 
(2010). 
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bond holder’s claims (more specifically the combined effect of the partial derivatives 

of V4 and V5 with respect to 𝐵𝐵). 

[Figure 4.1] 

We next consider the sensitivity of the optimal choice for both 𝐾𝐾 and 𝐵𝐵 across 

different ratios of 𝛾𝛾𝑏𝑏 to 𝛾𝛾𝑒𝑒. In the first panel of Figure 4.2, we observe that, as the 

bond holder becomes more risk averse, optimal 𝐵𝐵 falls, yet 𝐾𝐾 is largely unchanged. 

With the aid of panels B, C and D, we offer some further insight. We show what 

happens to equity value, credit spreads90 and default probability91 as policies are 

optimally adjusted to accommodate the more risk averse bond holder. We compare 

this against the counterfactual scenario where the equity holder fails to adjust and 

instead maintains the same optimal policy as when 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒. The key insights are 

as follows: 

o As the bond holder demands more compensation for the risk of distress, a 

lower debt level is required to reduce the firm’s default probability. 

o Credit spreads change very little when corporate policy is optimally 

adjusted. One might think credit spreads should fall with the lower risk of 

                                                           
90 Credit spreads are the difference between the endogenous coupon rate 𝑐𝑐(𝐾𝐾, 𝐵𝐵) and the riskless 
rate 𝑇𝑇𝑓𝑓 . 
91 Default probability is computed as Pr(𝑥𝑥 < 𝑥𝑥∗(𝐾𝐾, 𝐵𝐵)) i.e. the likelihood that 𝑥𝑥 will be below the 
default boundary. 
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default. However, since the bond holder’s price of risk is increasing, a lower 

level of default risk does not necessarily imply a lower credit spread. 

o Equity value is protected when the equity holder adjusts optimal policy. 

However, it decreases in 𝛾𝛾𝑏𝑏 and is lower relative to where it was when 𝛾𝛾𝑏𝑏 =

𝛾𝛾𝑒𝑒. A lower optimal level of debt limits the amount of value the equity 

holder can extract from interest tax shields. 

o As there are no equity issuance cost frictions, the equity holder can simply 

replace the shortfall in debt finance with equity and thus maintain the same 

optimal investment policy. However, in the process, interest tax shield 

benefits are foregone. Less value can be created through the financing 

decision, while the investment decision is unchanged.  

[Figure 4.2] 

Given equity issuance is costly in reality, we next consider how this would 

impact the outcomes shown in Figure 4.2. We therefore repeat the analysis shown 

in Figure 4.2, but with the addition of fixed and linear costs of equity issuance (we 

use also this specification in the dynamic model). If 𝐾𝐾 > 𝐵𝐵, the firm must pay the 

fixed cost of equity issuance, as well as a cost proportional to (𝐾𝐾 − 𝐵𝐵). The outcome 

is illustrated in Figure 4.3. 

[Figure 4.3] 
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As equity becomes relatively costly to issue, the firm prefers debt even more. 

Essentially, debt now has the added benefit in that it allows the firm to avoid 

equity issuance costs. In theory, this would be reflected in an upward shift in debt’s 

marginal benefit curve in Figure 4.1. Nevertheless, the optimal level of debt still 

decreases as 𝛾𝛾𝑏𝑏/𝛾𝛾𝑒𝑒 rises. The extent to which debt capacity acts as a constraint on 

investment depends on the following considerations: 

o When the level of capital that can be financed with debt is already high, 

the marginal benefit of additional units of capital is lower, due to decreasing 

returns to scale. 

o The decision to issue equity to finance further investment depends on 

whether the additional units of capital can generate enough expected profit 

to justify the costs of equity issuance.92 

In the first panel of Figure 4.3, the optimal choice is to fully finance investment 

with debt when the ratio 𝛾𝛾𝑏𝑏/𝛾𝛾𝑒𝑒 is relatively low. Here, the optimal level of debt is 

higher and allows the firm to finance a relatively higher level of capital. The 

marginal benefit of additional capital is too low to incentivize the firm to raise 

equity for extra investment. Once the bond holder is sufficiently risk averse, the 

                                                           
92 This is a simplified version of events, but it captures the essence of the trade-off. Further 
consideration must also be given to the fact that the coupon rate is decreasing in 𝐾𝐾. So as the firm 
invests more, there is also a decrease in the slope of the marginal cost curve of debt. However, this 
is not sufficient to offset the effect of the increase in 𝛾𝛾𝑏𝑏 on the marginal cost of debt. 
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firm can only finance smaller amounts of capital with debt. Therefore, the firm 

issues equity to capture the higher marginal benefit of capital. Relative to Figure 

4.2, we also observe that the firm incurs higher credit spreads, as debt now has an 

extra issuance-cost-saving benefit to trade off against the costs of distress risk i.e. 

the firm can tolerate a higher level of default probability, which leads to a higher 

coupon rate. 

Overall, the message from Figure 4.3 suggests that, if the bond holder’s price 

of risk is higher, the level of investment should decrease, so long as we account for 

the cost of equity issuance. However, before we move on to the dynamic model, we 

must cross one last bridge of intuition with regard to investment. The dynamic 

model will allow us to consider a heterogeneous cross-section of firms which, every 

period, will be faced with corporate decisions that are very similar in essence to the 

ones considered in the two-period model. Part of this heterogeneity will be reflected 

in differences in net worth i.e. the sum of current profits, assets and liabilities. We 

can capture this in the two-period model by adding net worth variable 𝐴𝐴 (i.e. 

availability of internal funds) to the equity maximisation problem: 

𝑉𝑉𝑒𝑒 = max
K,B

{𝐴𝐴 − 𝐾𝐾 + 𝐵𝐵 + 𝐸𝐸[𝑀𝑀𝑒𝑒(𝑥𝑥)𝑃𝑃𝑒𝑒(𝐾𝐾, 𝐵𝐵, 𝑥𝑥)]} (4.10) 

We now consider how optimal corporate policies vary across different values of 

𝐴𝐴 and we continue to assume that equity issuance incurs a fixed and proportional 
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cost. We compare the case where markets are integrated (𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒) with the case 

where they are not (𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑒𝑒). Figure 4.4 shows the comparative static results. 

[Figure 4.4] 

In the first panel of Figure 4.4, we observe that, conditional on 𝐴𝐴, optimal 𝐾𝐾 

with integrated markets is not always higher. This pattern can be attributed to the 

financing decisions shown in panels B and C. For low levels of 𝐴𝐴, the firm is more 

reliant on external finance. With limited borrowing capacity, the level of capital 

that can be fully financed with debt is relatively low. Therefore, it is worthwhile to 

issue equity to capture the relatively higher marginal benefits of capital. However, 

as 𝐴𝐴 increases, the combined amount of 𝐴𝐴 and 𝐵𝐵 can fund a higher level of capital, 

such that it is no longer worthwhile to issue equity. Therefore, optimal 𝐾𝐾 sharply 

drops as the firm switches to debt as the only source of external finance. Eventually, 

as 𝐴𝐴 increases further, debt capacity no longer constrains optimal investment and 

the firm chooses a higher level of capital. When 𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑒𝑒, it takes a higher level of 

𝐴𝐴 for the firm to adopt a debt-only financing policy, since the amount it can borrow 

is limited by the steeper marginal cost curve of debt. Therefore, the firm uses equity 

financing over a greater range of 𝐴𝐴 and, for a subset of this region, it will invest 

more relative to the scenario where 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒. 
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4.3 Dynamic model 

In this section, we present a partial equilibrium dynamic model in discrete time. 

Our framework shares many features with Gomes and Schmid (2010). 

4.3.1 Firms 

The economy consists of multiple firms, indexed by subscript 𝑗𝑗. At time 𝑡𝑡, a firm’s 

after-tax operating profits Π𝑗𝑗,𝑡𝑡 are given by: 

Π𝑗𝑗,𝑡𝑡 = (1 − 𝜏𝜏)�exp�𝑥𝑥𝑡𝑡 + 𝑧𝑧𝑗𝑗,𝑡𝑡�𝐾𝐾𝑗𝑗,𝑡𝑡
𝛼𝛼 − 𝑓𝑓� (4.11) 

Parameter 𝜏𝜏  represents the corporate tax rate, 𝛼𝛼 is the capital share of output 

and 𝑓𝑓 represents fixed costs of production. As for the state variables, 𝐾𝐾𝑗𝑗,𝑡𝑡 is the 

firm’s current level of capital stock, 𝑥𝑥𝑡𝑡 represents aggregate productivity and 𝑧𝑧𝑗𝑗,𝑡𝑡 

represents firm-specific productivity. The productivity dynamics are modelled as 

follows: 

𝑥𝑥𝑡𝑡 = (1 − 𝜌𝜌𝑥𝑥)𝜇𝜇𝑥𝑥 + 𝜌𝜌𝑥𝑥𝑥𝑥𝑡𝑡−1 + 𝜎𝜎𝑥𝑥𝜀𝜀𝑡𝑡
𝑥𝑥 (4.12) 

𝑧𝑧𝑗𝑗,𝑡𝑡 = (1 − 𝜌𝜌𝑧𝑧)𝜇𝜇𝑧𝑧 + 𝜌𝜌𝑧𝑧𝑧𝑧𝑗𝑗,𝑡𝑡−1 + 𝜎𝜎𝑧𝑧𝜀𝜀𝑗𝑗,𝑡𝑡
𝑧𝑧  (4.13) 

The shocks 𝜀𝜀𝑡𝑡
𝑥𝑥 and 𝜀𝜀𝑗𝑗,𝑡𝑡

𝑧𝑧  are i.i.d. standard normal. Also ∀𝑗𝑗, corr�𝜀𝜀𝑡𝑡
𝑥𝑥, 𝜀𝜀𝑗𝑗,𝑡𝑡

𝑧𝑧 � = 0 

and ∀𝑗𝑗 ≠ 𝑗𝑗′, corr�𝜀𝜀𝑗𝑗′,𝑡𝑡
𝑧𝑧 , 𝜀𝜀𝑗𝑗,𝑡𝑡

𝑧𝑧 � = 0. Parameters 𝜇𝜇𝑥𝑥 and 𝜇𝜇𝑧𝑧 are the unconditional long-

run means of each process, 𝜎𝜎𝑥𝑥 and 𝜎𝜎𝑧𝑧 govern the conditional volatility, whereas 𝜌𝜌𝑥𝑥 

and 𝜌𝜌𝑧𝑧 govern the degree of persistence. 
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Every period 𝑡𝑡, firms choose the capital level for 𝑡𝑡 + 1. Investment 𝐼𝐼𝑗𝑗,𝑡𝑡  follows 

the standard capital accumulation equation: 

𝐼𝐼𝑗𝑗,𝑡𝑡 = 𝐾𝐾𝑗𝑗,𝑡𝑡+1 − (1 − 𝛿𝛿)𝐾𝐾𝑗𝑗,𝑡𝑡 (4.14) 

Here, 𝛿𝛿 is rate of depreciation. Following Gomes and Schmid (2010), we impose 

an investment irreversibility constraint i.e. 𝐼𝐼𝑗𝑗,𝑡𝑡 ≥ 0. 

As in the two-period model, firms can issue one period bonds valued at par. 

The face value outstanding is denoted 𝐵𝐵𝑗𝑗,𝑡𝑡 and the coupon rate is denoted 𝑐𝑐𝑗𝑗,𝑡𝑡. Net 

of interest tax shields, we can write a firm’s total debt commitment in period 𝑡𝑡 as: 

𝐵𝐵�𝑗𝑗,𝑡𝑡 = �1 + (1 − 𝜏𝜏)𝑐𝑐𝑗𝑗,𝑡𝑡�𝐵𝐵𝑗𝑗,𝑡𝑡 (4.15) 

The firm’s equity position is given by the variable 𝐸𝐸𝑗𝑗,𝑡𝑡: 

𝐸𝐸𝑗𝑗,𝑡𝑡 = Π𝑗𝑗,𝑡𝑡 + 𝜏𝜏𝛿𝛿𝐾𝐾𝑗𝑗,𝑡𝑡 − 𝐼𝐼𝑗𝑗,𝑡𝑡 + 𝐵𝐵𝑗𝑗,𝑡𝑡+1 − 𝐵𝐵�𝑗𝑗,𝑡𝑡 (4.16) 

Note that we account for the tax shields of depreciation through 𝜏𝜏𝛿𝛿𝐾𝐾𝑗𝑗,𝑡𝑡. 𝐸𝐸𝑗𝑗,𝑡𝑡 

can be either positive or negative, but it cannot be both. A positive value signifies 

a dividend payment, while a negative value indicates the firm is issuing equity, 

which incurs the following cost: 

Λ�𝐸𝐸𝑗𝑗,𝑡𝑡� = �𝜆𝜆0 − 𝜆𝜆1𝐸𝐸𝑗𝑗,𝑡𝑡�𝟏𝟏𝐸𝐸𝑗𝑗,𝑡𝑡<0 (4.17) 

Therefore, the final distribution to shareholders is given by: 

𝐷𝐷𝑗𝑗,𝑡𝑡 = 𝐸𝐸𝑗𝑗,𝑡𝑡 − Λ�𝐸𝐸𝑗𝑗,𝑡𝑡� (4.18) 
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4.3.2 Investors 

As in the two-period framework, our key innovation is that we model two separate 

investors, one for bonds (𝑏𝑏) and one for equity (𝑆𝑆). The pricing kernel of each 

investor 𝑖𝑖 ∈ {𝑆𝑆, 𝑏𝑏} is given by: 

𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑖𝑖 = exp�−𝑇𝑇𝑡𝑡

𝑓𝑓 − Γ𝑖𝑖,𝑡𝑡𝜎𝜎𝑥𝑥𝜀𝜀𝑡𝑡+1
𝑥𝑥 − 1

2
Γ𝑖𝑖,𝑡𝑡

2 𝜎𝜎𝑥𝑥
2� (4.19) 

Relative to the two-period setting, the key difference is that the risk-free rate 

is now dynamic and Γ𝑖𝑖,𝑡𝑡 may also be dynamic. Note that both investors have the 

same conditional risk-free rate i.e. ∀𝑖𝑖, 𝐸𝐸𝑡𝑡�𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑖𝑖 � = exp{−𝑇𝑇𝑡𝑡

𝑓𝑓}. We specify an 

exogenous parsimonious process whereby the risk-free rate is a function of the 

aggregate productivity state: 

𝑇𝑇𝑡𝑡
𝑓𝑓 = 𝑇𝑇0 + 𝑇𝑇1(𝑥𝑥𝑡𝑡 − 𝜇𝜇𝑥𝑥) (4.20) 

For the pricing of risk, we assume the equity holder has constant aversion to 

aggregate risk. On the other hand, the bondholder’s aversion to aggregate risk can 

vary independently of the aggregate state: 

Γ𝑒𝑒,𝑡𝑡 = 𝛾𝛾𝑒𝑒 (4.21) 

Γ𝑏𝑏,𝑡𝑡 = 𝛾𝛾𝑏𝑏 exp�−𝑤𝑤𝑡𝑡 − 1
2

𝜎𝜎𝑤𝑤
2 � (4.22) 

The pricing of risk in the bond market can vary for market-specific reasons, 

captured by the factor 𝑤𝑤𝑡𝑡 ∼ 𝑇𝑇(0, 𝜎𝜎𝑤𝑤
2 ); 𝑤𝑤𝑡𝑡 is not serially correlated and is 

independent of both 𝑥𝑥𝑡𝑡 and 𝑧𝑧𝑗𝑗,𝑡𝑡. This reflects the observation of Collin-Dufresne, 
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Goldstein and Martin (2001) that credit spread changes appear to be driven by an 

aggregate market-specific factor. For 𝑤𝑤𝑡𝑡 > − 1
2 𝜎𝜎𝑤𝑤

2 , the term exp{−𝑤𝑤𝑡𝑡 − 1
2 𝜎𝜎𝑤𝑤

2 } is 

lower than 1, such that Γ𝑏𝑏,𝑡𝑡 < 𝛾𝛾𝑏𝑏. This scenario corresponds to a credit market 

boom. Conversely, if 𝑤𝑤𝑡𝑡 < − 1
2 𝜎𝜎𝑤𝑤

2 , then Γ𝑏𝑏,𝑡𝑡 > 𝛾𝛾𝑏𝑏, which corresponds to credit 

tightening. Note that 𝐸𝐸�Γ𝑏𝑏,𝑡𝑡� = 𝛾𝛾𝑏𝑏, so that we can conveniently observe the 

unconditional difference in risk aversion between the equity and bond investor. 

4.3.3 Valuation 

Equity 

For firm 𝑗𝑗 at time 𝑡𝑡, the observable state space is defined as 𝑆𝑆𝑗𝑗,𝑡𝑡 =

{𝐾𝐾𝑗𝑗,𝑡𝑡, 𝐵𝐵�𝑗𝑗,𝑡𝑡, 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡}. Conditional on 𝑆𝑆𝑡𝑡, the equity holders’ goal is to choose 

{𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐵𝐵�𝑗𝑗,𝑡𝑡+1}, such that equity value 𝑉𝑉 �𝑆𝑆𝑗𝑗,𝑡𝑡� is maximized: 

𝑉𝑉 �𝑆𝑆𝑗𝑗,𝑡𝑡� = max �0, max
𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐵𝐵�𝑗𝑗,𝑡𝑡+1

�𝐷𝐷𝑗𝑗,𝑡𝑡 + 𝐸𝐸𝑡𝑡�𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑒𝑒 𝑉𝑉 �𝑆𝑆𝑗𝑗,𝑡𝑡+1��� � (4.23) 

The equity holders also have the option to default when the following 

conditions arise: 

1. ∀�𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐵𝐵�𝑗𝑗,𝑡𝑡+1�, 𝐷𝐷𝑗𝑗,𝑡𝑡 < 0 (necessary condition) 

For any choice of debt and capital, the firm requires external equity finance. 

2. ∀�𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐵𝐵�𝑗𝑗,𝑡𝑡+1�, |𝐷𝐷𝑗𝑗,𝑡𝑡| > 𝐸𝐸𝑡𝑡�𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑒𝑒 𝑉𝑉 �𝑆𝑆𝑗𝑗,𝑡𝑡+1�� (necessary and sufficient 

condition) 
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For any choice of debt and capital, the amount of required equity issuance 

(inclusive of underwriter costs) exceeds the expected discounted continuation value 

of the firm.  

In the event of default, the equity holders receive a payoff of zero.  

Corporate Bonds 

Conditional upon the realisation of 𝑥𝑥𝑡𝑡+1, 𝑤𝑤𝑡𝑡+1, 𝑧𝑧𝑗𝑗,𝑡𝑡+1, some choices of 𝐾𝐾𝑗𝑗,𝑡𝑡+1 and 

𝐵𝐵�𝑗𝑗,𝑡𝑡+1 may lead to default in the next period. The role of the bond investor is to 

offer the equity holder a coupon rate 𝑐𝑐𝑗𝑗,𝑡𝑡+1 for any combination of 𝐾𝐾𝑗𝑗,𝑡𝑡+1 and 𝐵𝐵�𝑗𝑗,𝑡𝑡+1, 

conditional on the current values of 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡 92F

93. This coupon rate will determine 

how much debt the firm can raise today i.e. since 𝐵𝐵𝑗𝑗,𝑡𝑡+1 = 𝐵𝐵�𝑗𝑗,𝑡𝑡+1/(1 + (1 −

𝜏𝜏)𝑐𝑐𝑗𝑗,𝑡𝑡+1). As the coupon rate increases, there is a decrease in the amount of funds 

raised today per unit of total debt commitment tomorrow i.e. 𝐵𝐵𝑗𝑗,𝑡𝑡+1/𝐵𝐵�𝑗𝑗,𝑡𝑡+1 falls as 

𝑐𝑐𝑗𝑗,𝑡𝑡+1 increases.  

As in the two-period model, the bond is priced at par and the following 

valuation must hold: 

𝐵𝐵𝑗𝑗,𝑡𝑡+1 = 𝐸𝐸𝑡𝑡�𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑏𝑏 ��1 + 𝑐𝑐𝑗𝑗,𝑡𝑡+1�𝐵𝐵𝑗𝑗,𝑡𝑡+1𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1>0 + 𝑅𝑅𝑗𝑗,𝑡𝑡+1𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1=0�� (4.24) 

                                                           
93 The transition probabilities to any future 𝑥𝑥𝑡𝑡+1, 𝑧𝑧𝑗𝑗,𝑡𝑡+1 are conditional on the 𝑥𝑥𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡 observed today. 
The bond market specific factor 𝑤𝑤𝑡𝑡 affects the price of risk used to value the bond investor’s 
contingent claims.  
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In (4.24) we have an indicator function for default states as well as a recovery 

function 𝑅𝑅𝑗𝑗,𝑡𝑡+1 for the payoff received by bond holders in the event of default: 

𝑅𝑅𝑗𝑗,𝑡𝑡+1 = Π𝑗𝑗,𝑡𝑡+1 + 𝜏𝜏𝛿𝛿𝐾𝐾𝑗𝑗,𝑡𝑡+1 + 𝜉𝜉1(1 − 𝛿𝛿)𝐾𝐾𝑗𝑗,𝑡𝑡+1 − 𝜉𝜉0 (4.25) 

The parameters 𝜉𝜉0 and 𝜉𝜉1 represent the fixed and proportional deadweight 

costs of default. We also impose a constraint that 𝑅𝑅𝑗𝑗,𝑡𝑡+1 ≤ 𝐵𝐵𝑗𝑗,𝑡𝑡+1 i.e. bond holders 

cannot recover more than the amount outstanding.  

Finally, we rearrange (4.24) and substitute 𝐵𝐵𝑗𝑗,𝑡𝑡+1 using (4.15) to obtain the 

following coupon rate function: 

𝑐𝑐𝑗𝑗,𝑡𝑡+1 =
1 − 𝐸𝐸𝑡𝑡 �𝑀𝑀𝑡𝑡,𝑡𝑡+1

𝑏𝑏 �𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1>0 +
𝑅𝑅𝑗𝑗,𝑡𝑡+1

𝐵𝐵�𝑗𝑗,𝑡𝑡+1
𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1=0��

𝐸𝐸𝑡𝑡 �𝑀𝑀𝑡𝑡,𝑡𝑡+1
𝑏𝑏 �𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1>0 + (1 − 𝜏𝜏)

𝑅𝑅𝑗𝑗,𝑡𝑡+1

𝐵𝐵�𝑗𝑗,𝑡𝑡+1
𝟏𝟏𝑉𝑉𝑗𝑗,𝑡𝑡+1=0��

 (4.26) 

Overall, this formulation highlights that the equity holder takes the coupon 

rate schedule as given. For any combination of 𝐾𝐾𝑗𝑗,𝑡𝑡+1 and 𝐵𝐵�𝑗𝑗,𝑡𝑡+1 and across any 

realisation of 𝑥𝑥𝑡𝑡+1, 𝑤𝑤𝑡𝑡+1, 𝑧𝑧𝑗𝑗,𝑡𝑡+1, the bond holder has full information on the future 

default decision of the equity holder. Regardless of what 𝐾𝐾𝑗𝑗,𝑡𝑡+1 and 𝐵𝐵�𝑗𝑗,𝑡𝑡+1 is chosen, 

(4.24) ensures that bond holders will break even in expectation (on a risk-adjusted 

basis).  

4.3.4 First-order conditions 

The derivation of first order conditions for 𝐾𝐾𝑗𝑗,𝑡𝑡+1 and 𝐵𝐵�𝑗𝑗,𝑡𝑡+1 is complicated by the 

existence of fixed equity issuance costs and investment irreversibility. We therefore 
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adopt a simplified approach designed to provide the key intuition behind the 

marginal cost and benefit trade-off for debt and capital: 

1. We drop the firm and time subscripts such that, for example, 𝐾𝐾𝑗𝑗,𝑡𝑡+1 

becomes 𝐾𝐾′ and 𝐾𝐾𝑗𝑗 becomes 𝐾𝐾.  

2. To account for irreversibility, capital only has continuation value in states 

where 𝐼𝐼′ ≥ 0. 

3. We assume that the equity cost function Λ(𝐸𝐸) is increasing in 𝐾𝐾′ and 

decreasing in 𝐵𝐵�′ (and vice versa for Λ(𝐸𝐸′)). 

4. We denote the default state indicator variable as 𝟏𝟏𝑎𝑎 and the 

complementary94 solvent state indicator as 𝟏𝟏𝑠𝑠. For an increase in 𝐵𝐵�′ (𝐾𝐾′), 

the number of default states captured by 𝟏𝟏𝑎𝑎 increases (decreases). 

First, we consider how the coupon rate varies with the choice of debt and capital. 

It can be shown that: 

𝜕𝜕𝑐𝑐′

𝜕𝜕𝐵𝐵�′ 
> 0  and  𝜕𝜕𝑐𝑐′

𝜕𝜕𝐾𝐾′ < 0 

Capital F.O.C. 

With our simplifying assumptions, the marginal cost 𝑀𝑀𝑇𝑇𝐾𝐾 and marginal benefit 

𝑀𝑀𝐵𝐵𝐾𝐾 functions for capital are given by: 

                                                           
94 𝟏𝟏𝑠𝑠 is complementary in the sense that, together, 𝟏𝟏𝑠𝑠 + 𝟏𝟏𝑎𝑎 encompass the entire state space.  
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𝑀𝑀𝑇𝑇𝐾𝐾 = 1 + (1 − 𝜏𝜏) 𝜕𝜕𝑐𝑐′

𝜕𝜕𝐾𝐾′
𝐵𝐵�′

(1 + (1 − 𝜏𝜏)𝑐𝑐′)2 + 𝜕𝜕Λ(𝐸𝐸)
𝜕𝜕𝐾𝐾′  (4.27) 

𝑀𝑀𝐵𝐵𝐾𝐾 = 𝐸𝐸 �𝑀𝑀𝑒𝑒
′ ��(1 − 𝜏𝜏)𝑆𝑆𝑥𝑥′+𝑧𝑧′𝛼𝛼𝐾𝐾′𝛼𝛼−1 − (1 − 𝜏𝜏)𝛿𝛿 + 𝟏𝟏𝐼𝐼′≥0

− 𝜕𝜕Λ(𝐸𝐸′)
𝜕𝜕𝐾𝐾′ �𝟏𝟏𝑠𝑠 + 𝑉𝑉 (𝐾𝐾′) 𝜕𝜕𝟏𝟏𝑠𝑠

𝜕𝜕𝐾𝐾′
�� 

(4.28) 

Our focus is to understand how changes in the bond holder’s price of risk are 

likely to affect these functions, relative to a scenario where the price of risk is the 

same for both investors. We therefore highlight the following components from the 

above conditions: 

o If the bond holder’s price of risk increases, the magnitude of 𝜕𝜕𝑐𝑐′

𝜕𝜕𝐾𝐾′ will be 

greater and marginal cost will be reduced. Higher 𝐾𝐾′ reduces default 

probability and improves the recovery amount. A more risk averse bond 

holder will place relatively more value to the reduction in risk and the 

improvement in recovery. At the same time, expected marginal benefit will 

increase since 𝟏𝟏𝑠𝑠 increases in 𝐾𝐾′. 

o However, since 𝐵𝐵�′ and 𝐾𝐾′ are determined jointly, we must consider that 

𝐵𝐵�′
(1+(1−𝜏𝜏)𝑐𝑐′)2 will also be affected as 𝐵𝐵�′ and 𝑐𝑐′ change with the bond holder’s 

price of risk. 

o We also recall the intuition from Figure 4.4 with regard to equity issuance 

costs. The extent to which the firm is willing to incur the fixed component 
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of Λ(𝐸𝐸) depends on the amount of 𝐾𝐾′ that can be financed with debt as 

well as with current net worth. As optimal 𝐵𝐵�′ changes with the bond 

holder’s price of risk, the change in optimal 𝐾𝐾′ is not always obvious. 

Our analysis of the first order condition for capital suggests that the effect of 

a change in Γ𝑏𝑏,𝑡𝑡 relative to Γ𝑒𝑒,𝑡𝑡 on optimal 𝐾𝐾′ will likely still be state-dependent, 

as was the case in the two-period model with equity issuance costs.  

Debt F.O.C. 

We define: 

𝜁𝜁 = 1 + 𝑐𝑐′

1 + (1 − 𝜏𝜏)𝑐𝑐′  (4.29) 

If 𝑐𝑐′ > 0, then 𝜁𝜁 > 1 and 𝜕𝜕𝜕𝜕
𝜕𝜕𝑐𝑐′ > 0 (i.e. (1 − 𝜏𝜏) < 1 implies that numerator 

increases more than denominator for higher 𝑐𝑐′). Since 𝜕𝜕𝑐𝑐′

𝜕𝜕𝐵𝐵�′ > 0, it follows that 𝜕𝜕𝜕𝜕
𝜕𝜕𝐵𝐵�′ >

0. The variable 𝜁𝜁 is the ratio of the pre-tax to the post-tax gross cost of borrowing 

and reflects the tax shield benefit of debt. It enables a more intuitive exposition of 

the marginal cost 𝑀𝑀𝑇𝑇𝐵𝐵� and marginal benefit 𝑀𝑀𝐵𝐵𝐵𝐵� functions for debt: 

𝑀𝑀𝐵𝐵𝐵𝐵� = 𝐸𝐸 �𝑀𝑀𝑏𝑏
′ �𝟏𝟏𝑠𝑠 + (𝜁𝜁 − 1)𝟏𝟏𝑠𝑠 + 𝐵𝐵�′𝟏𝟏𝑠𝑠

𝜕𝜕𝜁𝜁
𝜕𝜕𝐵𝐵�′

+ 𝜁𝜁𝐵𝐵�′ 𝜕𝜕𝟏𝟏𝑠𝑠

𝜕𝜕𝐵𝐵�′
 + 𝑅𝑅′ 𝜕𝜕𝟏𝟏𝑎𝑎

𝜕𝜕𝐵𝐵�′
��

− 𝜕𝜕Λ(𝐸𝐸)
𝜕𝜕𝐵𝐵�′

 

(4.30) 

𝑀𝑀𝑇𝑇𝐵𝐵� = 𝐸𝐸 �𝑀𝑀𝑒𝑒
′ �𝟏𝟏𝑠𝑠 + 𝜕𝜕Λ(𝐸𝐸′)

𝜕𝜕𝐵𝐵�′
𝟏𝟏𝑠𝑠 − 𝑉𝑉 �𝐵𝐵�′� 𝜕𝜕𝟏𝟏𝑠𝑠

𝜕𝜕𝐵𝐵�′
�� (4.31) 

The trade-off components are similar to those in the two-period model: 
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o In the solvent states, one unit of debt is repaid. When the bond holder’s 

price of risk differs, we have a valuation wedge for this claim: 𝐸𝐸[(𝑀𝑀𝑏𝑏
′ −

𝑀𝑀𝑒𝑒
′)𝟏𝟏𝑠𝑠]. This wedge deepens when Γ𝑏𝑏,𝑡𝑡 rises relative to Γ𝑒𝑒,𝑡𝑡 and debt 

becomes costlier. 

o The tax shields of the coupon payment are reflected in 𝐸𝐸�𝑀𝑀𝑏𝑏
′�(𝜁𝜁 − 1)𝟏𝟏𝑠𝑠 +

𝐵𝐵�′𝟏𝟏𝑠𝑠
𝜕𝜕𝜕𝜕

𝜕𝜕𝐵𝐵�′��.95 Since the decision variable is 𝐵𝐵�′, the bond holder offers the 

coupon schedule along this dimension. They are aware that the tax 

deductibility of interest eases the future debt burden for the firm and thus 

more debt outstanding 𝐵𝐵 can be raised per unit of 𝐵𝐵�′. A higher Γ𝑏𝑏,𝑡𝑡 

increases the tax-deductible coupon rate and 𝜕𝜕𝜕𝜕
𝜕𝜕𝐵𝐵�′, but decreases the risk-

adjusted value of the tax-shields.  

o At the margin, an extra unit of 𝐵𝐵�′ trades away solvent states for default 

states, such that there are fewer states in which bondholders are repaid in 

full and instead incur bankruptcy costs. With a higher Γ𝑏𝑏,𝑡𝑡, 

𝐸𝐸�𝑀𝑀𝑏𝑏
′�𝜁𝜁𝐵𝐵�′ 𝜕𝜕𝟏𝟏𝑠𝑠

𝜕𝜕𝐵𝐵�′  + 𝑅𝑅′ 𝜕𝜕𝟏𝟏𝑑𝑑
𝜕𝜕𝐵𝐵�′

�� falls, which reflects rising costs of distress. 

o Debt does help lower equity issuance costs today. However, in the dynamic 

model, a high debt burden may need to be refinanced with equity, especially 

if credit conditions worsen in the subsequent period.  

                                                           
95 Note there is an effect from tax shields at the current coupon rate (𝜁𝜁 − 1)𝟏𝟏𝑠𝑠 as well as from the 
increase in the coupon rate due to 𝐵𝐵�′ i.e. 𝐵𝐵�′𝟏𝟏𝑠𝑠

𝜕𝜕𝜕𝜕
𝜕𝜕𝐵𝐵�′. 
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Although these first order conditions offer some insight into the potential 

consequences of market segmentation on optimal corporate policy, they do not 

speak for the magnitude of the effects. For this latter goal, the dynamic model must 

be solved numerically, calibrated and analysed to quantify these effects.  

4.4 Calibration  

4.4.1 Dynamic model numerical solution 

We first discretize the state space 𝑆𝑆𝑗𝑗,𝑡𝑡 = {𝐾𝐾𝑗𝑗,𝑡𝑡, 𝐵𝐵�𝑗𝑗,𝑡𝑡, 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡}. Given the 

persistent nature of 𝑥𝑥𝑡𝑡 and 𝑧𝑧𝑗𝑗,𝑡𝑡, we use the Rouwenhorst (1995) method to generate 

a 7-state discrete transition matrix for each variable. We also discretize 𝑤𝑤𝑡𝑡 with 7 

states.  The grid for 𝐾𝐾𝑗𝑗,𝑡𝑡 is set up such that the ratio between each point is equal. 

We find that 𝐾𝐾𝑗𝑗,𝑡𝑡 ∈ [1,20] is an appropriate range for our parameter set. We define 

a new state variable 𝐿𝐿𝑗𝑗,𝑡𝑡 = 𝐵𝐵�𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡.96 We create an equally spaced grid for 𝐿𝐿𝑗𝑗,𝑡𝑡 

within the range [0,1]. The solution algorithm closely resembles that of Gomes and 

Schmid (2010). We start with a relatively coarse grid for 𝐾𝐾𝑗𝑗,𝑡𝑡 and 𝐿𝐿𝑗𝑗,𝑡𝑡 of 25 and 15 

points respectively then perform the following steps: 

1. We guess a starting point for the coupon schedule matrix 

𝑐𝑐(𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐿𝐿𝑗𝑗,𝑡𝑡+1, 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡) 

                                                           
96 This way, the debt choice grid is reasonably fine for both low and high 𝐾𝐾𝑗𝑗,𝑡𝑡 firms. 
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2. We use the coupon matrix to solve the equity maximisation problem (D13), 

which determines the default policy matrix of the equity holder 

3. We then incorporate the default policy matrix to compute 

𝑐𝑐(𝐾𝐾𝑗𝑗,𝑡𝑡+1,𝐿𝐿𝑗𝑗,𝑡𝑡+1, 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡) again 

4. We use the updated coupon matrix to solve equity maximisation problem 

(D13) and check if the default policy matrix has changed. If the magnitude 

of the change is outside our tolerance level, we repeat steps 3 and 4 until 

the convergence criteria is met.  

Once a solution is found we interpolate 𝑐𝑐(𝐾𝐾𝑗𝑗,𝑡𝑡+1, 𝐿𝐿𝑗𝑗,𝑡𝑡+1, 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡) and 𝑉𝑉 (𝑆𝑆𝑗𝑗,𝑡𝑡) 

over a finer grid for 𝐾𝐾𝑗𝑗,𝑡𝑡 and 𝐿𝐿𝑗𝑗,𝑡𝑡 of 65 and 35 points respectively and repeat steps 

1-4, albeit with more relaxed convergence criteria to ensure computational 

feasibility (results are robust if we apply more stringent convergence criteria or 

increase grid size). 

4.4.2 Simulation method 

We use the optimal policy matrices from our numerical optimisation routine to 

simulate a dynamic cross-section of firms. The discrete transition matrices for 

𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡 determine the path of our stochastic state variables. We note the 

following key features of our simulation: 



175 
 

o We initialize 5000 firms at 𝐾𝐾𝑗𝑗,𝑡𝑡 = 1 and uniformly sample their starting 

leverage from the grid of 𝐿𝐿𝑗𝑗,𝑡𝑡+1. 

o The firms make investment, financing and default decisions for a total of 

1920 months of which the first 1200 months are discarded. This leaves a 

sample period of 720 months (60 years). 

o Every time a firm defaults, it is replaced with an unlevered firm for which 

𝐾𝐾𝑗𝑗,𝑡𝑡 = 1, as is done in Kuehn and Schmid (2014). 

o The simulation is repeated 500 times. We use a set ‘seed’ to: (i) ensure 

results can be easily replicated and (ii) to ensure that we can make robust 

counterfactual experiments. For the latter point, note that parameter 

changes results in changes in firms’ optimal policies. Therefore, when we run 

simulations for a new parameter set, we want to ensure that the initial cross-

section and the transition path for 𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡 remains unchanged, such that 

different parameter sets are comparable.   

4.4.3 The calibrated model 

For the most part, our parameter choices for the dynamic model are sourced directly 

from the literature. The rest are chosen such that our simulated cross-section of 

firm yields moments close to those observed in the data. We report our baseline 

parameter set in Table 4.1 and the sample moments in Table 4.2.  
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[Table 4.1] 

Most of our parameter values are consistent with those used by Gomes and 

Schmid (2010) and Garlappi and Yan (2011), given their dynamic models are closest 

to ours.97 As in both these studies, we set 𝛼𝛼 and 𝛿𝛿 as 0.65 and 0.01 respectively, 

which is standard in the literature. The same applies to the values we choose for 

aggregate productivity persistence 𝜌𝜌𝑥𝑥 and conditional volatility 𝜎𝜎𝑥𝑥. The long-run 

aggregate productivity mean 𝜇𝜇𝑥𝑥 is reported as -3.1 in Garlappi and Yan (2011) and 

it has a scaling effect on production output relative to capital. We adjust it slightly 

to -3.2 to bring the profitability ratio closer to the data. Firm-specific productivity 

parameters 𝜇𝜇𝑧𝑧, 𝜎𝜎𝑧𝑧, 𝜌𝜌𝑧𝑧 are the same as in Gomes and Schmid (2010). Fixed costs of 

production 𝑓𝑓 are set to 0.034 as in Garlappi and Yan (2011). 

For the corporate tax rate 𝜏𝜏 , we use an effective tax rate of 14% rather than 

the statutory rate, as done by Kuehn and Schmid (2014). The fixed cost of equity 

issuance 𝜆𝜆0 is set to 0.07, in between the value of 0.08 used by Garlappi and Yan 

(2011) and 0.06 used by Kuehn and Schmid (2014). We then adjust 𝜆𝜆1 to match 

the equity issuance rate. For recovery function parameters, we set 𝜉𝜉0 to 0.1 as in 

Gomes and Schmid (2010), but set 𝜉𝜉1 to 0.70 instead of 0.75 to more closely match 

the default rate.  

                                                           
97 Note that Garlappi and Yan (2011) present their dynamic model in the Internet Appendix of their 
paper.  
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For our investor parameters, we follow Zhang (2005) and set the stockholder’s 

unconditional risk aversion 𝛾𝛾𝑒𝑒 to 50. As Zhang (2005) shows, this value pins down 

the equity holder’s theoretical maximum Sharpe ratio, which can then be matched 

to the data.98 Our risk-free rate parameters, 𝑇𝑇0 and 𝑇𝑇1, are set to match the mean 

and volatility of the risk-free rate. However, we find that 𝑇𝑇1 also greatly affects 

equity volatility, hence we limit the magnitude of 𝑇𝑇1 to prevent the volatility of the 

equity premium from becoming unreasonably high.  

For our baseline set of parameters, 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤 are set to 150 and 0.90 

respectively. The goal is to match market leverage as closely as possible and, to a 

certain extent, book leverage. In the data, average book leverage is lower than 

average market leverage. This is driven by the fact that many high market-to-book 

firms have very little or no leverage at all (Strebulaev and Yang 2013). If firms 

with significant leverage have market-to-book closer to one, then the denominators 

of book and market leverage will be very similar. Therefore, average book and 

market leverage are very close in the data. Although our model generates relatively 

lower leverage for high market-to-book firms, we cannot achieve this to a sufficient 

                                                           
98 In our case, the formula for the maximum Sharpe ratio simplifies to �exp{𝛾𝛾𝑒𝑒

2𝜎𝜎𝑥𝑥
2} − 1. Since Zhang 

(2005) uses the same value for 𝜎𝜎𝑥𝑥 as we do, he also obtains a value of 50 for 𝛾𝛾𝑒𝑒. Zhang (2005) also 
specifies a time-varying component in the equity holder’s risk premium, but we find it does not 
affect the value of the maximum Sharpe ratio. Rather, its purpose appears to be to control the 
dynamics of an endogenous risk-free rate, which is not applicable in our case.  
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degree to simultaneously match book leverage, market leverage and market-to-

book. 

[Table 4.2] 

Table 4.2 displays our target and simulated moments, along with an outline of 

our empirical sources. The simulated moments are based on variables generated by 

our model. The risk-free rate is given by exp�𝑇𝑇𝑡𝑡
𝑓𝑓� − 1 and the realized equity return 

for firm 𝑗𝑗 with respect to time 𝑡𝑡 is given by 𝑉𝑉𝑗𝑗,𝑡𝑡+1/(𝑉𝑉𝑗𝑗,𝑡𝑡 − 𝐷𝐷𝑗𝑗,𝑡𝑡). The equity premium 

is the difference of the two. The investment ratio is defined as 𝐼𝐼𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡, book 

leverage is 𝐵𝐵𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡, market leverage 𝐵𝐵𝑗𝑗,𝑡𝑡/(𝐵𝐵𝑗𝑗,𝑡𝑡 + 𝑉𝑉𝑗𝑗,𝑡𝑡) and market-to-book ratio 

(𝐵𝐵𝑗𝑗,𝑡𝑡 + 𝑉𝑉𝑗𝑗,𝑡𝑡)/𝐾𝐾𝑗𝑗,𝑡𝑡. The profitability ratio is given by Π𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡. Default rate is 

simply the frequency with which we observe default. All these are annualized to 

compare with the data. For the frequency of equity issuance, we group our monthly 

simulated observations into years and compute the fraction of years in which 𝐷𝐷𝑗𝑗,𝑡𝑡 <

0 for at least one of the months.99 

4.5 Counterfactual analysis 

We conduct a counterfactual experiment to gauge the importance of parameters 𝛾𝛾𝑏𝑏 

and 𝜎𝜎𝑤𝑤 and compile the results in Table 4.3. Parameters 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤 differentiate 

                                                           
99 We find this is consistent with how Hennessy and Whited (2007) define the variable in their 
study.  
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how the bond holder prices risk relative to the equity holder. Therefore, our main 

counterfactual scenario is one where markets are integrated i.e. 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒 and 𝜎𝜎𝑤𝑤 =

0, such that ∀𝑡𝑡 Γ𝑏𝑏,𝑡𝑡 = Γ𝑒𝑒,𝑡𝑡.  This scenario corresponds to column IV of Table 4.3. 

We also consider the two interim steps which add up to our baseline model. First, 

in column II of Table 4.3, we increase 𝛾𝛾𝑏𝑏 to 150, while 𝜎𝜎𝑤𝑤 = 0. Second, in column 

III, we fix 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑒𝑒 = 50 and set 𝜎𝜎𝑤𝑤 = 0.9. In column I, we display the baseline 

model results where 𝛾𝛾𝑏𝑏 = 150 and 𝜎𝜎𝑤𝑤 = 0.9. All other parameters remain as shown 

in Table 4.1.  

To ensure our conclusions are robust, the simulated paths for {𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡} are 

equivalent across all specifications. Furthermore, for every individual equivalent 

simulation, we take the difference between the moments generated by Model IV 

and Model I.100 For each moment, we compute the standard deviation of the 

differences across all individual simulations. We then divide the overall difference 

                                                           
100 As described in section 4.4.2, for each model specification, we simulate the economy 500 times 
and take the average of the moments produced in each of these simulations. Within each model 
specification, each simulation generates a different stochastic shock path for {𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡}. Across 
model specifications, the stochastic shock paths are the same. For example, simulation 29 under 
Model IV uses the same stochastic shock path as simulation 29 under Model I. Therefore, any 
changes in simulated moments are caused only by changes in optimal corporate policy. To continue 
our example, this means that the average market leverage ratio of simulation 29 under Model IV is 
comparable with the one of simulation 29 under Model I. We can thus obtain a series of differences 
in average market leverage between Models I and IV across all simulations (i.e. to compute z-values 
or the proportion of differences with the same sign). 
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by the standard deviation to create a z-value as a measure of consistency.101 We 

also compute the frequency of simulations in which the single simulation difference 

is the same sign as the overall difference for all simulations.  

[Table 4.3] 

4.5.1 Optimal leverage 

The most consistent counterfactual difference we observe in Table 4.3 is the change 

in book and market leverage. Relative to the baseline in column I, the integrated 

markets scenario in column IV generates market (book) leverage which is 2.8 (3.3) 

percentage points higher. This difference is positive in 100% of simulations and has 

a relatively high z-value. Both 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤 contribute to the change in optimal 

leverage, but the effect of 𝛾𝛾𝑏𝑏 is quantitatively stronger. 

The effect of 𝛾𝛾𝑏𝑏 largely follows the same logic as in the two-period model. For 

the same given level of default risk and policy choices, a higher 𝛾𝛾𝑏𝑏 increases the 

marginal cost of debt (relatively more than it increases tax shield benefits via a 

higher coupon rate). All else equal, optimal leverage is lower when 𝛾𝛾𝑏𝑏 is higher. 

This effect is strongest during economic downturns (i.e. where 𝑥𝑥𝑡𝑡 < 𝜇𝜇𝑥𝑥), when 

default risk is higher. Conditional on 𝑥𝑥𝑡𝑡 < 𝜇𝜇𝑥𝑥, optimal market (book) leverage is 

                                                           
101 We report the z-value rather than t-stat, since the t-stat scales by the number of observations 
i.e. simulations. Since we can simply run more simulations to inflate our t-stat, it is more reasonable 
to use the z-value. 
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3.0 (3.2) percentage points lower in column I relative to column IV. However, when 

𝑥𝑥𝑡𝑡 > 𝜇𝜇𝑥𝑥, average optimal market (book) leverage is 1.7 (2.4) percentage points 

lower.  

To understand what drives the counterfactual leverage results conditional on 

𝑥𝑥𝑡𝑡, first note that we generate counter-cyclical optimal book and market leverage, 

consistent with the recent empirical work of Halling, Yu and Zechner (2016). In 

our model, this is primarily due to the counter-cyclicity of the risk-free component 

of coupon rates, whereby marginal interest tax shields are higher in downturns. To 

reap these relatively larger tax shield benefits, firms choose higher leverage during 

downturns as they are willing to trade off against a higher probability of default. 

On the other hand, the leverage choices during upturns are associated with a lower 

risk of default.102 When there is more distress risk, the marginal cost of debt is more 

sensitive to 𝛾𝛾𝑏𝑏, hence 𝛾𝛾𝑏𝑏 affects optimal leverage most when 𝑥𝑥𝑡𝑡 < 𝜇𝜇𝑥𝑥.  

The primary purpose of 𝜎𝜎𝑤𝑤 is to govern the volatility of Γ𝑏𝑏,𝑡𝑡 (which depends 

on 𝑤𝑤𝑡𝑡). As Γ𝑏𝑏,𝑡𝑡 varies through time, the credit market will undergo periods of 

tightening supply, where Γ𝑏𝑏,𝑡𝑡 > 𝛾𝛾𝑏𝑏, and vice versa. As the marginal cost of debt is 

relatively high when Γ𝑏𝑏,𝑡𝑡 > 𝛾𝛾𝑏𝑏, firms choose relatively lower optimal leverage. 

                                                           
102 Naturally, for the same level of leverage, default risk is higher during downturns, all else equal. 
This is due to the high auto-correlation of 𝑥𝑥𝑡𝑡, which means that profitability is persistently low and 
hence the expected discounted continuation value of equity is low (the latter also being reduced by 
a higher risk-free discount rate). However, firms are willing to bear more default risk during 
downturns because coupon rates are higher, and they can secure more tax shield benefits.  
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However, this effect is offset by states where the cost of debt is relatively lower (i.e. 

Γ𝑏𝑏,𝑡𝑡 < 𝛾𝛾𝑏𝑏), which induces a higher optimal leverage choice. Overall, the magnitude 

of reduction in optimal leverage during bad credit market states seems to outweigh 

the increase in optimal leverage during good credit market states. Hence, we observe 

a modest decrease in leverage when 𝜎𝜎𝑤𝑤 > 0. Another potential effect of 𝜎𝜎𝑤𝑤 is that 

it creates greater roll-over uncertainty. Although equity holders are risk-neutral 

with respect to future realisations of 𝑤𝑤𝑡𝑡+1, if the effect of Γ𝑏𝑏,𝑡𝑡 is asymmetric as 

described above, the expected cost of refinancing debt will rise and result in lower 

optimal leverage.  

The magnitude of the effect of 𝜎𝜎𝑤𝑤 depends on 𝛾𝛾𝑏𝑏. As 𝛾𝛾𝑏𝑏 increases, the spread 

in Γ𝑏𝑏,𝑡𝑡 for good and bad credit market states widens, holding 𝜎𝜎𝑤𝑤 constant. For 

example, when 𝛾𝛾𝑏𝑏 = 50, there is a 1.56% chance on the downside that Γ𝑏𝑏,𝑡𝑡 = 305 

and a 1.56% chance on the upside that Γ𝑏𝑏,𝑡𝑡 = 4. When 𝛾𝛾𝑏𝑏 = 150, for the same 

probability, Γ𝑏𝑏,𝑡𝑡 = 915 on the downside and Γ𝑏𝑏,𝑡𝑡 = 11 on the upside. This amplifies 

the asymmetric effect of 𝜎𝜎𝑤𝑤 on optimal leverage, whereby reductions in borrowing 

during bad credit market states are greater in magnitude relative to increases in 

borrowing during good credit market states.  

Finally, we also note that both 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤 have a modest, but consistent effect 

on equity issuance frequency. This suggests that some firms substitute towards 

equity financing as bond investors’ price of risk becomes higher and more uncertain.  



183 
 

4.5.2 Investment 

Across columns I and IV in Table 4.3, we observe only modest changes in the 

investment ratio mean and volatility, mostly driven by the change in 𝛾𝛾𝑏𝑏. These 

aggregate results are quantitively weak because the investment rate equals the 

depreciation rate in the majority of our firm-year observation. This is due to the 

irreversible investment assumption, whereby firms are constrained to maintain to 

same capital level until they experience a sufficiently large positive stochastic 

shock103 to incentivize them to expand.  

Therefore, we focus on situations where firms invest to expand productive 

capacity (i.e. 𝐼𝐼𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡 > 𝛿𝛿) and ignore investment expenditure for depreciation 

purposes. We find that, when markets are integrated, firms expand their productive 

capacity in 6.4% of our simulated firm-year observations, with an average 

investment ratio of 51.3%.104 In our baseline specification in column I, the frequency 

of firm-years in which firms increase productive capacity drops to 5.7%, with a 

slightly lower investment ratio of 50.7%. The reduction in the frequency of capacity 

expansion occurs in 97% of simulations, which suggests the effect is consistent.  

                                                           
103 Specifically, firms need to experience a more favourable combination of {𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡} than they 
have ever had in their past. Therefore, firms that experience relatively favourable states of 
{𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡} in the burn-in period are relatively less likely to expand productive capacity in the 
simulated sample.  
104 This suggests that our model generates rare, but relatively, large bursts of investment activity. 
These dynamics are qualitatively similar to those found empirically (e.g. Cooper and Haltiwanger 
2006). 



184 
 

We recall from Figure 4.4 that there are conditions under which, despite the 

higher price of risk in the bond market, investment could be higher. Our results 

suggest that, in our simulated economies, the forces which cause investment to drop 

are stronger. However, these differences could also be driven by the replacement of 

defaulting firms with small unlevered firms. When 𝛾𝛾𝑏𝑏 = 50, bond holders’ required 

premium for distress risk is relatively lower and firms are willing to bear more 

default risk, which causes them to default more frequently. This also means that 

there is a higher entry frequency of small firms with growth options, such that we 

observe more instances of productive capacity expansion.  

A more thorough analysis could help clarify the exact channel by which changes 

in 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤 affect investment. It could be that the overall investment results are 

not all that different, in that firms reach the same end point in terms of productive 

capacity, but undertake different journeys to get there. For example, take two 

identical firms, facing the same {𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡}, but different 𝛾𝛾𝑏𝑏. The firm for which 

𝛾𝛾𝑏𝑏 is higher initially invests less, as it is constrained by its debt capacity and does 

not find it worthwhile to issue equity to invest as much as the other firm. However, 

at some point in the future, as {𝑥𝑥𝑡𝑡, 𝑤𝑤𝑡𝑡, 𝑧𝑧𝑗𝑗,𝑡𝑡} become more favourable, both firms 

have the capacity to source sufficient external finance to reach the same level of 

capital.  
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4.5.3 Other results 

With a higher unconditional price of risk in the bond market, the default rate does 

not necessarily rise. In fact, it is lower in 95% of simulations when we compare 

columns I and IV. This aligns with the behaviour of firms in the two-period model, 

whereby a rise in 𝛾𝛾𝑏𝑏 incentivizes firms to use less debt to lower the risk of distress. 

This also explains why observed credit spreads do not necessarily rise with 𝛾𝛾𝑏𝑏. 

Relative to column IV, credit spreads are lower in 99.2% of simulations. Another 

notable result is that changes in optimal leverage affect the volatility of equity 

returns which, in turn, affects the levered equity premium. 

4.5.4 Sensitivity analysis 

We turn our attention to how results vary across different values of 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤. We 

show the outcome in Table 4.4. For 𝛾𝛾𝑏𝑏, the direction of sensitivity appears to be 

consistent with the insights from Table 4.3 across all key moments. For 𝜎𝜎𝑤𝑤, the 

magnitude of sensitivity is significantly weaker as we increase 𝜎𝜎𝑤𝑤 from 0.90 to 1.35. 

The purpose of 𝜎𝜎𝑤𝑤 is to make Γ𝑏𝑏,𝑡𝑡 more volatile and simultaneously fix its 

unconditional mean to 𝛾𝛾𝑏𝑏, but Γ𝑏𝑏,𝑡𝑡 cannot drop below 0.105 As 𝜎𝜎𝑤𝑤 increases, the 

values of Γ𝑏𝑏,𝑡𝑡 in the lower tail of the distribution of 𝑤𝑤𝑡𝑡 becomes more extreme, 

whereas for the remainder of the distribution, Γ𝑏𝑏,𝑡𝑡 starts to approach 0. This 

                                                           
105 Note that Γ𝑏𝑏,𝑡𝑡 = 𝛾𝛾𝑏𝑏 exp{−𝑤𝑤𝑡𝑡 − 1

2 𝜎𝜎𝑤𝑤
2 }. We set 𝛾𝛾𝑏𝑏 > 0,  hence ∀𝑤𝑤𝑡𝑡, Γ𝑏𝑏,𝑡𝑡 > 0 since 

exp{−𝑤𝑤𝑡𝑡 − 1
2 𝜎𝜎𝑤𝑤

2 } > 0. 
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indicates that, beyond a certain threshold for 𝜎𝜎𝑤𝑤, firms’ decisions are, on average, 

unaffected by the distribution of credit market shocks. It would be beneficial to 

conduct a more thorough analysis of the conditional effects of 𝑤𝑤𝑡𝑡 on corporate policy 

to identify the precise channels by which we observe the diminishing effect of 𝜎𝜎𝑤𝑤.  

[Table 4.4] 

Finally, Table 4.4 suggests that a similar set of benchmark results can be 

obtained if we were to set 𝛾𝛾𝑏𝑏 = 200 and 𝜎𝜎𝑤𝑤 = 0. However, it is important to consider 

that, after a certain point, the unconditional risk aversion for the bondholder can 

seem unreasonably high. Our calibrated value of 150 is already quite high, but it is 

nevertheless an improvement. A natural extension would be to carefully consider 

credit spread dynamics to pin down the values for 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤. However, our current 

model is not designed to address credit spreads, given one-month bonds do not 

capture the multi-period nature of default risk which is priced in more realistic 

long-term bonds (i.e. we only predict an annual credit spread of 7 basis point with 

our baseline model). Despite said limitations, our model still delivers important 

insights about corporate policy when bond and equity holders price risk differently.  

4.6 Conclusion 

Although equity and corporate bond holders are implicitly separated by agency 

conflicts throughout much of the corporate finance literature, little consideration 
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has been given to how firms’ policies, particularly the leverage choice, are affected 

by heterogeneity in investors’ pricing of risk. The standard assumption is that risk 

is priced the same way in equity and corporate bond markets, despite evidence that 

suggests otherwise (Titman 2002). Therefore, to address the under-leverage puzzle, 

we relax this assumption and construct a two-investor framework in which we 

embed key differences in the pricing of risk between equity and bond holders.  

First, we incorporate evidence that bond investors’ price of risk is higher 

relative to equity investors and show that it has a first order effect on optimal 

leverage. Not only does relatively higher bond holder risk aversion increase the risk-

adjusted cost of financial distress, it also adds a new friction related to a wedge in 

the valuation of the bond holder’s contingent claims. This latter effect further 

steepens the marginal cost curve of debt and thus drives optimal leverage even 

lower. Second, optimal leverage further decreases due to fluctuations in bond 

investors’ price of risk, which arise independently of macroeconomic factors.  

This study offers a new interesting angle to explore in the context of equity 

and bond holder conflicts of interest. So far, much of the literature focuses on the 

notion that equity holders maximize equity value, as opposed to firm value which 

is preferable for bond holders. We show that, beyond disagreement over the 

appropriate objective function of the firm, frictions can arise simply due to 

differences in the pricing of risk.   
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Tables and figures 

Figure 4.1: Optimal leverage in the two-period model 
In this figure, we plot the marginal cost and benefit of debt across different choices of book leverage. 
The intersection represents the optimal book leverage ratio, denoted 𝐵𝐵∗/𝐾𝐾. In each panel, the faded 
dashed lines represent the cost/benefit curves from the other two panels. 
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Figure 4.2: Sensitivity to risk premia divergence 
We plot variables of interest across different ratios of 𝛾𝛾𝑏𝑏 to 𝛾𝛾𝑆𝑆. In panel A, we plot the optimal 
capital (𝐾𝐾) and debt (𝐵𝐵) choice of the firm. In panels B, C and D we plot equity value, credit 
spreads and default probability respectively. In each of these three panels, the solid line shows the 
value associated with the optimal policies in the first panel. As a counterfactual, the dashed lines 
show what the value would be if the firm continues to pursue policies of 𝐾𝐾 and 𝐵𝐵 that are optimal 
when 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑆𝑆. In panel B, we add a dotted line which represents the maximum value of equity 
attained when 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑆𝑆. 
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Figure 4.3: Sensitivity to risk premia divergence (costly equity issuance)  
Refer to the description of Figure 4.2. Here we repeat the analysis shown in Figure 4.2, except that 
equity issuance is now costly.  
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Figure 3.4: Corporate policy across different levels of initial net worth  
We plot optimal policy for 𝐾𝐾 (panel A) and 𝐵𝐵 (panel B) against different initial levels of net worth 
𝐴𝐴. We compare the scenario where markets are integrated (𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑆𝑆) to a scenario where they are 
not (𝛾𝛾𝑏𝑏 > 𝛾𝛾𝑆𝑆). Panel C shows the cumulative fraction of each finance source relative to total capital 
expenditure. 𝐴𝐴/𝐾𝐾 is the contribution of net worth, while (𝐴𝐴 + 𝐵𝐵)/𝐾𝐾 shows the incremental 
contribution of debt finance. Although not explicitly plotted, 1 − (𝐴𝐴 + 𝐵𝐵)/𝐾𝐾 is the contribution of 
equity issuance. 
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Table 4.1: Dynamic model parameter choices 
Most of our parameters are sourced from a range of studies with similar dynamic frameworks, which 
include: Gomes and Schmid (2010), Garlappi and Yan (2011), Kuehn and Schmid (2014). The 
remainder of parameters are calibrated to match target moments. We discuss our parameter choices 
in more detail in section 4.4.3.  

 

 

Parameter Symbol Value 

Risk free rate constant 𝑇𝑇0 0.0012 

Risk free rate exposure to aggregate state 𝑇𝑇1 -0.3850 

Equity holder unconditional risk aversion 𝛾𝛾𝑒𝑒 50.0000 

Bond holder unconditional risk aversion 𝛾𝛾𝑏𝑏 150.0000 

Variability of bond holder risk aversion 𝜎𝜎𝑤𝑤 0.9000 

Long-run aggregate productivity mean 𝜇𝜇𝑥𝑥 -3.2000 

Conditional aggregate productivity volatility 𝜎𝜎𝑥𝑥  0.0023 

Aggregate productivity persistence 𝜌𝜌𝑥𝑥 0.9830 

Long-run firm-specific productivity mean 𝜇𝜇𝑧𝑧 0.0000 

Conditional firm-specific productivity volatility 𝜎𝜎𝑧𝑧 0.1500 

Firm-specific productivity persistence 𝜌𝜌𝑧𝑧 0.9200 

Production function curvature 𝛼𝛼 0.6500 

Capital depreciation rate 𝛿𝛿 0.0100 

Fixed costs of production 𝑓𝑓 0.0340 

Corporate tax rate 𝜏𝜏 0.1400 

Fixed cost of equity issuance 𝜆𝜆0 0.0700 

Proportional cost of equity issuance 𝜆𝜆1 0.0500 

Fixed bankruptcy deadweight cost 𝜉𝜉0 0.1000 

Proportion of capital recovered upon default 𝜉𝜉1 0.7000 
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Table 4.2: Simulated moments versus empirical moments  
In this table, we present the benchmark moments for our calibration. We compare the moments 
generated from our model with those in the data. The risk-free rate and equity premium data 
moments are sourced from Barro (2006). Investment ratio moments are from Gomes (2001). Book 
leverage, market leverage and market-to-book are from Lemmon, Roberts and Zender (2008). The 
profitability ratio is from DeAngelo, DeAngelo and Whited (2011). Equity issuance frequency is 
from Hennessy and Whited (2007) and the one-year default rate is from Moody’s Investors Service 
(Ou, Chiu, and Metz, 2011). All moments are annualized.  
 

 

 

Target Moment Data Model 

Risk-free rate mean 0.014 0.014 

Risk-free rate volatility 0.021 0.015 

Equity premium mean 0.076 0.084 

Equity premium volatility 0.175 0.220 

Investment ratio mean 0.145 0.143 

Investment ratio volatility 0.139 0.141 

Book leverage mean 0.270 0.301 

Market leverage mean 0.280 0.279 

Market-to-book mean 1.590 1.211 

Profitability ratio 0.192 0.203 

Equity Issuance Frequency 0.175 0.165 

Default Rate 0.011 0.009 
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Table 4.3: Counterfactual analysis 
We present the results of our counterfactual analysis across four different model specifications. 
Column I corresponds with our baseline model, while column IV corresponds with an integrated 
markets scenario where 𝛾𝛾𝑏𝑏 = 𝛾𝛾𝑆𝑆 and 𝜎𝜎𝑤𝑤 = 0. Columns II and III show the results as we change 𝛾𝛾𝑏𝑏 
and 𝜎𝜎𝑤𝑤 one at a time. For this analysis, we also measure the frequency of firm-years in which firms 
expand productive capacity (i.e. 𝐼𝐼𝑗𝑗,𝑡𝑡/𝐾𝐾𝑗𝑗,𝑡𝑡 > 𝛿𝛿) and compute the average investment ratio for these 
firms (which we denote as the mean productive capacity increase ratio). We also add measure for 
average book and market leverage conditional on the aggregate state. Economic expansions are when 
𝑥𝑥 > 𝜇𝜇𝑥𝑥 and contractions when 𝑥𝑥 < 𝜇𝜇𝑥𝑥. We also report the value-weighted average of observed credit 
spreads. The z-value column is simply the overall difference in the moment between IV and I, 
divided by the standard deviation of the difference across simulations. The ‘freq.’ column counts 
the fraction of simulations in which the difference between the moments of IV and I are the same 
sign as the overall difference. 
 

 

𝛾𝛾𝑏𝑏 150 150 50 50   
 𝜎𝜎𝑤𝑤 0.9 0.0 0.9 0.0 IV - I 

 I II III IV z-value freq. 

Equity premium mean 0.084 0.085 0.088 0.089 1.063 0.972 

Equity premium volatility 0.220 0.222 0.231 0.233 0.651 0.992 

Investment ratio mean 0.143 0.144 0.146 0.146 1.542 0.984 

Investment ratio volatility 0.141 0.143 0.154 0.155 1.542 0.974 

Productive capacity increase frequency 0.057 0.057 0.064 0.064 1.484 0.968 

Mean productive capacity increase ratio 0.507 0.511 0.509 0.513 0.339 0.688 

Book leverage mean 0.301 0.310 0.331 0.334 4.318 1.000 

Book leverage (𝑥𝑥 < 𝜇𝜇𝑥𝑥) 0.396 0.404 0.425 0.428 3.983 0.998 

Book leverage (𝑥𝑥 > 𝜇𝜇𝑥𝑥) 0.203 0.209 0.225 0.227 2.689 0.998 

Market leverage mean 0.279 0.286 0.304 0.307 3.927 1.000 

Market leverage (𝑥𝑥 < 𝜇𝜇𝑥𝑥) 0.421 0.428 0.449 0.451 3.056 0.998 

Market leverage (𝑥𝑥 > 𝜇𝜇𝑥𝑥) 0.147 0.151 0.163 0.164 2.789 0.998 

Equity Issuance Frequency 0.165 0.162 0.159 0.158 -2.118 0.992 

Default Rate 0.009 0.009 0.010 0.010 1.126 0.948 

Credit Spread (bp) 6.985 6.390 9.365 9.847 1.629 0.992 
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Table 4.4: Sensitivity analysis 
We conduct sensitivity tests with respect to 𝛾𝛾𝑏𝑏 and 𝜎𝜎𝑤𝑤. We first fix 𝜎𝜎𝑤𝑤 to 0 and show the results 
across different values of 𝛾𝛾𝑏𝑏. We then fix 𝛾𝛾𝑏𝑏 and show the results across different values of 𝜎𝜎𝑤𝑤. 
 

 

 Sensitivity to 𝛾𝛾𝑏𝑏 Sensitivity to 𝜎𝜎𝑤𝑤 

 𝛾𝛾𝑏𝑏 100 150 200 150 150 150 

 𝜎𝜎𝑤𝑤 0.0 0.0 0.0 0.45 0.90 1.35 

Equity premium mean 0.086 0.085 0.084 0.085 0.084 0.084 

Equity premium volatility 0.225 0.222 0.220 0.221 0.220 0.220 

Investment ratio mean 0.145 0.144 0.143 0.143 0.143 0.144 

Investment ratio volatility 0.147 0.143 0.142 0.143 0.141 0.142 

Book leverage mean 0.319 0.310 0.300 0.306 0.301 0.301 

Book leverage (𝑥𝑥 < 𝜇𝜇𝑥𝑥) 0.412 0.404 0.393 0.401 0.396 0.396 

Book leverage (𝑥𝑥 > 𝜇𝜇𝑥𝑥) 0.216 0.209 0.205 0.207 0.203 0.202 

Market leverage mean 0.294 0.286 0.278 0.283 0.279 0.279 

Market leverage (𝑥𝑥 < 𝜇𝜇𝑥𝑥) 0.436 0.428 0.419 0.426 0.421 0.421 

Market leverage (𝑥𝑥 > 𝜇𝜇𝑥𝑥) 0.156 0.151 0.148 0.149 0.147 0.147 

Equity Issuance Frequency 0.160 0.162 0.162 0.163 0.165 0.165 

Default Rate 0.010 0.009 0.009 0.009 0.009 0.009 

Credit Spread (bp) 6.524 6.390 6.555 6.400 6.985 7.472 
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Chapter 5: Concluding remarks 

5.1 Summary of thesis 

This thesis is centred around the theme of corporate bond market clientele. In my 

first essay in Chapter 3, I recognize the need to investigate the investment 

behaviour of corporate bond mutual funds, which have recently emerged as a 

cornerstone clientele for corporate bonds. Motivated by theoretical and anecdotal 

evidence, I empirically examine the extent to which mandates play a role in the 

funds’ investment decisions. In my second essay in Chapter 4, I explore the 

corporate policy implications of differences between corporate bond and equity 

market clientele. Motivated by empirical evidence of segmentation between 

corporate bond and equity markets, I investigate whether heterogeneity in the 

pricing of risk can address the low-leverage puzzle.  

The findings in Chapter 3 provide strong empirical support to the claim that 

mandates are a significant driver of investment decisions. In the literature, the 

importance of mandates is often discussed from theoretical (He and Xiong 2013) 

and anecdotal perspectives (Spiegel and Starks 2016). He and Xiong (2013) show 

that mandates emerge as part of an optimal compensation contract that incentivizes 

fund managers to undertake investments that do not expose clients to unwanted 

risks. Though this appears to benefit a funds’ clients, He and Xiong (2013) argue 
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that mandates lead to market segmentation and capital immobility. That is, 

mandates restrict fund managers to specific market segments and may discourage 

them from allocating capital efficiently. I undertake an empirical analysis and show 

that, to a significant extent, mandates do influence funds’ investment decisions. 

From the perspective of the funds’ clients, my findings are reassuring, as they 

suggest that clients may rely on funds’ prospectuses to make an appropriate 

selection of mutual funds for their portfolio. In terms of capital allocation 

implications, future work may be advisable to determine the extent to which 

mandate-driven investment decisions distort asset prices. Alternatively, one could 

investigate whether fund managers are able to exploit profitable investment 

opportunities outside their mandate.  

My findings are also important in the context of the literature that examines 

the interaction between corporate finance and firms’ suppliers of capital. More 

specifically, there are studies that investigate how mutual funds, as suppliers of 

debt capital, influence a firm’s corporate policies (Massa, Yasuda, and Zhang 2013; 

Zhu 2018). These studies assume that a firm’s mutual fund supplier base consists 

of the funds that are current owners of the firm’s outstanding corporate debt. Zhu 

(2018) shows that these current owners are more likely to participate in the firm’s 

new bond offerings. My findings show that, beyond being a current owner, 

mandates are a primary driver behind a fund’s decision to supply new debt capital.  
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 In Chapter 4, I construct a dynamic corporate finance framework that 

accounts for differences in how corporate bond and equity clientele price risk. 

Typically, studies only differentiate the two clientele groups in terms of how their 

objectives differ. Namely, equity investors, as controllers of the firm, have an 

incentive to maximize equity value at the expense of firm value, which leads to 

conflict with corporate bond holders (Myers 1977). Though this differentiation is 

well-established in the corporate finance literature, a less explored avenue is how 

the two groups of investors price risk differently. There are studies that show that 

premia for equivalent risk differ across the two markets (Huang and Huang 2012; 

Choi and Kim 2018). In the calibration of my model, the resulting aggregate risk 

premium in the corporate bond market is higher,106 as suggested by the literature. 

This feature is important to decrease firms’ optimal level of leverage and thereby 

address the low-leverage puzzle identified in studies such as Graham (2000).   

5.2 Limitations and directions for future research 

In the final few paragraphs of the thesis, I discuss the limitations of the studies 

presented in Chapters 3 and 4 and make suggestions as to how future work can 

address these limitations. 

                                                           
106 Other frameworks typically impose the risk pricing mechanism of equity investors, calibrated to 
match equity risk premia, as the mechanism that is used by corporate bond investors.  
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The Lipper objective codes that I use to identify mandates are convenient for 

the construction of my research design in Chapter 3. Each code offers a succinct 

definition that effectively summarizes funds’ key mandates features. The definitions 

thus entail simplified mandate criteria, such that it is easy to infer predictions with 

respect to the maturity or credit quality of investments. However, the simplification 

process abstracts mandate heterogeneity across funds with the same code. 

Therefore, the scope of my study is limited to a comparison of fund groups with 

different Lipper objective codes. I am thus unable to evaluate how funds invest 

with respect to their individual mandate, which is naturally a very pertinent 

question. To answer this question, future research could identify mandates in more 

detail. This could open more fruitful avenues of subsequent research. For example, 

one could examine the potential reasons behind mandate deviations, both through 

time and in the cross-section. Also, one may attempt to establish a clearer link 

between fund performance and degree to which the fund abides by its mandate. 

Nonetheless, the study in Chapter 3 could be further extended, even if the 

precision of mandate identification remains unchanged. One direction would be to 

divide the sample between funds that are retail-oriented versus institution-

oriented.107 In each sample, it would be interesting to observe whether there is any 

                                                           
107 This differentiation would be based on the proportion of a fund’s assets that are held in 
institutional share classes versus retail share classes.  
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difference in the extent to which mandates drive investment decisions. One might 

think that institutional investors are more adept at monitoring funds’ investment 

activities. Thus, one would expect institutional-oriented funds to be relatively more 

bound by their mandates. Another direction to expand the analysis in Chapter 3 

would involve a setting that differentiates quarters with inflows from quarter with 

outflows. Jiang, Li and Wang (2017) adopt this approach to highlight how 

corporate bond mutual funds accumulate liquid securities during periods of inflow 

and subsequently sell these securities to meet redemptions during periods of 

outflow. Future research could examine whether funds exhibit an analogous pattern 

with respect to the securities that comply the most (least) with their mandates.  

To construct measures of investment activity in Chapter 3, I use quarterly 

portfolio holdings. A criticism of reliance upon portfolio holdings snapshots is that 

they are subject to window dressing (Brown and Goetzmann 1997). That is, 

between portfolio reporting dates, managers could enter and exit investment 

positions that are not aligned with the fund’s mandate. Brown and Goetzmann 

(1997) argue that the exposure of a fund’s returns across various market segments 

can more truthfully reveal a fund’s investment strategy. For equity mutual funds, 

Chan, Chen and Lakonishok (2002) show that portfolio holdings and return 

exposures offer similar insights about investment strategies. It is not clear whether 

these results also apply to corporate bond mutual funds, a question which I leave 



201 
 

for future research. In particular, it would be interesting to re-evaluate mandate 

adherence with a return-based approach. 

The dynamic model in Chapter 4 performs its designated task to quantify the 

corporate policy implications of differential risk pricing by equity and corporate 

bond investors. Nevertheless, there are extensions to improve the model’s realism, 

as well as its ability to deliver additional insights. Given that extensions increase a 

model’s complexity, it is important to focus on extensions that add the most value. 

One such extension is multi-period debt. The current model features single-period 

debt, such that bonds have a relatively short one-month maturity. This formulation 

is unable to (i) produce realistic credit spreads and (ii) generate debt overhang 

problems. With multi-period debt, the aggregate risk premium for corporate bonds 

can be calibrated directly to match empirical credit spreads, much like the equity 

risk premium is currently calibrated. Additionally, a model with multi-period debt 

can deliver insights about the interaction of debt overhang and market 

segmentation and thus make a substantial contribution to the debt overhang 

literature (e.g, Moyen 2007; Chen and Manso 2017). 

In addition to multi-period debt, the model could include debt adjustment 

costs, as suggested by Leary and Roberts (2005). In the current framework, with 
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one-period debt, firms always actively adjust their capital structure.108 This is 

unrealistic, as in the data firms adjust capital structure infrequently. Debt 

adjustment costs could allow the calibrated model to match the frequency of active 

capital structure changes. Bhamra, Kuehn and Strebulaev (2010) point out that, in 

order to generate believable capital structure dynamics that reflect empirical 

patterns, a model must also generate an appropriate frequency of security issuance 

and/or repurchases.  

The framework in Chapter 4 features a single risk factor that is priced by both 

equity and debt investors. In this framework, I introduce a (time-varying) difference 

between how equity and debt investors price this risk. However, the literature 

suggests that there could be a risk factor specific to the corporate bond market that 

drives segmentation (Collin-Dufresne, Goldstein, and Martin 2001). An additional 

risk factor may be worthwhile to consider in future research. A downside is that it 

increases the dimensionality of the model, which is computationally burdensome. 

However, if this feature can offer additional insights, it would be worth pursuing. 

 

 

  

                                                           
108 The notion of active changes in capital structure implies that firms issue or retire (repurchase) 
debt (equity). Passive changes in capital structure are the result of changes in the market value of 
the firm’s debt or equity. 
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Appendix 

Table A.1 Additional summary statistics. In Panel A of this table, I show primary market 
participation summary statistics for the corporate bond mutual funds in my sample. Statistics are 
shown for all funds, as well as separately for each of these Lipper Objective Codes: SID, SII, IID, 
A, BBB and HY (IG consists of SID, SII, IID, A, BBB funds). For every quarter, I consider new 
corporate bond issues that a fund may invest in (i.e. new issues in which at least one other sample 
fund invested in), overall or by credit quality/maturity segment.  I also show separately the cases 
(i) where the issuer is any firm and (ii) where the issuer is a portfolio firm. I then compute the 
participation rate as the percentage of these available issues that the fund invests in.  
In Panel B, I cover all the new corporate bond issues in which at least one of my sample mutual 
funds participated. For the whole sample, as well as for each credit rating and maturity segment, I 
compute the total amount outstanding issued during the sample period. I then show the composition 
of the issuance across maturity groups, credit ratings and different issuer industries. For each new 
issue, I compute the amount allocated to the funds in my sample and then how this is split across 
the different Lipper objective codes. I then average these figures across all issues.  
 

Panel A. Average quarterly participation rates for new corporate bond issues 

 All HY IG A BBB IID SII SID 

         
Any type of corporate bond         

Any issuer 5.3% 6.7% 3.8% 3.4% 4.7% 4.0% 2.6% 3.1% 
Portfolio firms only 20.8% 32.6% 7.9% 7.7% 10.2% 7.8% 5.7% 6.4% 

         
High-yield corporate bonds         

Any issuer 11.0% 19.2% 2.1% 1.3% 3.4% 3.0% 0.4% 0.6% 
Portfolio firms only 26.2% 35.1% 11.5% 13.1% 14.7% 12.8% 5.4% 6.6% 

         
Investment-grade corporate bonds         

Any issuer 2.4% 0.4% 4.6% 4.6% 5.3% 4.7% 3.8% 4.3% 
Portfolio firms only 9.1% 11.6% 7.5% 7.5% 9.2% 7.3% 5.7% 6.4% 

         
Investment-grade, <5 yr. maturity         

Any issuer 2.5% 0.2% 5.1% 2.9% 2.5% 2.9% 7.8% 10.2% 
Portfolio firms only 7.0% 7.8% 6.6% 4.6% 4.2% 4.2% 9.7% 11.6% 

         
Investment-grade, 5-10 yr. maturity         

Any issuer 2.6% 0.7% 4.7% 5.7% 6.8% 6.5% 2.0% 0.8% 
Portfolio firms only 11.1% 16.7% 8.4% 10.1% 12.7% 10.9% 3.7% 1.7% 

         
Investment-grade, 10+ yr. maturity         

Any issuer 2.0% 0.2% 4.0% 5.2% 7.6% 4.5% 0.3% 0.1% 
Portfolio firms only 5.2% 2.0% 6.2% 8.6% 11.7% 7.3% 0.4% 0.1% 
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Panel B. New corporate bond issues during sample period 

Credit quality - HY IG IG IG IG 

Maturity - - - ≤5 yrs 5-10 yrs 10+ yrs 

       
Number of bonds 9564 3232 6243 2406 2420 1417 
Mean amt. ($m.) 727.3 573.8 813.8 801.0 793.3 870.6 

       
Mean maturity 10.0 7.8 11.2 4.0 9.3 26.8 

Median maturity 8.0 7.8 10.0 5.0 10.0 30.0 
Std. dev. maturity 8.4 3.1 9.9 1.2 1.4 9.5 

       
Percent of total issued amount in:       

≤5 yrs maturity 31.5% 13.8% 37.9% 100.0% - - 
5-10 yrs maturity 49.1% 79.9% 37.8% - 100.0% - 
10+ yrs maturity 19.4% 6.2% 24.3% - - 100.0% 

       
Percent of total issued amount in:       

Investment-grade 73.0% - 100.0% 100.0% 100.0% 100.0% 
AAA 1.8% - 2.5% 2.5% 1.9% 3.3% 

AA 8.2% - 11.3% 16.1% 9.7% 6.3% 
A 29.5% - 40.4% 47.7% 34.9% 37.4% 

BBB 32.4% - 45.9% 33.7% 53.5% 53.0% 
High-yield 26.7% 100.0% - - - - 

BB 13.0% 44.6% - - - - 
B 11.8% 44.2% - - - - 

CCC 3.0% 11.1% - - - - 
CC 0.0% 0.0% - - - - 

Unrated 0.3% - - - - - 
       

Percent of total amount issued by:       
Industrials 61.9% 77.4% 56.2% 43.4% 60.1% 69.9% 
Financials 31.3% 15.1% 37.2% 52.9% 32.7% 19.6% 

Utilities 6.9% 7.5% 6.6% 3.6% 7.3% 10.4% 
       

Mean percent allocated to funds 8.9% 17.9% 4.1% 5.3% 4.1% 2.2% 
- Of which (%) goes to:       

Current holders of issuer’s other 
bonds 

38.0% 34.0% 40.2% 46.6% 38.5% 32.1% 

HY funds 34.9% 93.6% 3.8% 3.0% 5.5% 2.3% 
IG funds 65.1% 6.4% 96.2% 97.0% 94.5% 97.7% 
A funds 4.0% 0.3% 5.9% 2.6% 6.8% 10.3% 

BBB funds 21.6% 2.4% 31.8% 9.4% 36.4% 62.0% 
IID funds 17.0% 2.1% 24.9% 9.3% 40.9% 23.9% 
SII funds 7.3% 0.5% 10.9% 21.7% 6.1% 0.8% 

SID funds 15.2% 1.1% 22.6% 53.9% 4.3% 0.7% 
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