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EXECUTIVE SUMMARY 
 

This paper seeks to establish common patterns between liquidity in publicly traded equities and 

corporate debt (bonds). The underlying logic follows a straightforward path: by focusing on purely 

issuer level factors it is argued that if the operational and informational content regarding cash 

flows and asset valuation is ultimately embodied at the level of the issuer, and if both securities 

essentially represent claims to these same assets, it follows that trading patterns and therefore 

liquidity should reflect similar dynamics to some extent, while acknowledging the fundamental 

structural differences in trading the two. This hypothesis is put to test with various panel regression 

methodologies that incorporate multiple issuer variables in the hopes of explaining the relationship 

in a more nuanced manner. 

The studied sample is comprised of some of the largest global issuers trading in the North 

American market– as measured by market capitalization, and the variables modelled include some 

of the most commonly applied financial metrics, embodying angles of both, risk and return. For 

liquidity, this paper uses the popular Amihud ILLIQ as a proxy. The econometric approach has its 

point of departure in simply treating liquidity in each of the asset class as the dependent and 

independent variables in turn, while introducing additional issuer metrics as control variables in 

three more stages. These stages are based upon variable nature, where those relating to firm 

fundamentals such as size and leverage are introduced first, then complemented by variables more 

influenced by market speculative factors, such as Beta and a valuation ratio Price-to-Book. Finally a 

set of lagged variables are included. After it has been confirmed that the panel sample at hand 

demonstrates a fixed effect at the cross-sectional level, the relationship is studied through a series of 

panel regression estimations with one way cross-sectional fixed effects. The robustness of the 

established results is finally evaluated via timewise subsamples.  

 It was found that indeed a robust issuer level linkage seems to exist, however it is 

more described by the cross-sectional fixed effects rather than liquidity in the other market or any 

of the introduced firm factors. In other words, the commonality seems to be better described as 

flowing from the top (issuer) rather than spilling over from one market to the other. Results 

regarding the firm factors do not give clear enough indication on linkages for clear conclusions to 

be drawn in a robust manner, apart from firm size which economically seems obvious as 

information content is seen to increase with size. Nevertheless, as the fundamental goal of this 

paper was simply to find evidence that relative liquidity in each of the markets is driven by the 

common denominator, the issuer, this result in its simplicity is considered meaningful with multiple 

insights for further studying the relationship with more sophisticated approaches. 
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I FOUNDATION 
To provide initial background to the topic, the fundamental motivation for studying it as well as 

outline the existing knowledge currently available from various angles. 

1. INTRODUCTION 
The firm has two major types of capital that are traded publicly, debt, in the form of corporate 

bonds, and equity. It is rather commonly known that equities are traded in an active market of vast 

liquidity, whilst in comparison corporate bonds are rarely traded and often face severe illiquidity. 

Historically, the median US stock has traded once every few minutes, whereas the median corporate 

bond in the US market traded once every two months (Chacko, 2005, p. 3). This fundamental 

difference leaves little room for new points of discussion, as it can be roughly justified by 

differences in market microstructure and the nature of the securities. However, stepping down from 

the aggregate market level to the issuer level, new angles can be sought. With both securities 

essentially holding claims to the same firm assets, the same issuer factors and fundamentals should 

shape the risk and return profile of these securities and sequentially their relative standing within 

the market of investor choice. This paper takes its departure from this view, and seeks spillovers
1
 or 

linkages of liquidity stemming from these mutual issuer (firm) factors shared by the two types of 

securities. If such issuer factors exist, it should be possible to establish some common patterns of 

liquidity between the two markets. 

1.1 BACKGROUND 
Especially after market wide liquidity shocks were experienced during the turmoil of the financial 

crisis, liquidity has proved its importance to the functioning of the global financial system and 

therefore has had its fair share of attention in public debate, from the SEC to academia, investors 

and financial institutions alike. The role and importance of liquidity is generally acknowledged, 

measurement and pricing of liquidity has been an active field of research in the past years, but 

patterns or more precisely drivers of liquidity are somewhat less established, and even if studied, 

often restricted to concepts at the broadest levels, such as market wide commonality. Studying these 

issuer rooted influences to liquidity should hence serve its purpose to both, practitioners and 

academia. 

                                                        
1 Spillover is simply defined as a common pattern of a sort in the remainder of the paper, and not a causal 
relationship of any kind. 
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1.2 MOTIVATION AND ACADEMIC RELEVANCE 
The topic’s academic relevance requires little introduction or reasoning, with liquidity and its 

following transaction costs being one of the most relevant sources of market frictions in the capital 

markets. Thus it’s clear the issue attracts much attention in academia. The specific approach to the 

liquidity concept is mainly shaped by author’s desire to find pragmatic reasoning for common 

drivers of liquidity, and therefore taking departure from the viewpoint of the firm. The motivation 

to study the common drivers is inspired by the events unfolding during and even causing the 

financial crisis, when liquidity shocks were experienced in multiple seemingly unrelated markets 

(Jacoby, et al., 2009, p. 1), giving rise and inspiration to questions on commonality. When 

combined to the trading viewpoint where liquidity is at its most relevant, it becomes rather obvious 

to focus on the two main traded securities as issued by the firm; equities and corporate bonds. 

1.2.1 RECENT LITERATURE 
Discussion and therefore also research in the field has bloomed due to the introduction of regulatory 

requirements of trade repoting, as well as in the aftermath of the financial crisis when transparency 

has taken central stage in financial discussion. An overall overview at liquidity definitions, 

implications and measures is provided by Gabrielsen et al. (2011), with the aim of addressing the 

elusiveness of the concept by painting the big picture. Many recent studies have drawn their 

inspiration from the financial crisis, such as Friewald et al. (2012) and Dick-Nielsen et al. (2012) 

who focus on market wide factors on liquidity impact of the financial crisis. 

 Another commonly employed research approach to liquidity is to review it from the 

asset pricing angle, and to study the risk premia relating to illiquidity of the asset. This has been an 

active field of research throughout the past decades, with extensive work from Pedersen & Acharya 

(2005). In recent work, Bao et al. (2009) aim at capturing the price impact of liquidity premia by 

distinguishing between credit risk and liquidity risk in the bond yield spread. Their work shows that 

liquidity risk is in fact priced in the spread, implying direct consequences for investors. Also Lin et 

al. (2011) find that liquidity risk is priced in corporate bonds, by studying the extent to which 

measured liquidity explains cross-sectional variation in the expected returns for corporate bonds. 

 As a concept that is generally difficult to quantify, many studies have also been 

dedicated to evaluation of the established liquidity measures, and their functioning and usefulness at 

their given task, predicting liquidity. These include e.g. Goyenko et al (2009), (Goyenko, et al., 

2009) which was used as inspiration when evaluating the measures to be used in this paper as well 

as the work of Fong et al. (2011). Their evaluation methods are strongly quantitative, allowing this 

paper to focus on more qualitative attributes when choosing a liquidity measure. 
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Due to limitations in trade data availability regarding corporate bonds, research in the 

field from a trade perspective is a relatively new phenomenon with a heavy focus on the US sector, 

mainly thanks to the regulatory introduction of the TRACE database. Studies of liquidity spillover 

between the treasury bond market and the equity market have been conducted (Chordia, et al., 

2005), as well as spillover studies of other market factors, such as momentum (Gebhardt, et al., 

2005), but the liquidity spillovers between corporate bonds and stocks have been left with relatively 

little attention to the author’s best knowledge. Jacoby et al (2009) study spillovers of liquidity 

shocks between CDS markets, corporate bonds and equities in a principal component analysis, and 

find evidence that common components between corporate bonds and equities exist, but no clear 

spillover of liquidity shocks. Fernando (2003) differentiates between systematic and idiosyncratic 

liquidity risk, and develops a model of liquidity transmission between different asset classes when 

faced with either types of liquidity shocks, without distinguishing the assets in question further.  

1.3 PROBLEM STATEMENT 
Departing from the above mentioned background and motivation, the main question this paper 

seeks to answer is defined as:  

Do liquidity linkages exist at issuer level between corporate bond and equity markets? 

This is viewed as the umbrella question that is reflected upon from the variety of subquestions 

defined in the below table, each of which having a specific angle to the question at hand to ensure 

thorough viewpoints. The aim is to establish an idea of patterns of liquidity simultaneously in the 

two markets, as well as in each of the markets separately. 

 

 
Table 1.1. Summary of research questions 

 

1.4 APPROACH AND STRUCTURE OF THE PAPER 
The final conclusions drawn in this paper are based on the econometric model that is built based on 

existing knowledge on liquidity and capital market theory, and then applied to available data. The 

paper is structured as follows: first the general theoretic background on the topic is outlined in the 

following sections where the theory and existing knowledge on the issue is described from multiple 

angles. These include market integration theory; the commonalities and differences in the two 

DO LIQUIDITY LINKAGES EXIST AT ISSUER LEVEL BETWEEN CORPORATE BOND AND EQUITY MARKETS ?

I Can liquidity patterns in one market explain liquidity patterns in the other market?

II Can firm factors explain patterns of liquidity?

III Do the same firm factors explain patterns of liquidity in both of the markets?

IV Is liquidity shaped by firm fundamentals or speculative factors?

V Is liquidity shaped by risk or return variables?

SUBQUESTIONS

RESEARCH QUESTION
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markets, what characterizes the markets themselves and the securities traded in the markets with the 

aim of acknowledging the sources of difference in liquidity, and the common ground for concepts 

that facilitate liquidity in both of the markets. Then a theoretic basis for liquidity as a concept, its 

measurement and implications, is outlined. Based on this foundation, the paper then takes an 

empirical approach to the topic. This section begins by providing the needed background on the 

specifications of the model in the methodology chapter and then moves on to the actual analysis 

using the theoretically reasoned liquidity measure as the starting point. When the data is treated 

such that the actual liquidity measures are at place with the corresponding firm variables and the 

general landscape of the phenomena has been thoroughly grasped with descriptive statistics and 

tests, the paper moves on to the econometric model to study the possible linkages found from 

models employed at the sample. Finally the analysis is followed by a discussion and conclusion on 

the findings, complemented by reflections and suggestions for further research. 

2. BACKGROUND OF THE TWO MARKETS 
 

Acknowledging commonalities and differences of the two markets mainly serves as a background 

review to reason the analytical choices to model the relationship. The analysis here builds upon 

asset pricing theory in the sense that market activity and price changes take place to reflect new 

information regarding factors impacting the assets’ fundamental value (Fleming & Remolona, 1997, 

p. 3), combined to the view that a functioning securities market is generally agreed to be a 

consequence of market infrastructure, transparency, corporate governance and existence of a broad 

investor base (Luengnaruemitchai & Ong, 2005, p. 6). A distinction between a primary and 

secondary market is also noted, as liquidity as a concept gains importance with increased activity 

taking place in the secondary market. 

Since trading in the two markets is not mutually exclusive, an investor can re-allocate 

funds within the markets but also between the markets, and factors motivating intra-market shifts 

should be complemented with analysis of drivers behind inter-market moves (Chordia, et al., 2005, 

p. 86) when analysing the relationship. This results in that stocks and bonds can economically be 

viewed as both, substitutes and complements (Chordia, et al., 2005, p. 87), (Fernando, 2003) 

providing us with the first logic behind market integration. 

2.1 MARKET CHARACTERISTICS IN EACH OF THE TWO MARKETS 
The motivation to participate in capital markets stems from the idea of earning a compensation for 

risk undertaken when money is invested elsewhere than a risk free asset, and the relationship 

between this risk and return is what drives decision making in the markets. Since market liquidity is 
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often said to depend on the market’s structure and the nature of the asset being traded (Fender & 

Lewrick, 2015, p. 98) the focus here in this market description is on these two. 

2.1.1. EQUITY MARKET FOR LISTED STOCKS 
The equities market in general is characterized by its organized market place structure, the stock 

exchange, and the direct implications this has for the market. Most relevantly this implies that the 

buyers and sellers of the stock are matched in the market place directly, indicating extremely 

efficient pricing mechanisms, hence lower transaction costs and barriers to trade and therefore 

finally greater trading activity (Wojcik, 2011, p. 3) or at least the opportunity and infrastructure for 

one. This all also implies a high level of transparency, allowing for an even further improved 

market effciency. Due to the well-developed market infrastructure and the nature of equities as 

securities, the equity market is vast in terms of scale and market activity. With equities as securities 

without maturities, their secondary market is unlimited in scale and accumulates far beyond the 

primary market in volume as equities are traded back and forth during their indefinite life span. In 

order for an investor to realize the total value of their investment, they must engage in trading 

activity - no value is realized until. 
2
 

Participating in the equities market is fundamentally and simply ownership in the firm 

issuing the equity, following that the factors driving the market are mostly those at the level of the 

firm. The value of the equity fluctuates based on the fundamental value of the assets of the firm, or 

the speculative market perception of this value. Risk of an equity investment is shaped by this 

fluctuation. There is no upper limit to where the value can rise, indicating a fundamental difference 

between investing in the same firm’s debt or equity. Since equity holders benefit more from a 

speculative rise in stock prices (firm value) than do bond holders (Campbell & Taksler, 2002, p. 

2321) volatility and trading activity in equities is higher and more speculative in nature. Due to this, 

it could be reasoned that among the variables included in the analysis here, those locating at the 

speculative end of the variable spectrum (See Figure 2.1.) could be expected to have more 

significance for equity liquidity than bond liquidity.  

 As the foremost trading market for firm issued securities that essentially represent 

claims to firm assets (even if residual in comparison to bonds), the information content regarding 

the firm and its equity is at a high level. The more information available, the more active trading, 

higher transparency and efficient pricing. And the larger the firm, the higher the information 

content, suggesting that trading activity increases with firm size. In general it is safe to say that the 

equities are the primary security in public discussion of the firm, and are paid more attention to in 

                                                        
2 If ignoring the essence of dividends, which are not incorporated into the analysis here. 
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public debate than corporate bonds (Gebhardt, et al., 2005, p. 652). Hence it is clear that the traded 

equity and the firm are inseparable as concepts. This almost synonymity results in that the 

underlying procedures shaping equities are often seen as firm level mechanisms impacting the firm 

in its entirety and hence other firm issued securities as well, such as corporate bonds. 

 Like ownership in firms with publicly traded equity and larger market capitalizations, 

the equity market is characterized by a vast number of investors with widely dispersed strategies, 

views and horizons. The amount of individual investors participating in the market is enormous 

(Gebhardt, et al., 2005, p. 651), meaning that there is a large number of small investors with small 

ownership stakes. This heterogeneity enduces the market’s efficient functioning under a variety of 

circumstances. Furthermore, the market represents a great variety in terms of size and type of firms, 

return correlation with external events, which allow for great variance in the expected cash flows 

and returns that can be earned from holding these assets. This diversity also allows the investors for 

a great diversification within the equity market (Campbell & Taksler, 2002). 

In general, asset prices are believed to be sensitive towards economic news (Chen, et 

al., 1986, p. 383). Equity returns are naturally strongly correlated with the economic cycles, as 

equity returns derive their value from firm value which is naturally a component of economic 

development in general. This also means that the equity market has strong commonality (Karolyi, et 

al., 2012, p. 83), in the sense that the market is often observed to fluctuate as a whole. This 

commonality can be addressed through generally established methods, such as the Beta 

methodology form the CAPM, and is included in the model as a variable. 

 Based on this description the overall level of liquidity and its linkages to firm factors 

in equities is well reasoned, and the possible touchpoints to corporate bonds can be summarized 

through the inseparability and linearity of the firm and its equity both structurally and in terms of 

investor’s earnings, but also via the means of information channels to the investor. 

2.1.2. CORPORATE BOND MARKET 
The major difference from the equity market is clearly the OTC-nature of the bond market. As these 

securities are traded via dealers without an organized market place, the price determination process 

is left upon to the counterparts of the trade, implying opportunities for price dispersion unlike in the 

organized market place (Friewald, et al., 2012, p. 35). The structure of an OTC market easily sets 

limits to trading (Luengnaruemitchai & Ong, 2005, p. 6), and also often encounters unequal 

treatment of investors based on their market and bargaining power (Bessembinder & Maxwell, 

2008). Furthermore, the costs of matching buyers and sellers is clearly higher for an OTC-market, 

especially for products with lower trading activity. For corporate bonds, the OTC market is 
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dominated by a core of large dealers (Stafford Johnson, 2013, p. 212) with great power in the price 

setting process. These all result in increased transaction costs and lower transparency (Edwards, et 

al., 2007, p. 1422). However, transparency can be improved with availability of data and 

information, and many studies argue that the introduction of the TRACE database (e.g. (Edwards, et 

al., 2007, p. 1422), (Bessembinder & Maxwell, 2008) ) has reshaped the entire corporate bond 

market in regard to these factors. Some corporate bonds trade in the stock exhcange, but for the 

remainer of this paper this difference is ignored since; ”Even when bonds are listed, the majority of 

trading frequently occurs off-market” (IOSCO, 2004, p. 3). Moreover, this listing is often perceived 

as simply a regulatory procedure, as some institutional investors are subject to restrictions regarding 

requiring inclusion of listed securities in their portfolios. (IOSCO, 2004, p. 6) 

 A corporate bond is a debt instrument offering steady cash flows in the form of 

coupon payments, and claims to assets of the issuer in the event of default prior to those of owners 

of the firm’s equity. They are characterized by ”a high level of capital security and predictable cash 

flows”, and represent ”less volatility in general than equities” (IOSCO, 2004, p. 3). As de Jong and 

Driessen (2006) state, corporate bond returns are a correlating function of both stock returns and 

treasury bonds, making them essentially a hybrid security of the default-free bonds and the firm’s 

stock, and it could be argued that the larger the spread of the bond to the default-free one, the closer 

the instrument gets to the issuing firm’s equity in character. The pricing and return structure of a 

corporate bond is hence a function of treasury bond benchmark factors (e.g. term structure) and 

issuer and issue risk profile (IOSCO, 2004, p. 3). The fair value is essentially the present value of 

the expected future cash flows, and the risk of these cash flows consists of an element of default 

risk and time (IOSCO, 2004, p. 7); (Boardman & McEnally, 1981, p. 208). The perceptions of these 

allow for price dispersion in the absence of efficient market pricing mechanisms. What follows 

however is that the prices are less volatile in magnitude than equities, since the overall cashflows 

are more certain; the value of the asset claims of the bond holders does not increase in proportion to 

the increase in the issuer’s asset value. This characteristic makes bond trading less speculative in 

nature. With infrequent and bilateral trading, the price setting procedure is a less informed function 

of the fair market value (IOSCO, 2004, p. 7), implying costs to the market participants. What is also 

distinguishing in terms of trading, is the fact that these securities have maturities. This means that 

the investor can realize the entire cash flows without ever selling the security (Fender & Lewrick, 

2015, p. 98), which cleary has implications for trading activity and liquidity. Due to these it has 

been noted that corporate bonds are the preferred investment vehicle for e.g. insurance companies 

and pension funds, whose long-term horizons and investment goals are fit the steady cash flows 

offered by corporate bonds (Bessembinder & Maxwell, 2008, p. 222) 
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The big picture of trading patterns in the corporate bond market is best described by 

two factors: low frequency and high presence of those institutional investors. Infrequency of trading 

is a great issue in the market; Edwards et al. (2007) observe that corporate bonds experienced as 

high as 48% of zero trading days during the year, which has clear implications not only for liquidity 

in general, but the methods to measure liquidity
3
. Further it can be argued that the lower the 

frequency of trading, the higher the trading (transaction) costs (Bessembinder & Maxwell, 2008, p. 

221) and hence a twofold impact on liquidity. The great presence of institutional investors is 

another factor that largely shapes the market. This does not only mean that the average trade sizes 

are higher, with certain implications for liquidity, but also that the thoroughly refined trading 

strategies of these investors shape the entire market. The major implication these investors have for 

the overall market stems from their typical investment strategy in terms of long-term horizon and 

highly established risk management procedures, which are often realized in the market as a large 

share of corporate bond issues being absorbed rather soon after issuance into these institutional buy-

and-hold portfolios, leaving only a small fraction of bonds to be traded at all in the market 

(Bessembinder & Maxwell, 2008, p. 222), (Stafford Johnson, 2013, p. 212). This clearly has large 

scale implications for liquidity, but also the price setting procedures and returns earned on the 

assets, (Alexander, et al., 2000). On top of the absorption effect, it has been shown in multiple 

studies that bond trading is in general at its most active in periods following the initial offering of 

the bond. This has been reasoned to stem from the idea that since there is more of the issue 

absorbed into passive portfolios, there is a smaller proportion available to be traded and dealers will 

demand a higher spread, making the market less liquid (Alexander, et al., 2000, p. 181). To paint a 

picture on the scale of presence of these investors; the round lot trade in bonds is often as high as 1 

million USD, whereas for equities it falls usually between 3000 and 5000 USD ( (Bessembinder & 

Maxwell, 2008, p. 221)). Moreover, Bessembinder & Maxwell (2008) observe that 96,7% of total 

bond trading volume in 2006  was comprised of trades that are above 100 000 USD in face value, 

and 85,6% is alone accounted by trades above 1 million USD. These institutional investors can be 

assumed to be more sophisticated and informed than retail investors (Gebhardt, et al., 2005, p. 652) 

which means information asymmetry is heavily present in the corporate bond market. 

2.2. FUNDAMENTALS OF COMMONALITIES 
From the above reviews it can be concluded that on a firm-level analysis some mutual factors 

should exist that could provide a theoretical motivation for similar driving forces behind market 

liquidity and hence motivate the study of these spillovers. If we assume efficient markets to the 

                                                        
3 See section 5 for further discussion. 
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extent that any information is instantly reflected into security prices, it can be inferred that since the 

firm information is the same for both securities, any news regarding the firm should simultaneously 

(instantly) be reflected into both, bonds and stocks prices, where inevitably some correlation would 

follow (Kwan, 1996, p. 64). Further, stock market factors have been reasoned to impact corporate 

bond returns due to the fact that these two securities represent essentially claims to the same 

underlying firm assets ( (Lin, et al., 2011, p. 635), (Gebhardt, et al., 2005, p. 651) ). These views 

alone combined to the view of de Jong & Driessen is strong support for studying this liquidity 

relationship, but below some mutual factors are listed to further advocate a study of the spillovers.  

 As noted before, in reality the bond market is less efficient in the price setting sense, 

but it can be argued that the logic of a correlating relationship applies even if information is not 

reflected with immediacy. Kwan (1996) finds a lead-lag relationship in individual bond and stock 

returns, and concludes that information is first embedded in stock prices where from it is reflected 

to the corresponding bond prices with a delay (Kwan, 1996, p. 64). Also Gebhardt et al. (2005) 

assume that stock prices should adjust to information faster than bond prices. These combined to 

the beforementioned assumption that stocks are generally given more attention in the markets 

(Gebhardt, et al., 2005, p. 652) ignites the hypothesis that equity liquidity could be a better 

explainer of bond liquidity than vice versa. 

Microeconomically speaking, viewing the different asset classes not only as 

substitutes but also as complements builds upon the idea that funds can be allocated among 

different securities in a  given market, but also between different markets simultaneously. Most of 

the asset allocation strategies employed in the markets include mutliple asset classes, where often 

allocation shifts take place between the stock and bond market (Chordia, et al., 2005, p. 86). The 

common existence of these strategies alone is a reason to study common factors across different 

markets. This view is supported by the recorded existence of a phenomena known as ”Flight-to-

quality”, the fact that a number of investors would shift their allocations between bonds and stocks 

towards less risky assets (including liquidity risk) in times of economic distress (Beber, et al., 2009, 

p. 925), inducing possible liquidity issues to the entire class at a time (Goyenko & Ukhov, 2009, p. 

192). These views would integrate the markets as a relationship with not only aspects of substitute-

complement effects, but also lead-lag-effects. 

 Studies show that price volatility in the two markets correlates ( (Goyenko & Ukhov, 

2009, p. 192) and as trading activity is the mechanism to impact prices for these securities, trading 

activity should correlate too. Campbell & Taksler (2003) tie the two markets together by stating that 

”idiosyncratic equity volatility is directly related to the cost of borrowing for corporate issuers” 

(Campbell & Taksler, 2002, p. 2345) a concept closely related to leverage; as the value of equity 
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fluctuates, so does the leverage and risk of distress. Furthermore, their findings indicate that the 

firm-level volatility can explain as much in yield variance as credit ratings (Campbell & Taksler, 

2002, p. 2321). It is rather generally believed that volatility increases asset (stock) prices (see e.g. 

(Duffee, 1995)), but volatility in firm value is not beneficial for bond holders since it increases 

probability of default (Campbell & Taksler, 2002).  

As issuers or bonds with higher credit risk have historically demonstrated higher 

volatility, in terms of operating measures as well as credit ratings, it could be argued that these 

securities become closer to equities in their underlying risk and return dynamics from an investor’s 

perspective. With increased spreads due to higher credit risk, and therefore higher yields, one would 

assume investing in these securities to be motivated by much of the same speculative factors as 

investing in equities. However, as the sample in this paper represents low credit risk (see section 

4.2.3.) to a large extent, this paper allows for little inference regarding this hypothesis. 

 In their extensive work with market factors, Fama & French (1992) determine three 

stock market factors (overall market, firm size and book-to-market) and two bond market factors 

(maturity and default risk), and study the commonalities in security risk based on these. It is shown 

e.g. that stock market’s common volatility is higher than that of the bond market; that is the 

variation in returns is substantially higher within stocks than bonds (Fama & French, 1993, p. 52). 

This return volatility is ideal to ignite speculation, and therefore trading activity. Moreover, they 

find that the two bond market factors report similar coefficients for corporate bonds and stocks, 

implying that stocks share a high proportion of the variation in corporate bond returns. Hence the 

additional common volatility in stocks can be inferred to stem from stock market factors as an extra 

on top of the mutual bond market factors.  

3. LIQUIDITY THEORY REVIEW 
Liquidity is seen as one os the key components of a working capital market, as it implies direct 

costs to dynamic investment strategies (Johnson, 2008, p. 389) in terms of transaction costs but also 

risk premia. Thus illiquidity of a market has direct consequences for the issuing market participants 

for raising capital, as the higher the illiquidity, the higher the costs of raising capital. First, a 

distinction between market wide and asset specific liquidity must be made here; the concepts 

described relate either to liquidity in the entire market place that are mostly due to market 

infrastructure and security type matters, whereas firm or asset specific factors exist to justify 

differences in liquidity between securities that trade in the same market. These have also been 

defined as macro liquidity, relating to overall money flows taking place within the market, and 

micro or transactions liquidity, relating to the individual transactions activity in the market 
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(Chordia, et al., 2005, p. 85). This section aims at defining liquidity from a theoretic standpoint, and 

then determining and evaluating ways to measure liquidity based on these definitions.  

3.1. LIQUIDITY DEFINITIONS 
Liquidity is often described as an elusive concept, with multiple aspects at different market levels 

(Pastor & Stambaugh, 2001, p. 2). A commonly employed view is to distinct liquidity between 

three main components or aspects; tightness, depth and resiliency (Bessembinder & Maxwell, 2008, 

p. 225), also (Jacoby, et al., 2009) employ this distinction). Tightness referst to the ability and cost 

of transforming or trading the asset into another asset, such as cash in the markets. This view has its 

focus on the transaction cost view of liquidity with indications to investors and market participants 

directly. Depth defines liquidity as the degree to which an asset can be traded in the markets 

without affecting the price of the asset. This definition builds upon the idea that when an asset, or a 

market for the asset, is liquid, the price setting process is efficient and distortions do not exist to the 

extent that they create large price impacts.
4
 The asset’s price and variations in price in a functioning 

and as frictionless as possible market should not be a function of the transaction costs but reflect the 

information available regarding the asset’s fundamental value. Hence if a market is liquid, and by 

definition transaction costs are low, the asset’s market price is a less distorted variable from the 

fundamental value (Gabrielsen, et al., 2011, p. 4). In the absence of liquidity, or in a ”thin” market, 

single market participants can have large market impacts indicating direct and indirect costs to the 

other participants and the market as a whole (Gabrielsen, et al., 2011, p. 2). This view builds upon 

and develops from the first definition, as it can be said that the ease of transforming the asset into 

cash is increased with the number of market participants (Tychon & Vannetelbosch, 2005, p. 7), 

implying a greater dispersion of market power, and hence again increased transparency, lowered 

transaction costs and greater possible liquidity. Finally, resiliency elaborates from depth and refers 

to the speed of recovery in price mechanisms following a random buy or sell factor shock in the 

market (Bessembinder & Maxwell, 2008, p. 225). This paper mostly focuses on depth and tightness 

in its quest to discover liquidity patterns. 

 At a market level, liquidity can be seen as a factor arising from the market’s structure 

and the structure of interactions and transactions taking place in the marketplace that facilitate a 

solid link between supply and demand for assets, which then relates to the earlier discussion on 

market micro structures and infrastructures that build the foundation for liquidity. Market liquidity 

has also been defined as the sum of  supply and demand for immediacy (Grossman & Miller, 1988, 

                                                        
4 Market efficiency is defined as the extent to which market prices reflect real prices, making it clear why 
liquidity in terms of minimizing transaction cost distortions is crucial to reach this efficiency. 
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p. 622), and is hence a function of funding liquidity (supply determinant) and investor sentiment 

combined to incentives to trade (demand determinant) (Karolyi, et al., 2012, p. 82). In this paper 

main focus is on this depth aspect, and liquidity is therefore defined and studied through measures 

that imply the price impact of a unit traded for each security in the scope market. This view is 

considered as more holistic than the tightness view that would simply focus on transaction costs. 

3.1.1 LIQUIDITY RISK CONCEPTS 
From the price impact definition it can also be rather clearly reasoned why liquidity is often defined 

simply through the concept of liquidity risk. This concept is twofold; it refers to the level of 

liquidity itself, or the risk relating to the possibility that the security cannot be sold in the market for 

the desired price at the desired time, both implying direct costs to the investor, a concept known as 

immediacy risk (Kamara, 1994, p. 403) but also to the uncertainty arising from not knowing the 

actual level of this risk (Chacko, 2005). For the discussion here, let us refer to these two tiers of risk 

as liquidity risk and liquidity variance risk. 

 Like risk in financial markets in general, liquidity risk can either present a systematic 

market wide risk, or a more idiosyncratic risk in terms for the single asset or security. Market wide 

liquidity concepts have been widely studied recently due to the experienced overall liquidity shocks 

in entire markets during the financial crisis (Bao, et al., 2011). However, the exact price of this 

systematic risk remains a question in research (Pastor & Stambaugh, 2001, p. 22). Some research 

papers have developed concepts known as liquidity beta (Lin, et al., 2011)), where either the given 

asset’s sensitivity to overall market liquidity shocks or the price premium of the liquidity risk is 

studied in more detail (Pastor & Stambaugh, 2001, p. 10). In their rather extensive work with 

equities to price liquidity risk in a liquidity adjusted CAPM framework, Pedersen & Acharya (2005) 

divide liquidity risk (liquidity beta) into three main components; commonality in liquidity with 

market liquidity, return sensitivity to market liquidity and liquidity sensitivity to market return, all 

measured in covariance terms. They observe that all of these are related to higher illiquidity; that is 

securities with higher observed Amihud ILLIQ-measures also observe higher estimates for the three 

covariances (Acharya & Pedersen, 2005, p. 377). Apart from the covariance terms defined above, 

the fact that liquidity is unpredicted and cannot hence be priced ex ante to compensate with a 

premium, implies additional risk to the investor. The total liquidity risk can be seen as the sum of 

illiquidity itself, commonality in returns stemming from liquidity and commonality in liquidity 

itself (Sadka, 2006) where the two latter present building blocks to liquidity variance.  
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3.2. WHY DOES LIQUIDITY MATTER? 
Liquidity clearly has implications at all levels of the market, from investors to issuers but also at the 

market wide level to the society as a whole. The direct cost of liquidity to the investors, mainly in 

the form of transaction costs, are clearly the most straightforward reason why liquidity is important. 

But as implied by the definitions above, liquidity is a key component in the capital market as it 

directly impacts the efficiency of the market, the asset pricing process and therefore also the costs 

of raising capital (Brennan & Tamarowski, 2000, p. 35) (Amihud & Mendesohn, 2012, p. 17). As 

financial theory in general suggests, any risk born by an investor must be compensated with a 

premium, and as lack of liquidity as such implies a direct price impact and hence risk for the 

investor in terms of welfare, holding illiquid assets must be compensated for (Pastor & Stambaugh, 

2001, p. 1). This is then directly mirrored onto the price of issuing capital through mechanisms that 

trade in the open market, such as stocks or bonds, especially if illiquidity is known to be a peeve 

(Edwards, et al., 2007, p. 1422). This view is also supported by the studied positive relationship 

between illiquidity and stock return; the idea that in long term more illiquid assets are compensated 

with a higher premium as suggested by Amihud and Mendelsohn (1986) among others.  

From a firm level perspective, aside from the direct cost of capital, liquidity issues 

matter not only through the linkages with return, but also as they impact the securities’ 

attractiveness relative to the other securities trading in the market place. At single investor’s level it 

has been shown (Acerbi & Scandolo, 2008) that the importance of liquidity heavily depends on the 

investor’s investment policy. An investor facing solvency constraints in their chosen strategy place 

a higher value on liquidity, than an investor who is essentially able to hold assets with no 

constraints until maturity (or eternity) (Acerbi & Scandolo, 2008, p. 683). Liquidity costs can be 

perceived as a concave function of cost of capital, meaning that the  long-term investors willingly 

holding the less liquid assets are able to amortize the liquidity costs over a longer time period 

resulting a smaller increase in required rate of return as a compensation for these liquidity costs 

(Amihud & Mendesohn, 2012, p. 19). This essentially brings us back to the concept of clientele 

effects discussed throughout the paper; the importance of liquidity is increased depending on the 

composition of investors trading in the market.  

Moreover, it has been shown that the importance of liquidity fluctuates with time; it is 

generally increased at times of market stress (Beber, et al., 2009, p. 926) when more value is placed 

on liquidity over other quality attributes, as Beber et al. (2009) observe for fixed income securities. 

Also Acharya et al (2013) find that the essence of liquidity risk is in fact conditional on the 

prevailing macroeconomic conditions and importance of liquidity is increased at times of distress 

(Acharya, et al., 2013). Further, during times of tranquility, liquidity shocks are often more short 
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lived in nature as they essentially create a profit opportunity for traders, which works to promote 

liquidity to bounce back, whereas during times of crises liquidity shocks might be amplified across 

markets and result in systematic risk (Hesse, et al., 2008, p. 3). Which brings up the concept of 

funding liquidity, the availability of funds in capital markets that allow immediacy of execution for 

market participants and hence clearly raises its head hand in hand with times of financial crisis 

(Hesse, et al., 2008, p. 6). On the other end, funding liquidity can be viewed at the investor’s 

solvency constraints; if the investor employs debt capital in investments, they eventually face a 

solvency constraint where liquidity of the investments again gain importance. If funding liquidity 

experiences shocks, it clearly implies shocks to the economy as a whole. Funding liquidity can be 

seen not only as a vehicle of systematic liquidity risk, but also a mechanism of liquidity shock 

transmission across markets (Hesse, et al., 2008), a concept very tightly linked to spillovers. 

 From the standpoint of regulators and policy makers the importance of this is clear; as 

markets experience liquidity shocks, they esentially reflect into funding liquidity at some sequence 

(Hesse, et al., 2008, p. 9) when investors cannot realize cash settlements, until finally the entire 

economic price setting process is distorted (Johnson, 2008, p. 389). When funding liquidity is at 

risk, the entire economy is faced with consequences for raising capital, which obviously impacts not 

only bank solvency (see Hesse et al. 2008) but also investments and thereby functioning of the 

entire economic system. This was especially the case during the financial crisis, due to which 

liquidity has gained much attention in recent years. There are many regulations at place that 

promote liquidity, such as investor protection and disclosure requirements (Fang, et al., 2014, p. 

2085), which further supports the fact that liquidity is a concern for regulators alike. With the rise of 

technology and high frequency trading, liquidity gains importance even further. 

3.3. LIQUIDITY MEASUREMENT 
An aspect proving the elusiveness of liquidity as a concept is that academic literature has proposed 

multiple measures of liquidity without clear consensus on which to use implicitly (Dick-Nielsen, et 

al., 2012, p. 473), leaving room for a theoretic reasoning behind which measure to use for the 

purpose of this study. Some of the most commonly used liquidity measures are described here and 

then evaluated in terms of their usefulness for the use of this paper. Liquidity can be measured in 

various ways depending on the security in question, with each of the measures with their specific 

attributes in given situations. As transaction based measures, the metrics developed for an 

exchange-traded market place do not necessarily apply to an OTC-market place as frequency and 

consecutiveness of trades is drastically different (Friewald, et al., 2012, p. 35). Evaluation and 
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choice of measurements here is based on mutual applicability to the characteristics of corporate 

bonds and equities simultaneously, as well as demonstrated by performance in previous research. 

3.3.1. MOST COMMONLY USED MEASURES 
The most common ways to measure liquidity can be roughly divided into subgroups based on the 

different measurable dimensions of liquidity. W. Liu (2006) defines the dimensions as trading 

speed, trading quantity, trading cost and price impact. Measures falling under the three last 

categories are briefly discussed here but no measures have been developed that would capture 

liquidity from a trading speed standpoint, so this dimension is left out from this measurement 

perspective. These categories also correspond neatly to the before mentioned aspects of liquidity; 

quantity measures the depth of the market, trading costs measure the tightness of the market and 

price impact measures the resiliency of the market (Jacoby, et al., 2009). 

Also a division between high and low frequency proxies is commonly employed, 

where high frequency refers to intra-day trade level measures, and low frequency refers to daily 

observations (Fong, et al., 2011, p. 1). Below are some examples of liquidity measures used and 

applied in recent literature. Multiple others have been developed and tested in research but provide 

little additional information for the discussion here. This paper focuses only on low frequency 

proxies as intra-day analysis on the stock market is not feasible at the scale of this research. 

3.3.1.1. TRADING COST BASED MEASURES 
In financial literature the bid-ask spread is often used as a baseline proxy of liquidity, as this 

captures the premium the investor is faced with when expecting an immediate exercise (Amihud & 

Mendelsohn, 1986, p. 223) and hence represents the direct costs relating to liquidity, or lack 

thereof. In its simplicity, the bid-ask spread is essentially the transaction cost occuring in a dealer 

market (Gabrielsen, et al., 2011, p. 19). According to Amihud and Mendelsohn (Amihud & 

Mendelsohn, 1986, p. 224) an increased bid-ask spread in the stock market implies a higher 

expected rate of return when investing as a compensation, aligning the spread based measures with 

the goals and purposes of studying liquidity. As a measure of transaction cost, and with other 

transaction costs present in the market than those of liquidity, and liquidity representing other 

concerns than simply transaction costs, it can be infered that it is not an ideal measure of liquidity in 

its entirety (Gabrielsen, et al., 2011, p. 20). Furthermore, it has been shown in studies that the 

simple bid-ask spread is a noisy measure of illiquidity, as it cannot capture the entire illiquidity 

taking place in corporate bond market (Bao, et al., 2011) nor does it capture the impact of the 

commonly occuring large block trades (Gabrielsen, et al., 2011, p. 20) that are possibly and often 

executed outside the spread (Brennan & Subrahmanyam, 1996, p. 441), (Brennan & Tamarowski, 
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2000, p. 27). Also, it is difficult to estimate the actual bid-ask-spreads for OTC market (Bao, et al., 

2011, p. 934). Therefore different adjusted measures have been developed from the spread 

perspective. For the purpose of this paper, the simple spread view is considered too simplistic, due 

to the fact that price setting processes differ greatly among the markets, with a lot of asymmetry in 

terms of buyers and sellers and trading so infrequent in the bond market. 

 Some departures from the straighforward bid-ask spread have been developed to 

better estimate the liquidity of specific asset classes. These include the Effective tick (Holden, 

2009) (Goyenko, et al., 2009), which is a measure of the effective spread as a result of price 

clustering; it simply assumes prices only occuring with given fraction intervals (quarters) and then 

assumes a probability of a given spread as the number of quotes appearing at this price fraction out 

of the total number of quotes. These probabilities are then assigned to each spread occuring during a 

time interval, and the sum of them is impressed as the ratio to the average price during this time 

band. Hence, the effective tick is essentially a measure of the probability weighted average of the 

occured effective spreads during a time interval (J. Lee 2015, 1315). 

3.3.1.2. PRICE IMPACT MEASURES 
As the name implies, these measures focus strictly on the price impact definition and view of 

liquidity, which can be considered to be a somewhat more holistic view than simple transaction 

cost.  Amihud illiquidity (also known as ILLIQ) captures a proxy for liquidity from the price impact 

each unit traded encounters in the market place. It is hence theoretically well in line with the 

definition for liquidity set earlier. It was first developed for the stock market, but has been widely 

applied to the bond market as well ( (Friewald, et al., 2012), (Dick-Nielsen, et al., 2012) (Bushman, 

et al., 2010)). Formally it measures the price impact of each dollar unit traded in the absolute return 

of the asset, so it can be applied across securities and markets comparably. The idea behind the 

Amihud measure and its rather straightforward price impact logic has been extended to a number of 

other proxies of liquidity presented in literature
5
 (see e.g. (Goyenko, et al., 2009)), but in this paper 

focus is in the original formulation of the measure. As this is a measure of illiquidity, it is clear that 

the higher the value, the more illiquid the asset is in question. An attribute of the measure is that it 

is easily applicable to different levels of data, from trade based, daily to monthly, as well as to 

different asset types. Furthermore, it has been popular in liquidity literature and has in most papers 

performed well in tests of statistical significance and robustness (Friewald, et al., 2012), (Goyenko, 

et al., 2009, p. 169) (Fong, et al., 2011). Due to these factors, and the fact that it is probably the 

                                                        
5 Such as the Amivest Liquidity ratio, simply defined over a given range of positive-volume days as 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 =

𝐴𝑣𝑒𝑟𝑎𝑔𝑒(
𝑉𝑜𝑙𝑢𝑚𝑒

|𝑟|
).  



Karoliina Hienonen – Copenhagen Business School   

 

Page 22 of 94 
 

most widely used technique for latent liquidity (Lin, et al., 2011, p. 629) it was chosen as the 

liquidity proxy for this paper. 

 The Amihud ILLIQ measure is only defined for days with trading activity taking 

place, and is by nature adjusted for these with the number of trading days in the time period. In this 

paper the measures are analyzed on a monthly basis, providing the Amihud with the attribute of 

correcting internally for the common case of zero trading in the bond market. The importance of 

this is diminished when taking the measures to firm level, but still must be noted. 

      Eq. (3.1.) 

𝐼𝐿𝐿𝐼𝑄 =  
1
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Where N is the number of trading days Pt is the closing price today, Pt-1 is the closing price the 

previous trading day and Q x P is the daily dollar volume. The measure uses absolute return as the 

price impact proxy, in order to account fairly for price movements regardless of direction. If 

employing trade based methodology, then this simplifies to prices of consecutive trades, dollar 

volumes of each of these trades and then adjusts for number of trades each day for a daily ILLIQ 

measure. This method is employed by e.g. Dick-Nielsen et al (2012).  

Another common price impact measure is the Pastor Stambaugh liquidity, which is a 

regression model incorporating order flow shocks as the main component of liquidity. In the model 

excess return of the security is modelled as a dependant of the liquidity coefficient Gamma and the 

daily trading volume of the security; and ”liquidity is simply measured by the price reversal due to 

the temporary price impact of trading volume” (Korajczyk & Sadka, 2008). Gamma is defined as 

the reverse of previous trading days order flow shock; the higher the gamma in absolute value, the 

higher the implied price impact and hence lower liquidity. However, this measure has been shown 

to be distorted and a noisy measure of liquidity, overrun by the qualities of others (J. Lee, 2015, p. 

1315). Also, due to computational intensity this measure is not discussed further in this paper. 

3.3.1.3. TRADING QUANTITY BASED MEASURES 
As stated earlier, traded quantity or volume has a close relationship to liquidity, but rather than 

being a measure per se it is considered as a component of liquidity. Some papers have simply 

employed different derivations of trade volume as liquidity proxies but this view is not applied in 

this paper. Some other measures capturing liquidity from a trade quantity standpoint mainly include 

different turnover based proxies. For example, Dick-Nielsen et al (2012) use turnover ratio as a 

simple liquidity proxy; that is simply the given bond’s total trading volume as a ratio of the bonds 
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total amount outstanding. Due to the decision to focus on firm level factors, this measure would 

have proved too simplistic when aggregated to firm level to allow for sufficient information content 

in the measures and true comparison of liquidity. 

3.3.2. CHALLENGES IN LIQUIDITY MEASUREMENT 
Since the overall concept of liquidity is multifold, it is hard to quantify all of these aspects into a 

single measure (Amihud, 2002, p. 33). Many suggested proxies succeed in quantifying liquidity 

from one standpoint, such as transaction cost, but fail to account for other important aspects and 

hence easily over or underestimate the total liquidity effect (See. E.g. (Rubin, 2007)). The before 

mentioned measurements provide varying methods to quantify the liquidity in the markets, but with 

each of them employing different baseline assumptions and views on liquidity, they can produce 

significantly varying or even opposing results. Among the low frequency proxies, such as all these 

introduced, it was shown by Goyenko et al. (2009) that either Effective Tick or Amihud ILLIQ are 

the recommended liquidity proxies, and the choice between them depends on whether the research 

essentially applies a view of liquidity of spread or price impact. 

 Data quality is also a concern, since the TRACE database has some known limitations 

as outlined in section 2 of this paper. According to Dick-Nielsen (2009) the raw data obtained is 

prone to overestimate liquidity when using the most popular liquidity measures (including the 

Amihud measure employed in this paper). But it is noted in the paper that the data disseminated 

through the WRDS data system no longer is prone to this issue
6
 (Dick-Nielsen, 2009, p. 54), so the 

bias can be considered diminished as all data used in this paper is only obtained from WRDS. 

As a consensus measure is still to be defined in literature, some studies resort to the 

option of multiple measures in their quest for robust results (Fong, et al., 2011, p. 1). But as all 

these measures require data at a market microstructure level, they are costly to implement in larger 

samples. Also, evidence exists that including the more computationally intensive high frequency 

measures do not deliver much additional value for analysis of transaction costs when comparing to 

the low frequency proxies such as the ones discussed here (Goyenko, et al., 2009, p. 179). It is 

deemed sufficient for the purpose of this paper to use the Amihud ILLIQ measure as the single 

liquidity proxy, as it has been used widely and in general has performed well in statistical tests. 

Even if reliable liquidity measures are at place, their final applications are somewhat 

limited as the actual liquidity premium, or price of illiquidity, is also tricky to quantify. The total 

premium or spread is composed of multiple elements that cannot be strictly quantified to divide the 

                                                        
6 See section 4.2. for more detailed introduction to data sources. The TRACE database in the WRDS system was 
cleaned for duplicates in 2007, and is continuously cleaned to this date. 
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total spread composition amongst them. Much of the research has hence focused on somewhat more 

qualitative assessments of the measured liquidity (Bao, et al., 2011) with little input to the 

quantified consequences of illiquidity. 

3.4. WHAT FACILITATES AND DRIVES LIQUIDITY? 
Liquidity stems from all tiers of the market system, and is initially enabled by the given market’s 

fundamentals, infrastructure and composition. Together with the macro environment these comprise 

the systematic part of liquidity, whereas the diversifiable (issue and issuer) factors drive the 

liquidity differences between assets trading in the same market place. It has been shown in many 

studies (e.g. (Acharya & Pedersen, 2005), (de Jong & Driessen, 2005), (Brockman, et al., 2009), 

(Karolyi, et al., 2012)) that commonality in liquidity is strong, meaning that liquidity fluctuates in 

market wide waves. The drivers of these comovements in each of the two markets are discussed in 

sections 4.4.1. and 4.4.2., and are complemented by brief drivers of liquidity at the issuer level. 

From the preceding definitions it can be derived that liquidity ceases to exist without 

market activity; it is often presumed that volume would simply drive liquidity ( (Hotchkiss, et al., 

2002, p. 3) (Johnson, 2008, p. 388)), but rather than being a liquidity measure per se, trading 

volume is a component and vehicle of liquidity (Gabrielsen, et al., 2011, p. 6). Developing this 

concept further, in order for assets to have a competitive market pricing mechanism stemming from 

liquidity, an active market consisting of a simultaneously active buy side and sell side must exist. In 

a financial system where claims and obligations are linked, one party’s asset is another party’s 

obligation (Shin, 2008, p. 315). Therefore it is foremost important that the investor base 

participating in the market is heterogeneous in their market strategies, views and beliefs (Tychon & 

Vannetelbosch, 2005, p. 4). This diverse investor composition with varied demand requirements, 

maturity profiles and risk preferences enable high liquidity and stable demand in the market in the 

first place (Luengnaruemitchai & Ong, 2005, p. 13). With the trader base at place, and building 

from the concept of funding liquidity to reason commonality, the liquidity sequence is spiral-like; 

the existence of traders provides the market with liquidity, but their ability to do so depends on their 

availability of funding, and their availability of funding depends on their assets’ market liquidity 

(Brunnemeier & Pedersen, 2009, p. 2201) which are the components of market liquidity. 
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Figure 3.1. The liquidity sequence spiral 
7
 

 

The infrastructure of the trading venue as briefly described in section 2 has clear implications for 

liquidity (Hesse, et al., 2008, p. 6), not only in terms of enabler of mechanisms of exchange and 

technological execution, but also in terms of transparency. Similarily, it has been shown that market 

transparency increases liquidity (Edwards, et al., 2007, p. 1422). This stems from the idea that 

transparency enables more efficient pricing mechanisms, discourages fraud, and increases 

competition. As information enduces transparency, it can then also be argued that the more 

information available regarding the security and the market, the higher the liquidity (Hesse, et al., 

2008, p. 6). What is commonly taken as granted in financial theory is that a listing to an exchange 

increases the security’s liquidity
8
, where evidence exists from stocks (Amihud & Mendesohn, 2012, 

p. 20), which works as the simplest explanation for the initial difference in bond and stock liquidity.  

With the logic of information availability and transparency, it becomes clear that 

when new information impacting returns to any direction are expected, there is increased activity in 

the market place stemming from expectations. What follows is that liquidity is often seen to peak at 

times of new information hitting the market (Grossman & Miller, 1988, p. 620), such as during 

earnings announcements for equities, a rating for a bond or introduction of regulatory requirements, 

such as trade records as seen with the TRACE inception (Bessembinder & Maxwell, 2008). This is 

linked to the efficient markets concept where information is reflected to prices with immediacy, 

implying liquidity in executions. Breen et al. (2002) incorporate this in their model of equity 

                                                        
7 Own illustration 
8 Access to funds and liquidity are often mentioned as motivation for firms to go public (see e.g. Berk&DeMarzo) 
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liquidity, and they motivate that the adverse selection problem is at its smallest right after earnings 

announcements, and increases from there as time passes enducing a larger price impact (Breen, et 

al., 2002, p. 475) and lower liquidity. As a reflecting indicator of market participants’ information 

and views regarding the market, liquidity is a consequence of other, more fundamental, sources of 

risk in the market (Hesse, et al., 2008, p. 7), and simultaneously a component of this total risk. 

It has also been shown that liquidity and its costs are linked to the bargaining power 

between the market participants (Tychon & Vannetelbosch, 2005, p. 7) in the sense that if some 

participants hold excessive bargaining power, liquidity is decreased in the market place. The greater 

the information asymmetry, the higher the risk of trade initiating party taking advantage of it, and 

the higher the compensation required by the trade counterparty to enter the trade (Amihud & 

Mendesohn, 2012, p. 18). This can be seen as a form of adverse selection between informed and 

uninformed investors, which is often seen as the root cause of illiquidity in financial markets 

(Brennan & Subrahmanyam, 1996, p. 441). Clearly these differences stem often from investor 

types, and volumes, making it clear why especially corporate bond markets experience illiquidity; 

the heavy presence of institutional investors combined to the OTC infrastructure allow for these 

differences to flourish. Further, a participant with little to none bargaining power cannot require a 

premium for liquidity unless already priced internally in the asset, resulting in an increased net cost 

of liquidity, as premiums cannot necessarily be earned to compensate for the risk (Tychon & 

Vannetelbosch, 2005, p. 8). As bargaining power is linked to transparency and the heterogeneity of 

the investors in the market, the market level liquidity implications become rather clearly justified. A 

relating approach is to consider the amount of market makers as a driver for liquidity (Amihud & 

Mendelsohn, 1986, p. 224) since the sole purpose for the existence of market making as an activity 

is to provide liquidity and a market place for the asset. 

Another important factor relating to market structure is the composition of investors 

participating in the market; a type of clientele effect (Bushman, et al., 2010, p. 12). This view 

elaborates on the requirement of heterogeneous investor base in the marketplace and focuses on the 

investor types dominating the given market place to find patterns explaining the given market’s 

liquidity profile. If the market is characterized by long-term investors, liquidity does not represent 

great risks or costs and hence the built-in premia compensating for this can be viewed as excess 

returns to be earned from investing in these assets. Thus illiquidity to some extent might be viewed 

even preferable upon a strong presence of this investor type. Another factor relating to the clientele 

effects is the presence of large institutional investors with passive portfolio strategies (e.g. mutual 

and pension funds); the presence of these is a well known phenomena in the bond market supported 

by e.g. that in years 2003 – 2008 the mean number of holders for a given bond  ranges as low as 
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41,8 and 48,4 (Bushman, et al., 2010, p. 50). As these investors often absorb the bonds into their 

passive portfolios, liquidity is possibly reduced to a great extent. This concept brings up the nature 

of investments and investors like discussed in section 2; liquidity is not only higher but also gains 

importance in capital markets where assets are rather traded than invested in.  

3.4.1. STOCKS 
When looking at liquidity at a more micro (or idiosyncratic) level, focus can be at different (mostly 

firm level) factors that have been observed in research to impact liquidity. These factors can relate 

to fundamentals (size, dividend policy), risk or return factors. The logic with size and liquidity is 

quite simple; the larger the firm, the more information there is available and more analysts to cover 

the firm (Brennan & Tamarowski, 2000, p. 33) and hence higher liquidity. According to (Banerjee, 

et al., 2007, p. 370). ”Stocks that pay cash dividends allow investors to satisfy their liquidity needs 

with less or no trading and thus enable them to avoid trading friction.” and followingly a period of 

fewer dividend payers is characterized by lower trading costs and increased market activity 

(Banerjee, et al., 2007, p. 394). Building from the before mentioned clientele effect, it has been 

shown that liquidity in equities decreases with concentrated ownership (Sarin, et al., 2000, p. 467). 

On the other hand (Chordia, et al., 2011, p. 254) find that increased investor trading is linked to 

increased turnover, which by definition promotes liquidity. Also Rubin (2007) finds opposing 

evidence from insitutional investor’s presence in impacting liquidity; it is observed to both icnrease 

and decrease liquidity in the paper (Rubin, 2007, p. 245). Nonetheless, the clientele effect clearly 

has implications for liquidity. (Sarin, et al., 2000) 

 A link has also been established between firm valuation and liquidity. Like mentioned 

before, liquidity has implications for the firm’s cost of capital, and hence should be incorporated 

into the discount rates in use when valuing the firm (Fang, et al., 2009, p. 152). What results is that 

highly liquid stocks end up being overvalued and trading at a premium and at lower expected future 

returns. Furthermore, some research states that firms with high performance trade at a premium 

with high book-to-market ratios, which then attract institutional blockholders and enduces liquidity 

by creating institutional demand (Fang, et al., 2009, p. 152). When splitting the book-to-market 

methodology further into components, Fang et al (2009)
9
 also find that stocks with higher liquidity 

tend to have a higher proportion of equity in their capital structure (I.e. lower D/E ratio). With the 

before discussed implications to cost of capital from liquidity, there has been discussion that firms 

with more growth, investment opportunities and innovation tend to value liquidity higher and hence 

partake in actions to increase their securities’ liquidity. (Amihud & Mendesohn, 2012, p. 27) 

                                                        
9 As a note; The view in the paper is vice versa to that of this paper; liquidity levels are studied as determinants of firm 

performance. 
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 Relating risk factors and liquidity, Spiegel & Wang (2007) report a strong negative 

correlation between stock liquidity and idiosyncratic risk; the firms with highest idiosyncratic risk 

also observe the lowest liquidity (Spiegel & Wang, 2007, p. 30). Also it can be argued that if not the 

level of liquidity itself, but the costs relating to liquidity are higher for firms with higher risk 

(Amihud & Mendesohn, 2012, p. 18). Also, in their paper Brennan & Tamarawski (2000) find 

evidence that riskier stocks tend to be less liquid (Brennan & Tamarowski, 2000, p. 33). Stocks 

with higher volatility in returns are also observed to be more sensitive towards the impact of 

negative returns in declining liquidity (see (Hameed, et al., 2010)). 

Some literature ( (Chordia, et al., 2000); (Jones, 2001), (Pastor & Stambaugh, 2001)) 

suggests that liquidity in equities correlates with economic events such that downturns ignite spikes 

to illiquidity. Also Næs et al (2011) find that stock market illiquidity is in fact a proper indicator of 

the real economy (Næs, et al., 2011); it is often seen to increase prior to a recession. Hameed et al. 

(2010) find that liquidity and aggregate market returns correlate such that a decline in market 

returns decreases liquidity much more than a positive market return development would increase 

liquidity, and that commonality is at its strongest during periods of decline. The view on the paper 

is causal; that market declines would be a cause of illiquidity due to panic selling (Hameed, et al., 

2010, p. 260) which would fit the sequence of events observed during the financial crisis.  

3.4.2. CORPORATE BONDS 
According to Hotchkiss et al. (2007) trading activity for corporate bonds of companies with 

publicly trading equity is increased. Combining this to the before outlined view of corporate bond 

as a hybrid of a default free bond and firm equity, it can be inferred that most of the above listed 

factors that contribute to liquidity in equities also have some mechanisms and routes at place to 

impact bond liquidity. Contradictingly, Alexander et al. (2000) argue a link between a firm’s traded 

debt and equity in the sense that firms with no public equity have higher liquidity in their debt, 

since this is the only way to invest in the firm’s economic development (Alexander, et al., 2000, p. 

201), which would present investing in debt and equity essentially as substitutes. 

Bao, Pang & Wang (2011) find a linkage between corporate bond liquidity and 

average trade size, in the sense that the smaller the average trade, the higher the observed illiquidity 

for the bond. This could then be inferred as that the more dispersed the ownership of a given bond 

issue (comprising of smaller trades), the less liquid the bond. This relates to the view of institutional 

investors and their two-faced role, and would suggest that the more large blockholders, the higher 

liquidity for the bond issue. 
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Chen et al (2007) study different factors relating to bond liquidity and yield spreads, 

and find that bond volatility is important in explaining liquidity. They find little evidence on the 

outstanding principal amount explaining liquidity, implying that size of the issue would be of 

importance when explaining liquidity. (Chen, et al., 2007, p. 145) However, Alexander et al. (2000) 

find that smaller issues are less liquid than large issues, all else equal. It has also been observed that 

liquidity correlates positively with credit quality in corporate bonds ( (Beber, et al., 2009, p. 925) 

(Ericsson & Renault, 2006)). Also, it has been shown that liquidity risk increases in relative 

importance when other major sources of risk, mainly the credit risk, are lower. In other words, for 

bonds that have lower risk of default, liquidity risk explains a greater proportion of the total risk 

premium and hence pricing and return of the bond (Bao, et al., 2011). Furthermore, Friewald et al 

present results that corporate bonds with higher credit risk are more exposed to the systematic risk 

of illiquidity (Friewald, et al., 2012, p. 35) supported by Amihud & Mendelsohn (2012) who state 

that lower rated bonds are more likely to have high costs of liquidity (Acharya, et al., 2013, p. 20) 

II EMPIRICAL APPROACH 
With the theoretic foundation at place, the topic is now approached from the empirical angle. First 

the building blocks of the model are described under research methodologies, and then the actual 

construction of liquidity measurement is explained before moving to the final econometric analysis. 

4. RESEARCH METHODOLOGY 
This part describes the approach to the problem statement and the starting point for the research to 

be conducted, by first outlining the research design and then moving on to describe the data 

available and the required treatment on the data to land from raw data to the specified metrics. Then 

a detailed description of the econometric model and its evolution is provided, finished off by 

acknowledging the limitations to be kept in mind during the analysis. 

4.1. RESEARCH DESIGN AND PHILOSOPHY 
This paper is best described as a combination of descriptive and explanatory research, a descripto-

explanatory study (Saunders, et al., 2012, p. 171), where emphasis is on empirical findings of the 

relationships between the variables, but everything builds upon combining existing theory to 

motivate and justify both, the analytical choices made when constructing the model as well as the 

conclusions drawn. The paper aims at validity of research following the commonly employed 

division into three main tranches of validity (McBurney & White, 2007, p. 170). Internal validity is 

ensured by this thorough theoretic reasoning, whereas external validity is discussed at the final end 
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when incorporating the delimitations outlined in section 2.7. to the findings of the paper. Statistical 

validity within the sample on the other hand is accounted for by the large amount of trade activity 

included and relatively long time frame. 

Ontologically this paper employs a subjectivist view, since the reality of financial 

markets and trading  is constructed solely based on the actions of the market participants and does 

not exist independetly of these agents. Quantitative research most often falls under positivist or 

interpretivist aspect of epistemology (Saunders, et al., 2012, p. 162). Heavily supported by the 

social construction view of the financial market, this paper employs more interpretivist 

philosophies, since the different choices and actions facing each market participant, be it an 

institution or an individual, and security must be carefully evaluated and interpret against their 

given context when making conclusions about the market phenomena as a whole. 

The research design is comprised of research strategy and research choices (Saunders, 

et al., 2012, p. 159)). The main research strategy is best defined as grounded theory, as the aim is to 

generate theory or knowledge on the topic by studying data generated by the actions of social 

agents (Saunders, et al., 2012, p. 185) within the paradigm of trading in the marketplace. The 

research follows an approach described as abduction, that is methods that combine both deductive 

and inductive reasoning. In the beginning, where existing theories and research are employed as the 

foundation to be tested with data, deductive reasoning is applied, whereas when conclusions are 

based on tests run on the empirical data, inductive reasoning is employed (Saunders, et al., 2012, p. 

163). The main research choices relate to the sources and collection of data, cropping of the topic, 

as liquidity in itself is a macro level phenomena in the financial market, and therefore a careful 

definition of the view, level of interest and setting is necessary. The paper studies phenomena 

esentially at the issuer level, ignoring other differences between individual securities. 

4.2 DATA 
With the heavy focus on econometric analysis, the type and quality of data lay the foundation of 

this paper. The data sources used here fall under the category of secondary data, that is data that 

was collected by other parties than the author, for other initial purposes (Saunders, et al., 2012, p. 

305). This discussion covers the three tier methodlogy suggested by (Saunders, et al., 2012, p. 322) 

for evaluating secondary data; starting from evaluating the overall suitability of the data for the 

purpose, then moves on to assessing the validity and reliability of the data to meet objectives of this 

given research (section 4.2.1.) and ends up with judging whether the data obtained provides the best 

alternative in terms of costs and benefits to other alternatives available. 
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 Using secondary data is most often the case within the field of empirical finance, as 

data is recorded in a vast scale and highly reliable nature for purposes beyond those of academic 

research, and this data is highly applicable to multiple purposes as is. Most of the phenomena 

studied, including this paper’s objectives, build on concepts that initially are characterized by 

simple raw trade data and metrics applied to this. Due to these characteristics, secondary data can 

be considered highly sufficient, not to mention extremely cost efficient.  

 Data on the stock market is available in an extreme scale as trading takes place in an 

organized market place, and recent data for the corporate bonds has become available due to the 

TRACE database. The existence of the TRACE enables this study in the first place, so its form and 

limitations set the tune for the entire study. In this paper the raw data undergoes treatment and 

reduction in order to combine information from multiple sources, aggregate measures to the desired 

time scale, and apply some formulae to land at measures where no readily digested data is available, 

or it is simply deemed better to derive the desired variable from as raw data as possible. The 

methods applied for the metrics that require mathematical refining is described in sections 2.6.1. 

and 2.6.2, complemented by listing the possible distortions and issues arising along the way.  

4.2.1. DATABASES USED 
Data is derived from major financial databases, mainly CRSP, TRACE and Compustat via the 

Wharton Research Data Services (WRDS) and Bloomberg via the Bloomberg terminals. Since the 

WRDS is primarily used by academia, all data subtracted there is deemed fit for this research. 

 The TRACE Database is administered by FINRA (Financial Industry Regulatory 

Authority) and was incepted with the goal to bring transparency and integrity into the Fixed Income 

marketplace in the form of reliable and timely data
10

. Introduction of the database allows regulators 

to monitor the dealers covering the OTC market, and a more equal distribution of information, and 

hence bargaining power, within the market participants as FINRA is responsible for investor 

protection and market integrity. Due to its regulatory roots TRACE is of high reliability.  

The Centre for Research in Security Prices records all trade data from securities 

trading in organized exchanges in the US into a database known as CRSP. The data obtained by 

them undergoes rigorous quality requirements, and is used by academic researchers, government 

bodies and regulators and is hence deemed reliable and of sufficient quality for this paper. It has 

also been used by e.g. Goyenko et al (2009) and Acharya & Pedersen (2005). 

The Bloomberg Terminal from Bloomberg Inc. is commonly used by practitioners and 

participants in the markets for financial information, and is hence considered of sufficient quality 

                                                        
10 http://www.finra.org/industry/trace/trace-fact-book 

http://www.finra.org/industry/trace/trace-fact-book
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for research purposes here. Similarly the Compustat Database by SP Capital IQ is used by many 

practitioners within the field. As private companies with information supply as their core business, 

these sources can be deemed reliable, since the entire existence of the entities depends on the 

quality of their data (Saunders, et al., 2012, p. 325). Furthermore, both are also used by academic 

researchers (for example (Houweling, et al., 2005) (Dick-Nielsen, et al., 2012) (Friewald, et al., 

2012) use Bloomberg and (Breen, et al., 2002) use Compustat), supporting their use in this paper. 

4.2.2. TIME FRAME 
As the TRACE regulation was incepted in July 2002, this works as the natural starting point for the 

analysis. The system is updated periodically, and at the start of this paper in February 2015 data was 

available until the end of Q3 2014, that is September 30th 2014. This time frame yields altogether 

3085 trading days and 147 months. With a time span over a decade, covering effects of seasonality 

as well as times of turmoil like the financial crisis, the sample should be of sufficient size.  

For certain firms, some single trading days might have been excluded from the sample 

due to missing observations of closing price or volume. The total number of trading days is then 

adjusted for the month in question to account for the missing observations. These firms include 

tickers TXN, HAL and T, and altogether 10 day observations were excluded from the sample due to 

these missing values. Since the final study uses monthly measures of liquidity, this has minor 

implications for the study as a whole. The same issue is present with the sample of bonds, as many 

of them do not trade every day. However, in this case the issue is already mostly overcome by the 

fact that the liquidity measures are taken to the firm level, meaning that for the liquidity measure it 

is sufficient that the given firm has at least some of its outstanding bonds trading that day. If this is 

not the case, then the same method of adjusting for the trading days is applied as with the equities.  

4.2.3. SAMPLE OF FIRMS 
As the TRACE database only considers the US market, and similar regulatory data requirements do 

not exist elsewhere to the same extent yet, the realm of possible samples was restricted to US firms. 

To ensure sufficient trading activity existing in the first place
11

, the sample is defined to only 

include the largest firms as measured by market capitalization. The natural line to draw was the 

SP100 index, that includes the 100 largest firms trading in the US stock market, as measured by the 

market capitalization. The final sample is then chosen as the firms that have been continuous 

constituents of the SP100 index during the time frame of the analysis.
12

 The composition of the 

                                                        
11 Calculating a liquidity measure for the median bond outlined in the introduction would be challenging to say 
the least. 
12 Firms are only included in the sample as their main ticker symbols, ignoring possible other tickers pre-merger; 
such as AT&T and SCB, where only data for AT&T is included until their merger in late 2005. 
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index is controlled at the first trading day of each quarter between Q3 2002 and Q3 2014, and the 

firms with continuous participation at each control date are included in the sample. Out of these 

firms only those with continuous trading data available were included, meaning that if the firm 

lacked more than a month of consecutive trade data in the CRSP database, it was excluded from the 

sample
13

. Furthermore, due to their exceptional firm characteristics, banks and other financial 

institutions are excluded from the sample.
14

 On these criteria the final sample is 42 firms (See 

Appendix 1 for full list). With the 147 months, this yields an overall sample of 6174. It must be 

noted that as some firms do not have bonds outstanding or trading during some of the months, the 

total sample used is somewhat lower (see section 4.3.5). The sample represents heterogeneous 

industries as based on the S&P Dow Jones Indices sector classification, (following GICS system
15

),  

with the following industries present: Consumer Discretionary (3 firms), Consumer Staples (6 

firms), Energy (3 firms), Health Care (7 firms), Industrials (9 firms), Information Technology (8 

firms), Materials (2 firms), Telecommunications (2 firms) and Utilities (2 firms). 

 This methodology yields a sample of firms that are not only significant in scale but 

also biased towards those that are more stable in their earnings or operations in general. As both are 

characteristics viewed positive from a credit risk perspective, the sample tends to weigh more 

towards issuers with stronger credit profiles: at beginning of the sample time period as well as at the 

end
16

 all firms in the sample were rated investment grade by Standard & Poor’s Rating Services 

(see Figure 4.1 / Appendix 3) implying some reduced sample heterogeneity in credit risk that would 

allow for conclusions based on variables such as credit ratings. Also as issuer level credit ratings 

tend to be more stagnant than many of the variables included in the analysis (see 4.3.2.) implying 

consequences for the fixed effects estimation, the analysis here does not consider them and credit 

risk is assessed through more fundamental variables such as leverage. 

                                                        
13 Time Warner and Ford were excluded from the sampe based on this criterion. 
14 Those excluded based on this criterion: Citigroup Inc, American Express Corporation, Bank of America 
Corporation, Morgan Stanley Corp, US Bancorp Inc, JP Morgan Chase & Co, Wells Fargo & Co. 
15For more information: https://www.msci.com/gics.  
16 Issuer Credit ratings controlled at 1st July 2002 and 1st September 2014. It is acknowledged that controlling at 
two dates is not sufficient for robust conclusions, but works as an indicator of credit quality within the sample as 
well as its stability. 

https://www.msci.com/gics
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Figure 4.1. Sample firm Issuer Credit Ratings per rating category, by Standard & Poor’s Ratings 

Services
17

 

4.2.4. EQUITY SAMPLE 
The equity sample consists of the stocks trading for the list of firms defined previously. For each of 

the firms only one series of stock is included, that is the stock (ticker) that is trading as a constituent 

of the index. For each of these stocks daily trade data is obtained from the CRSP database. Mainly 

variables referring to daily cosing prices and volumes are used as building blocks for the liquidity 

measures and other variables incorporated in the model. If daily observations are missing for price 

or volume, the day for the given stock is dropped from the sample. The precise parameters as well 

as steps for calculating liquidity measures from the sample are outlined in section 5.2. 

4.2.5. BOND SAMPLE 
The total number of individual bond securities trading during a given month for a firm ranges 

between 1 and 693. These have varying maturities, and hence have been trading for various periods 

of time during the time frame. Since a common refinancing approach of firms is to refinance 

maturing debt with similar instruments, and therefore maintain stability in the level of debt 

outstanding, this matter is considered of limited importance here. As this paper focuses on firm 

level bond analytics, individual bond characteristics are left out and analysis is only based on 

aggregated firm level bond liquidity. If some bond is missing observations on volume, this issue is 

overcome by the fact that trade volume weighted averages are used; this implies that a weight of 

zero is assigned to observations with missing values, and thus the observation is excluded from the 

                                                        
17 BBB- is classified as the lowest investment grade rating in the scale. As mentioned, none of the issuers within 
the sample had an outstanding rating below investment grade. 
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sample. Overall 13 460 426 bond trades were initially included in the analysis. Since TRACE was 

incepted in phases, the first years (2002-2004)
18

 do not include necessarily all bonds outstanding for 

the given firm, but the amount of bonds was deemed sufficient for the analytical purposes here. 

 An important notation regarding the TRACE records, is that it truncates all trades 

above 1 000 000 in quantity as 1MM+ for high yield bonds, and trades above 5 000 000 in quantity 

as 5MM+ for investment grade bonds. All of these trades are included in this paper as if they 

correspond to the higher limit quantities. This will bias the results to some extent as it will reduce 

the impact and presence of extremely large institutional trades which are known to have a presence 

in the bond market, but better data is nowhere available. It can however be said that the impact 

remains marginal, as only approximately 2.5% of all trade observations had to be treated this way. 

Furthermore it is doubtful how many of these 2.5% were trades materially different from the 

truncation threshold to actually cause a risk of bias in the trade volume based approach. 

4.2.6. ATTRITION 
If the firm has no bonds outstanding or bonds trading for the given month, the month is dropped 

from the sample. There were altogether 408 firm months with no bond trade data out of the total 

amount of 6174 months of trading within the time frame and firm sample. This results in an 

unbalanced panel of 5766 monthly observations of both bond and equity trading to be included in 

the model. Similar problems do not exist with the equity sample. Presence of attrition results in 

some test statistics being unable to produce reliable estimates, such as the standard Breusch Pagan 

Lagrange Multiplier, a test for two-way random component (Baltagi, 2008, p. 59), forcing the 

analysis to rely on other qualitative and statistical methods when assessing the model and error 

component choice.  

The reason for this attrition is somewhat correlated with the independent variables; 

since a firm is dropped from the sample if it has no bonds outstanding or trading which cearly 

correlates with at least leverage. This represents a form of selection bias meaning that the inclusion 

in the sample is not entirely random since having no bonds trading (or outstanding) is an event 

where liquidity is still of interest. As a comparative analogy; a research of financial distress where a 

firm is dropped due to going bankrupt. However, a fixed effects approach allows for the attrition to 

be correlated with the unobserved effects in the error term (Woolridge, 2012, p. 489) so the analysis 

can carry on with the chosen specification. 

                                                        
18 At start in July 2002 only investment grade issues with initial issuance above $1 billion were included, 
supplemented in March 2003 by issues above $100 milion. After October 2004 all bonds were incuded. 
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4.3. APPROACH AND METHODS 
Data and empirical findings stand as the foundation of this paper, and therefore the most important 

methods employed relate to those that are used to build the econometric model. This section 

outlines the entire empirical research process, presents the economic reasoning for research choices 

and provides the reader with an understanding on the development of ideas used in the model and 

conclusions drawn. 

4.3.1 MEASUREMENT OF LIQUIDITY 
As mentioned before, multiple definitions and angles in regard to liquidity are at place in current 

literature, and therefore a straightforward consensus on employed liquidity measures does not exist. 

It is up to analytical purposes and theoretical baseline assumptions to determine the used liquidity 

metric for the study. A comparison of different liquidity measures was performed in section 3.3., 

whereby the choice of liquidity measurement is outlined as well. Main emphasis on measurement 

choice is on applicability to both of the markets and the data available, as well as support from uses 

in previous research. Hence the choice of liquidity measure is purely qualitative. A quantitative 

comparison of the measures would have been ideal, but unfortunately not applicable at the scale of 

this paper. The chosen measure is the Amihud ILLIQ (Amihud, 2002) in monthly terms, defined as:  

      Eq. (4.1.) 

𝐼𝐿𝐿𝐼𝑄 =  
1

𝑁𝑡 
× ∑

|
𝑃𝑡− 𝑃𝑡−1

𝑃𝑡−1
|

(𝑄𝑡 × 𝑃𝑡)

𝑁𝑡

𝑡=1

 

 

Where Nt is the number of trading days during the month, Pt is the security’s closing price on the 

day, Pt-1 is the security’s closing price the previous trading day, and Qt is the traded amount during 

the day. For the bond sample the denominator term is already incorporated in the database (that is, 

volume in dollar terms), whereas for the equities it is calculated as specified above. 

4.3.2. VARIABLE CONSTRUCTION 
Aside from the liquidity measures outlined before, the model incorporates firm level factors to 

account for differences in liquidity. Due to the analytical choice to only study firm evel phenomena, 

individual bonds’ characteristics, such as type, maturity, callability etc. are excluded from the 

model. The variables were chosen to be tested in the first place based on the economic reasoning 

discussed below. As somewhat little research exists at firm level liquidity drivers, this paper relies 

mostly on arguments based on the author’s interpretation on existing financial and economic 

literature. The chosen variables are divided into two main groups based on their roots, and 
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positioning in the below spectrum. These groups are then introduced to the OLS models in phases, 

finalized by a third group, lagged variables, introduced last and discussed in section 2.6.2.1.1. 

The firm factor variables relate to those that could be reasoned to motivate investment 

decisions in the stock or bond of a given firm. An array of possible factors to be considered exists, 

and the ones chosen for this paper are divided into two main groups, namely firm fundamentals and 

market speculative factors. Firm fundamentals include leverage (impressed as the Debt-to-Equity 

ratio), firm size (Market Cap), Return on Assets (ROA). The speculative factors include a firm risk 

metric Beta, a valuation variable (impressed as the P/B ratio), and the monthly stock return.  

 

Figure 4.2. Positioning of Variables based on their nature
19

 

 

The following reasoning applies for the variables included as firm fundamentals. 

Leverage is included as it has a clear relation to the risk profile of the bond investment, as it is one 

of the two main components of default risk (Ericsson & Renault, 2006, p. 2220). Moreover it has 

been shown in multiple studies that the risk of equity (Amihud & Mendesohn, 2012, p. 23) and risk 

of financial distress increases with leverage, and hence clearly indicates consequences for both,  the 

stock and bond investment as distressed firms can be expected to be less attractive to investors and 

hence less liquid. Further, since this paper has focus on the commonality and interaction of stocks 

                                                        
19 Own illustration. 



Karoliina Hienonen – Copenhagen Business School   

 

Page 38 of 94 
 

and bonds, leverage is at the core as it captures the ranking of the claims that investing in the two 

security types represent to the firm; stock holders can only claim their right to the assets once debt-

hodlers have claimed theirs (Eom, et al., 2004, p. 500). Fang et. Al. (2009) found a link between a 

higher proportion of equity and increased stock liquidity, giving reason to believe that this could be 

the case for bonds as well. The Debt-to-equity ratios are obtained from Bloomberg at a quarterly 

basis for the overall time frame of the paper, and then applied to all months in the given quarter.  

Furthermore market capitalization is used as firm size variable. A monthly market 

capitalization proxy is calculated on each month’s first trading day as: 

      Eq. (4.2.) 

𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝑃𝑡 × 𝑆ℎ𝑎𝑟𝑒𝑠 𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔𝑡 

 

Where Pt is the month’s first trading day’s closing price and Shares outstandingt is the number of 

shares the firm has outstanding at this point in time. Firm size has been observed to be closely 

linked to trade volumes as well as liquidity, making it necessary to include a size proxy into the 

model. Also, firm size is included in the three factor model by Fama and French, just like the price-

to-book ideology. Each of the firms represent the very high end of market capitalizations trading in 

the US market, but some variability within this high end exists that allows for analytical judgement. 

 As a variable reflecting the firm’s actual earnings, the Return on Assets (ROA) is 

introduced. This is defined as the firm’s latest reported earnings as a fraction of the firm’s total 

assets. Since the earnings are published on a quarterly basis, the announced returns for a given 

quarter are applied to all three months in the following quarter as the currently prevailing ROA 

information. The ROA is formally defined as follows, where Net Earnings are the reported earnings 

from the previous quarter and Total Assets the book value of assets in the previous quarter: 

      Eq. (4.3.) 

𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐴𝑠𝑠𝑒𝑡𝑠 =  
𝑁𝑒𝑡 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 (𝐿𝑜𝑠𝑠)

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝐵𝑉
 

 

 For market speculative factors, the fundamental idea is to include variables that reflect 

the speculative information content in the market, and which clearly drives market participants. The 

simplest speculative variable is clearly the stock return for the given firm’s traded stock. This is 

simply defined as the realized return during the last month of trading, and defined on each month’s 

first trading day as the rate of return from the previous month’s first trading day. The return is 

defined as follows, where Pt is price today on the first trading day of the given month and Pt-1 is the 

price one month ago. 

 



Karoliina Hienonen – Copenhagen Business School   

 

Page 39 of 94 
 

      Eq. (4.4.) 

𝑅𝑒𝑡𝑢𝑟𝑛 =  
(𝑃𝑡 − 𝑃𝑡−1)

𝑃𝑡−1
 

 

The betas are simply the equity betas as suggested by the CAPM model. These are 

included to represent the firm’s systematic risk in the market, in the form of overall return 

sensitivity to market wide fluctuations. A risk metric like this is included to allow analysis on 

whether patterns in liquidity can be accounted for the covariance profile of the given security, and 

to study risk-return relationships as drivers of liquidity. The Beta values are determined following 

the example by Frazzini & Pedersen (Frazzini & Pedersen, 2014); that is on a rolling basis from 

daily data for the stock returns and return on the SP500 index (commonly used proxy for the market 

return). For each stock, each day from July 1st 2002 onward the previous 252 trading days’
20

 rolling 

standard deviation of returns (σstock) and correlation with the market index returns (ρstock, index)  is 

calculated, as well as the standard deviation for the market index returns (σindex). The 252 day 

historic covariance between the stock and market return is then calculated for each day as: 

      Eq. (4.5.) 

 

𝐶𝑜𝑣𝑠𝑡𝑜𝑐𝑘,𝑖𝑛𝑑𝑒𝑥 =  𝜌𝑠𝑡𝑜𝑐𝑘,𝑖𝑛𝑑𝑒𝑥 × 𝜎𝑖𝑛𝑑𝑒𝑥 × 𝜎𝑠𝑡𝑜𝑐𝑘 

 

The rolling historic Beta values are then calculated for each day using the CAPM methodology 

below. Each month’s first trading day’s Beta is used as the monthly Beta value for the stock.  

      Eq. (4.6.) 

𝛽𝑠𝑡𝑜𝑐𝑘 =
𝐶𝑜𝑣𝑠𝑡𝑜𝑐𝑘,𝑖𝑛𝑑𝑒𝑥

𝜎𝑖𝑛𝑑𝑒𝑥
2

 

 

 A valuation ratio is included for two reasons. First it presents a speculative component 

of the market’s view on the value of firm’s assets that both bonds and stocks represent claims to, 

and secondly as it is a commonly employed variable in investment decision making in the stock 

market. Price-to-book-ratio was chosen as the valuation proxy due to its popularity among 

investors. Furthermore, a variant of the price-to-book idea is included by Fama and French in their 

three factor model, supporting the view that this in fact has an impact on stock returns and therefore 

presumably a role on liquidity. For each firm the book value of equity is obtained on a quarterly 

                                                        
20 There are on average 252 trading days each year. However, for each stock July1st – July 9th 2002 only include 
247 days of historic values since 2001 had an extraordinarily low number of trading days, which was not 
accounted for when obtaining the data for the calendar year prevailing the time frame of the analysis. 
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basis from the COMPUSTAT database. The book value of equity is defined as the difference 

between the book values of total assets and liabilities. The quarterly observations are then applied to 

each of the months during the quarter.
21

 The price-to-book-ratio is then defined as the ratio between 

the market price of the stock and its book value (Book value of equity divided by shares 

outstanding). The market price for each month’s first trading day is used as the market price proxy. 

 Due to the research choice to concentrate on firm level factors, bond specific 

characteristics are ignored in the model. It can be noted however, that it has been shown in literature 

that factors such as bond’s age and issue size impact liquidity (Bao, et al., 2011), and possible other 

candidates for such characteristics could be e.g. credit rating or callability features. The number of 

bonds trading for the given firm each month is included in the model, as a possible structural cause 

for differences in aggregate bond liquidity.  

 

 

Table 4.1. Summary of Variables 

4.3.2.1. LAGGED VARIABLES 
A brief touch-upon to the lead-lag effects is provided by including lagged variables as controls at 

the final stage of the models. The variables that are included with a lag of one time period are the 

liquidity measures themselves, as well as the stock return. Since the other firm variables are 

reasoned to experience changes with a clearly slower pace and scale, these are not included as 

lagged variables; the information content for the market participant is not greatly increased from 

                                                        
21 For CSCO, HD, HPQ, MDT and WMT the values were missing for 2014Q3, so the 2014Q2 measures were 
extended to the final quarter of the time frame. 

GROUP VARIABLE MODEL LABEL DEFINITION

ILLIQ(EQUITY) EQILLIQ Monthly Amihud ILLIQ for Stocks

ILLIQ(BOND) BILLIQ Monthly Amihud ILLIQ for Bonds

MARKET CAP SIZE Market Capitalization at first trading day of each month

LEVERAGE LEV Last published quarterly Debt-to-Equity ratio (D/E), applied to all months during each quarter

RETURN ON ASSETS ROA Last published quarterly Return on Assets, applied to all months during each quarter

PRICE-TO-BOOK PB The ratio between market price and book value of equity per share at first trading day of each month

β BETA Rolling one year historic equity Beta at first trading day of each month

RETURN RET Monthly rate of return on the stock during the preceding month

LAGGED EQUITY LIQUIDITY EQILLIQ_LAG One period lagged values for Equity Illiquidity measures

LAGGED BOND LIQUIDITY BILLIQ_LAG One period lagged values for Bond Illiquidity measures

LAGGED STOCK RETURN RET_LAG One period lagged values for Stock returns**

STRUCTURAL NUMBER OF BONDS NBONDS The number of bonds that were traded from the issuer during the month*

* a variable of more structural nature, and hence not included in the positioning spectrum

** in practice two periods since the original return variable already accounts for the price development during the 

preceding 30 days

LIQUIDITY

FUNDAMENTAL

SPECULATIVE

LAGGED
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one time period to the next. Furthermore, Leverage and Return on Assets are already incorporated 

into the model as their last reported and published values and hence in practice a lag of a sort. A lag 

of one period is deemed sufficient, since return information is reasoned to be absorbed by the 

market participants with very little delay.  Furthermore, liquidity is not tangible information to be 

absorbed per se, but rather a matter of experience to the market participants, and hence expectedly 

carrying reflecting content with relatively little delay. 

4.3.3. PANEL DATA METHODOLOGIES 
Multiple approaches to treat panel data exist, including pooled approaches, fixed or random effects 

models, first differences regressions or GMM estimations. This paper will consider the most 

standard approaches, that is Pooled OLS and a fixed or random effects regression model. As often 

done in research, the Pooled model is used as a benchmark scenario, and the more sophisticated 

panel methodologies to model the relationship that conclusions are based on. 

4.3.3.1. OMITTED VARIABLE BIAS 
Omitted variable bias is one of the most relevant sources of bias in the OLS methodologies, and the 

treatment of it is in the core of choosing the correct panel methodology. Officially defined as a bias 

occuring when the regressor is correlated with variables omitted from the analysis and when the 

omitted variable is a determinant of the dependent variable (Stock & Watson, 2012, p. 222). As 

defined later on, when analysing panel data with a regression model, the treatment of this bias is in 

the centre of deciding the proper method. Panel data methodologies allow for controlling of these 

omitted variables in the model by specifying the error term in more detail. Since we can almost 

always expect to have unobserved factors that have an impact on the dependant variable, the 

question here relies mostly on the endogeneity part of the definition. If the omitted variables 

included in the error term are expected to correlate with the other independent variables, we must 

account for this in the fixed effects error term, whereas if no correlation exists between the two, a 

random effects model can be estimated. 

4.3.3.2. PANEL REGRESSION METHODOLOGIES  
Pooled OLS is very similar to a regular OLS, since it simply pools the observations together (to 

have N x T observations in the pool) and using OLS specifies constant coefficients that do not 

account for individual cross sections (Cameron & Trivedi, 2005, p. 699), and hence assumes the 

variance of intercepts as zero.  A pooled model thus produces an overall general picture, by 

concatenating the observations across cross sections; these models do not account for individual 

characteristics of the firms (Hsiao, 2003, p. 29). In this paper the first step is a pooled OLS on the 

overall sample, which is analyzed against the backdrop of the panel regression results as a sort of a 
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benhcmark (Woolridge, 2012, p. 489). A pooled estimator is inefficient under an array of 

circumstances, including a tested presence of fixed effects (Cameron & Trivedi, 2005, p. 699), and 

does not properly account for time series effects.  Furthermore, pooled OLS has the tendency to 

underestimate the standard errors (Cameron & Trivedi, 2005, p. 699), an issue addressed further in 

the coming paragraphs of this section. Hence it ultimately works as a point of departure for the 

conclusions, rather than a proper estimate of the relationships and findings. The findings of the 

pooled models are also subject to the results of the poolability F-test, discussed in section 6.3.1. In 

its simplicity, the pooled model is a restricted version of the fixed effects model introduced later in 

its neglectance of the cross sectional heterogeneity (Damodar, 2014, p. 294). 

 To properly account for cross sectional and time differences in financial panel data, 

two main approaches exist; fixed or random effects (Brooks, 2008, p. 490). Theoretically a fixed 

effects model allows for a firm (an effect that is fixed over time for each cross section 

independently) and/or time (an effect that varies across time but is identical to all cross sections) 

fixed effect to exist, and accounts for both in the two-part error term. Essentially this method 

includes a dummy variable for each entity and/or time period, where the beta coefficients act as the 

intercepts for each at time. On the other hand a random effects model assumes perfect endogeneity 

from data, that is no correlation between the error term and the independent (control) variables; this 

approach treats the unobserved individual effects as random variables that are distributed  

independently across the regressors (Cameron & Trivedi, 2005, p. 700). A random effects approach 

incorporates all of the fixed effects assumptions, as well as the added requirement of perfect 

exogeneity (Woolridge, 2012, p. 489). In its essence, the choice between fixed and random effects 

relates to the presence of omitted variable bias, and how it should be treated for in the model. A 

fixed effects model allows for unobserved individual heterogeneity that can be correlated with the 

regressors, whereas random effects employs stricter assumptions that this individual heterogeneity 

is distributed independently of the regressors (Cameron & Trivedi, 2005, p. 697). 

 In this paper the actual choice between fixed or random effects rests upon two 

commonly employed methodologies that are able to produce estimates for unbalanced panels; the 

Hausman specification test and the F-test of poolability. The results of these tests are discussed in 

detail in section 6.3.1. of this paper, but the results heavily suggest a presence of fixed effects and 

hence the paper will disregard random effects specifications in the discussion from here on. A 

shortcoming of the fixed effects approach to be noted is that it allows very limited inferences to be 

drawn beyond the sample in question (Hsiao, 2003, p. 43). 

 In a fixed effects regression two sources of the fixed effect exist, the cross section and 

the time. The economic intuition in this paper is that at least firm fixed effects model should be 
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appropriate, since it is rather safe to assume that there are some unobserved time-invariant firm 

level factors that impact liquidity. Possibly there are also time fixed factors, but identical exposure 

to these by all firms (cross sections) is doubtful. The financial crisis or systematic aspect of liquidity 

would be candidates of this kind of an effect, as well as interest rates (Hsiao, 2003, p. 27) but it is 

arguable whether the impact of these is fixed to all firms. For example the impact of central bank 

interest rate policy is not marginally identical across firms, since the credit profiles and hence the 

marginal impact of a change in the benchmark interest rate varies across firms. Especially since 

focus is on the impact to the independent variables included, the assumption of identical exposure 

to this limited set of factors seems too drastic. The F-test of poolability is run on both sources of 

fixed effects separately, to establish the existence of these two on their own. Based on the results, 

focus is on the fixed effects model with cross sectional dummies only.  

4.3.3.3. STANDARD ERRORS IN PANEL METHODOLOGIES  
In order to draw stronger panel robust inference from the estimators, the standard errors must 

address independence over firm and time. Independence over firm is a safe assumption when using 

the firm fixed effects, but independence over time is assured by using a stricter standard error 

methodology, that accounts for both, heteroskedasticity and autocorrelation in the data (Cameron & 

Trivedi, 2005, p. 703), (Stock & Watson, 2012, p. 406). This approach is employed consistently 

throughout the models, for pooled as well as fixed effects methodologies. Multiple relatively new 

methods have been proposed to correctly produce robust standard errors in solely financial panel 

data settings, such as clustering methods ( see e.g. (Thompson, 2011), (Cameron & Miller, 2015)) 

(Cameron & Trivedi, 2005, p. 707), where serial correlation is allowed between the errors and a 

given cluster or a group (Stock & Watson, 2012, p. 406) but across clusters no correlation is 

assumed. Essentially autocorrelation is allowed within the cross section. Due to their strong 

foothold in the world of econometrics (Petersen, 2009, p. 475) the simple heteroskedasticity and 

autocorrelation (HAC) robust standard errors ( as introduced by (Newey & West, 1987) ) are used 

in this paper
22

.  According to Petersen (2009), the bias resulting from using Newey-West standard 

errors is small, and has its roots mainly in the process of multiplying the original covariance matrix 

by a weight that is determined mostly by the number of lags specified (Petersen, 2009, p. 452). The 

weight is less than one, meaning that including lags in the model decreases the standard error 

estimates and hence the standard errors based on this method underestimate the true standard error 

in the presence of firm fixed effects (Petersen, 2009, p. 453). However, Petersen observes in his 

                                                        
22 Based on a survey by Petersen (2009), 7% of papers use this methodology for standard errors. 
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simulation that this bias is small (Petersen, 2009, p. 437) and once acknowledged in the 

interpretation of results in this paper, the shortcoming can be diminished to a great extent.  

4.3.4. ECONOMETRIC SPECIFICATION 
The econometric analysis employed in the paper treats each of the liquidity measures as the 

dependant variables in turn, and introduces independent variables in phases. As a benchmark case, 

the overall sample is first analyzed using a Pooled methodology with the same order of variable 

introduction as employed later on. Then the analysis moves on to panel level. The above evaluation 

of different panel regression methodologies and test statistics (section 6.3.1.) yields that the final 

model is a fixed effects regression regression, with the model specification defined in equation 4.8 

(Appendix 5 for full specifications). The fixed effects models are run under the assumption of one-

way firm fixed effects, that is ignoring the time fixed effects due to reasons discussed in the 

previous section. Nonetheless, the remaining error term captures the roots of the main focus of this 

paper, the firm. 

The panel regression results are analyzed against the backdrop of the benchmark 

Pooled OLS, theoretically defined as (as adapted from Cameron & Trivedi 2005); 

     Eq. (4.7.) 

𝑦𝑖𝑡 =  𝛽0 +  𝛽1𝑋′1 + ⋯ +  𝛽𝑛𝑋′𝑛 +  𝑢𝑖𝑡 

 

Where all observations are stacked into one large regression (Cameron & Trivaldi, p 702), as 

impressed by the 𝑋′ and the 𝛽 coefficients are estimated for this pool all at once. N refers to the 

number of independent variables included and 𝑢𝑖𝑡 addresses all the unobserved factors in the error 

term. 

A regression model with one-way (entity) fixed effects model is defined as (adapted 

from (Stock & Watson, 2012, p. 401)); 

      Eq. (4.8.) 

𝑦𝑖𝑡 =   𝛽1𝑋1,𝑖𝑡 + ⋯ +  𝛽𝑛𝑋𝑛,𝑖𝑡  + 𝑎𝑖 +  𝑢𝑖𝑡   

 

Where the subscript i refers to the cross section, t to the time period, n to the number of independent 

variables included in the model and the 𝛽’s are the usual coefficient estimates. Intercepts are 

estimated for each of the cross-sections individually, by the inclusion of the dummies. The error 

term 𝑎𝑖  addresses this fixed effect; it includes all the entity dummies (defined as 𝑍𝑖 where 𝑍𝑖 = 1 , 

if 𝑖 = 1 and 0 otherwise, and i = 1... k), their 𝛽 coefficients and the common intercept 𝛽0, in other 

words 𝑎𝑖 =  𝛽0 +  ∑  𝛽𝑘𝑍𝑖
𝑘
1 .  Since it is constant across time but varies across firms it has no t 
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subscript. The error term 𝑢𝑖𝑡  is the traditional residual error; it includes the unobserved effects that 

vary across time and across cross sections. The total error term representing all unobserved effects 

here is the two terms 𝑎𝑖  and 𝑢𝑖𝑡 together. Basically the fixed effects methodology aims at removing 

the 𝑎𝑖  error term by the inclusion of dummies for each cross section.  

 Under any methodological setting in this paper, liquidity in each of the markets is 

treated as the dependent variable, and the independent variables are introduced in stages I - IV, 

starting with the simple liquidity measure from the corresponding market, and then introducing firm 

fundamentals as controls, followed by the speculative market factors and finally including lagged 

variables. Hence n in the following equations increases with each of the stages. The below tables 

summarize the basic sequence of variable introduction into the model equations at each stage under 

all specifications. 

 

 
 

Table 4.2 Summary of independent variables in each phase model 

 

 
Table 4.3 Summary of independent variables in the equations 

 
 

MODEL DEPENDENT VARIABLE INDEPENEDENT VARIABLES n

I EQILLIQ BILLIQ

II EQILLIQ BILLIQ, SIZE, LEVERAGE, ROA

III EQILLIQ BILLIQ, SIZE, LEVERAGE, ROA, BETA, PB, RET

IV EQILLIQ BILLIQ, SIZE, LEVERAGE, ROA, BETA, PB, RET, BILLIQ LAG, EQILLIQ LAG, RET LAG

I BILLIQ EQILLIQ

II BILLIQ EQILLIQ, SIZE, LEVERAGE, ROA, NBONDS

III BILLIQ EQILLIQ, SIZE, LEVERAGE, ROA, BETA, PB, RET, NBONDS

IV BILLIQ EQILLIQ, SIZE, LEVERAGE, ROA, BETA, PB, RET, BILLIQ LAG, EQILLIQ LAG, RET LAG, NBONDS

Y VARIABLE X VARIABLES SYMBOL Y VARIABLES X VARIABLE SYMBOL

BILLIQ BILLIQ

SIZE SIZE

LEV LEV

ROA ROA

BETA BETA

PB PB

RET RET

BILLIQ LAG BILLIQ LAG

EQILLIQ LAG EQILLIQ LAG

RET LAG RET LAG

N BONDS

EQILLIQ
BILLIQ
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The fit of the models is evaluated through the R-squared values, and in phases II-IV, the adjusted R-

squared value is used as means, since it correctly accounts and penalizes for the addition of 

independent variables. The adjusted R-squared is defined from the reported R-squared values by: 

      Eq. (4.9.) 

�̅�2 = 1 −  
(𝑛 − 1)(1 − 𝑅2)

𝑛 − 𝑝 − 1
 

Where n is the total sample size and p is the number of predictors. 

4.3.4.1. ROBUSTNESS CHECKS 
As a mere glimpse on the robustness of the results from the fixed effects regression, the procedure 

is repeated on timewise subsamples split based on the financial crisis. The aim is to extract the 

period of turmoil during the crisis to understand the developments of the relationship ina more 

detailed scale. This is only one method of strengthening the conclusions based on the results, and 

does not remove the limitations of fixed effects estimations in inference to the entire population (see 

section 2.7.), but gives support to the findings based on the regression methodologies.  

4.3.5. ASSUMPTIONS 
A brief description of the assumptions employed prior to the model and analysis is given here. 

These are not elaborated further, but are nonetheless assumed as present. 

4.3.5.1. OLS ASSUMPTIONS 
To assure unbiasedness of the OLS estimator, four assumptions must be at place. Once added the 

prerequisite of homoskedasticity, the five assumptions are known together as the Gauss-Markov 

theorem. Once all five are at place, the OLS can be said to be the best linear unbiased estimator 

(BLUE). The four standard OLS assumptions are (adapted from (Stock & Watson, 2012, p. 238)) 

that for any value of the regressors, the expected value of the error term is zero (zero conditional 

mean), the variables are independently and identically distributed (random sampling), no perfect 

multicollinearity (an issue addressed in section 6 by inclusion of the Variance Inflation Factor). 

Finally it is assumed that large outliers are unlikely, since these bias the OLS estimator of the 

coefficients (Stock & Watson, 2012, p. 238), which translates to linearity of the parameters 

{𝛽0 … 𝛽𝑛}. Once the assumption of homoskedasticity (the variance of the conditional distribution of 

the error term is constant and does not depend on the independent variables), an assumption 

referring to variance of the estimators rather than bias, is added the Gauss-Markov theorem holds, 

and the OLS is efficient. 
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4.3.5.2. PANEL DATA ASSUMPTIONS  
The above OLS assumptions are simply extended in the case of panel data. The first extension 

implies no omitted variable bias, that is that the error term has a conditional zero mean. This 

extends to the assumption of strict exogeneity, meaning that the error term 𝑢𝑖𝑡  is uncorrelated with 

any values of X (Stock & Watson, 2012, p. 404). The second adjustment is that the variables in one 

cross section are distributed identically to but independently of the variables in one cross section. 

The rest of the assumptions are the same as for the case of simple OLS. The multicollinearity 

assumption also extends to the assumption that each explanatory variable varies over time. Finally, 

a key assumption for conclusions is that 𝑎𝑖  includes unobservables that are time-invariant 

(Cameron & Trivedi, 2005, p. 716). For more detailed definitions, see Woolridge (2012).   

The robustness of the results is evaluated from repetition of the models under a variety of 

subsamples. The robustness of the fixed effects model is evaluated against a subsample fixed effects 

model prior to, during and after the financial crisis.  

4.4. HYPOTHESES (AND THEIR DEVELOPMENT) 
 
Based on the theoretic foundation outlined and elaborated on in sections 2, 3 and 4 of this paper, the 

main working hypotheses employed in this paper are the following; 

 

H1: Liquidity in one market is significant in explaining liquidity in the other market. 

H2: Liquidity in one market is significant in explaining liquidity in the other market once controlled 

for firm factors. 

H3: Liquidity in bonds has stronger linkages to firm fundamentals, where liquidity in equities has 

linkages to both, speculatives and fundamentals. 

 

These hypotheses are based on the outlined theory on the mutualities that mainly shape the expected 

value of the securities, and hence their standing in the eyes of investors. The main focus of this 

paper is to find linkages in liquidity, and hence main emphasis is on hypotheses one and two. 

4.5. DELIMITATIONS 
Liquidity is a marketwide concept with numerous angles, levels and tiers, and capturing all of these 

angles in one paper is challenging to say the least. Some major restrictions and simplifications to 

the angle and approach of this paper have been drawn to ensure a structured approach and 

meaningful conclusions. First and foremost, perhaps the most central limitation of this paper is the 

fact that liquidity can only be captured form one angle with any one of the available metrics, 
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leaving room to question whether the same findings would apply when different measures of 

liquidity are used. Ideal would be to include multiple liquidity measures like is popular in research, 

but due to the scale and scope of this paper this was considered too exhaustive of an action to 

undertake. Furthermore, measurement bias is present in the variables, since major data reduction 

techniques were applied at numerous stages. Aggregating measures is never ideal, but best practice 

was ensured by keeping the applied methodlogy as constant as possible throughout the variables. 

This applies mostly to the trade volume weighted average method as the representative of the 

underlying observations with the bond sample. The guiding principle was to ensure that each trade 

is represented in the final measures corresponding to their relative importance for measured 

liquidity.
23

 The other commonly employed aggregation method was to use values observed at a 

specific point in time and controlled at a given interval, rather than using average values. This was 

done to ensure the time series properties of the variables. 

 A central limitation is also incurred by the choice to focus on firm level factors, 

which leaves all bond characteristics out of the model as described in section 2.5. Concatenating an 

aggregate bond level liquidity results in some possibly valuable factors to be omitted in the 

analysis, especially when employing a rather straighforward and simplistic methodology of trade 

volume weighted average. It can be concluded that the true liquidity relationships between the two 

markets are most likely much more vivid once accounting for bond types and credit profiles further, 

but since the purpose of this paper is to provide some initial outlines of the relationships from the 

viewpoint of the firm, the firm level methodology is addressed as sufficient. 

In terms of econometric methodology, the major limitations relate to the choice to 

focus on firm fixed effects and ignore time-fixed effects, since this approach allowed for the same 

modelling approach to be used at both of the markets. In general with fixed effects, it has been 

generally noted in literature and research that drawing inference to the entire population based on a 

fixed effects model run on a sample has some limitations and must be pursued with care.  

 As the sample is restricted to a relatively low number of firms, representing a 

somewhat homogeneous group in terms of geography, size, credit quality and trading activity, the 

conclusions drawn in the paper must be carefully considered before extending to firms in a larger 

scale. The analysis is based on some of the most frequently traded stocks in the world, meaning that 

extrapolating the findings to firms facing less trading activity in the market might prove 

problematic. However some rough guidelines for applications in terms of the firm characteristics 

can hopefully be drawn from the analysis. 

                                                        
23 As will be defined later on in the paper, trade volume is seen as a vehicle for liquidity and hence proper basis 
for assigning weights. 
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Finally, in terms of data quality it must be noted that the TRACE records depend on 

the reporting made by the  brokers and dealers participating in the trades, and are hence prone to 

simple errors. Dick-Nielsen (2009) lists these errors thoroughly and discusses their impact to 

analysis on bond trade phenomena. However, it could be argued that since the TRACE system has 

matured greatly since the time of the paper, some of these issues could be diminished. Also using 

the WRDS to obtain the data helps, since the data going through there has already gone through 

processes of cleaning. Further, since this paper discusses day and month level data the error biases 

from simple trades are somewhat less dramatic than those for trade level methodologies. 

5. MEASURING LIQUIDITY  
As described in section I of this paper, the chosen liquidity measure is the Amihud ILLIQ. It is 

easily applied to both of the markets, and is supported by the extensive comparison of liquidity 

measures performed by Goyenko et al (2009) as ”the preferred liquidity measure when studying 

liquidity from a  price impact viewpoint” (Goyenko, et al., 2009, p. 179). To ensure firm level 

comparable analysis, for firms with multiple bonds outstanding these individual bond measures are 

aggregated onto a firm level metric. Furthermore, as the equities data is on a daily level and the 

bond data is initially at trade level, methods are applied to boil the bond data down to a daily level 

in the first place. These methods are described in detail in section 5.2. 

5.1. EQUITY SAMPLE 
For the equity sample day level data is obtained for the closing price as well as quantity of shares 

traded each day for each of the stocks trading. Only one stock per firm is included, the stock ticker 

trading as the index constituent. The daily closing price is used as the proxy for the return 

calculations, as well as for the daily dollar volume. 

             Eq.(5.1) 

𝐷𝑎𝑖𝑙𝑦 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 =  𝑟𝑑 = |
𝑃𝑡 −  𝑃𝑡−1

𝑃𝑡−1
| 

 

Where Pt is the closing price today and Pt-1 is closing price the previous trading day. 

      Eq.(5.2) 

𝑉𝑂𝐿𝑑𝑎𝑖𝑙𝑦 = (𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦𝑑𝑎𝑦 × 𝑃𝑟𝑖𝑐𝑒𝑑𝑎𝑦𝑐𝑙𝑜𝑠𝑖𝑛𝑔) 

 

Where Quantityday is the number of shares traded during the day and Pricedayclosing is the daily 

closing price.  
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  A monthly Amihud measure is obtained by adjusting the daily absolute return per 

dollar volume by the number of trading days each month. For simplicity, the effect of dividends is 

ignored in this paper. Furthermore, for the first month period during the sample, the number of 

trading days is adjusted by the fact that return was only obtained from day two onward. In practice, 

the N for each firm in July 2002 was deducted by one. The following equations were applied. 

      Eq. (5.3) 

 

𝐼𝐿𝐿𝐼𝑄𝑑 =  
𝑟𝑑

𝑉𝑂𝐿𝑑
 

 

Where rd is the daily return as defined in equation 5.1, and Vold is the daily trading volume 

measured in dollar terms from equation 5.2.     

      Eq. (5.4) 

 

𝐼𝐿𝐿𝐼𝑄𝑚 =  
1

𝑛
∑ 𝐼𝐿𝐿𝐼𝑄𝑑

𝑛

1

 

 

Where n is the number of trading days in the month for the security and ILLIQd is the daily 

Illiquidity factor as defined in equation 5.3. 

5.1.1. RESULTS 
As was expected, the illiquidity measures for the stocks are extremely low in general, implying vast 

liquidity.
24

 As the sample consists of only the largest US firms as measured by market 

capitalization, it was reasonable to expect that the illiquidity measures are low even for equity 

standards, as firm size has been shown to positively correlate with liquidity in stocks (Pastor & 

Stambaugh, 2001, p. 22). The individual firm summary statistics can be found in the appendix (see 

Appendix 6), but this section will not discuss these descriptive statistics at the level of the firm. The 

partitions here provide the basis for the landscape of liquidity in equities within the sample; by first 

presenting the overall sample, then dividing the sample based on observed liquidity into groups of 

high, medium and low liquidity
25

, and finally looking at the overall sample before, during and after 

the financial crisis. To compare between two distinctive groups, that consist of distinctive groups of 

                                                        
24 For convenience of the reader, the measured ILLIQ-metrics for equities are scaled by 100 000 000. 
25 Please note that high liquidity refers to a situation with the lowest ILLIQ measures. 
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observtaions (firms) themselves, the variance coefficients
26

 are the most sufficient means of 

comparison since this measure allows fair comparison between the different scales of the two 

measures to draw robust conclusions on the dispersion of the observed illiquidity measures (Hacket 

& Caunt, 1994, p. 285). 

For all the below groupings, the median value is below the mean value, suggesting some 

positive skewness (Hacket & Caunt, 1994, p. 255). In other words, there seem to be more 

observations in the lower end of ILLIQ-measures, implying high liquidity in general with fewer 

observations in the right end of the distribution presenting decreases in liquidity. Liquidity in 

equities has increased rather heavily since the financial crisis, but interestingly was on average at a 

lower level before the crisis than during the crisis (see section 5.1.1.1. for more detailed discussion). 

The high liquidity group observes mean and median values closer to each other than the other 

groups, suggesting that firms with high liquidity do not possibly experience such heavy liquidity 

shocks that they would have heavy outlier influence. This would suggest that high liquidity is a 

steadier phenomenon, whereas liquidity shocks are more commonly experienced as sudden 

decreases of liquidity. 

 Variance of liquidity supports this view as well; the high liquidity group observes a 

far lower coefficient of variance than do the others. As liquidity in equities is in an extremely high 

level on a steady manner, the shocks are more likely to realize as decreases to liquidity and hence 

increasing the variance of the low liquidity group. Moreover the variance coefficients suggest that 

liquidity has been steadier after the financial crisis, than it was before or during the crisis. Most of 

the overall variance in liquidity seems to stem from the earlier times, since the total sample variance 

is similar to that of the pre-crisis era. Section 5.1.1.1. elaborates this further. 

 

                                                        
26 Defined as the ratio of the standard deviation to the mean; 

𝜎

𝜇
 . 
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Table 5.1. Equity ILLIQ summary statistics with different grouping methodologies 

5.1.1.1. TIME PATTERNS 
To briefly describe market wide movements in liquidy during the time frame, summary statistics 

(mainly the mean) describing the overall stock sample liquidity each quarter are briefly analyzed. 

This segmentation is motivated by the idea that liquidity experiences commonality, that is market 

wide shifts that are not related to firm factors, and hence must be kept in mind when analyzing the 

results later on. The below figure describes the mean liquidity each quarter to show market wide 

changes. It is noted however, that simply relying on the observed mean during each quarter is a 

simplistic approach, however sufficient for the acknowledgement of patterns purpose here. 

 

Figure 5.1. Quarterly mean aggregate stock liquidity  

GROUP N Obs MEAN MEDIAN STDEV

COEFFICIENT 

OF 

VARIANCE

MINIMUM MAXIMUM RANGE

TOTAL 5766 0,0041688 0,002772 0,0052086 1,249424295 0,000260831 0,1032326 0,1029718

LOW 1968 0,0077532 0,005821 0,0073362 0,946215756 0,0019841 0,1032326 0,1012485

MEDIUM 1914 0,003283 0,0026346 0,0020969 0,63871459 0,000992959 0,0176208 0,0166278

HIGH 1884 0,0013576 0,0011283 0,000766459 0,564569093 0,000260831 0,0051142 0,0048534

Pre Q3 2007 2186 0,00585 0,00376 0,00740 1,265034702 0,00040 0,10323 0,10284

Q3 2007 - Q4 2009 1200 0,00421 0,00321 0,00354 0,839914469 0,00040 0,02741 0,02701

Q1 2010 onwards 2380 0,00260 0,00203 0,00203 0,777538875 0,00026 0,01582 0,01556

Analysis Variable : EQILLIQ
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A clear spike in iliquidity can be seen around the financial crisis in 2008 and early 2009. This is in 

line with what was observed in the markets in general and what has been discussed much since. In 

the early stages of the time frame liquidity saw steady increase until the financial crisis, which 

could be due to the major tehcnological improvements; both increased availability of information 

due to information technologies as well as introduction of concepts such as electronic trading 

platforms and high frequency trading (Chordia, et al., 2011, p. 243). Ever since the financial crisis, 

the aggregate liquidity has been relatively steady with some variation that could be addressed as 

seasonal effects. Commonality in liquidity has been observed to increase during times of economic 

distress (Karolyi, et al., 2012, p. 83), meaning that spikes such as the one observed here during the 

crisis can be expected as the entire market observes similar shocks to liquidity simultaneously. 

5.2. BOND SAMPLE 
The bond sample is less straightforward to deal with than the equity sample due to the fact the 

TRACE database records transactions on a trade level instead of a day level, and the fact that the 

prices are dispersed due to the OTC dealer market nature. To arrive with daily measures that are 

comparable with the scale of data available from the equity market, the bond transactions data must 

be aggregated to a daily basis. This issue is handled as follows. Daily volume is the simple sum of 

the trade volumes during the day, but a trade weighted methodology is applied for the prices 

executed during the day, so that each trade is accounted for their volume during the day and hence 

impact. The TRACE database records trade volumes directly in dollar terms, so the volume 

corresponds to the precise amount traded in the market. The weight assigned for each trade is 

simply the fraction of the day’s total trading volume for the security, and the closing price is then 

the trade volume weighted average of the execution prices during each day. 

      Eq. (5.5) 

𝑉𝑜𝑙𝑑𝑎𝑦 = ∑(𝑉𝑜𝑙𝑡𝑟𝑎𝑑𝑒 

𝑁

1

) 

 

Where Voltrade is the recorded dollar volume of the trade and N is the number of trades this trading 

day.       

      Eq.(5.6) 

 

𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑟𝑎𝑑𝑒 =
𝑉𝑜𝑙𝑡𝑟𝑎𝑑𝑒

∑ 𝑉𝑜𝑙𝑑𝑎𝑦
𝑁
1
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Where Voltrade is the dollar volume of the trade in question, Voldaily is the daily dollar volume for the 

security in question and N is the number of trades that day for this security 

 

      Eq. (5.7) 

𝑃𝑟𝑖𝑐𝑒𝑑𝑎𝑦 𝑐𝑙𝑜𝑠𝑖𝑛𝑔 = ∑(𝑊𝑒𝑖𝑔ℎ𝑡𝑡𝑟𝑎𝑑𝑒  × 𝑃𝑟𝑖𝑐𝑒𝑡𝑟𝑎𝑑𝑒

𝑁

1

) 

 

Where Weighttrade is as defined before and Pricetrade is the recorded price for the trade in question 

and N is the number of trades for the security this trading day. 

Once daily volume and price figures are in place, the same methodology as for 

equities described before can be applied to arrive at monthly ILLIQ measures for each bond. Again 

the first trading day is ignored in the sample as return observation is unavailable, and hence the 

number of trading days is adjusted by one for each bond at the month of the bond’s trading start. 

      Eq. (5.8) 

𝐷𝑎𝑖𝑙𝑦 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 = |
𝑃𝑡 −  𝑃𝑡−1

𝑃𝑡−1
| 

 

Where Pt is the price today as defined in equation 5.7 and Pt-1 is the same for the previous trading 

day. 

      Eq. (5.9.) 

𝑉𝑜𝑙𝑚𝑜𝑛𝑡ℎ = ∑(𝑉𝑜𝑙𝑑𝑎𝑦 

𝑛

1

) 

 

Where Volday is as defined in equation 5.5 and n is the number of trading days for the security this 

month. 

      Eq. (5.10) 

𝐼𝐿𝐿𝐼𝑄𝑑 =  
𝑟𝑑

𝑉𝑜𝑙𝑑
 

 

Where rd is the daily return from the trade weighted average trading prices, and Vold is the daily 

trading volume for the security as measured in dollar terms. 
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      Eq. (5.11.) 

𝐼𝐿𝐿𝐼𝑄𝑚 =  
1

𝑛
∑ 𝐼𝐿𝐿𝐼𝑄𝑑

𝑛

1

 

 

Where n is the number of trading days in the month for the security and ILLIQd is the daily 

Illiquidity factor as defined above. 

To ensure analytical comparability for the model, the monthly bond ILLIQ measures 

are brought to the firm level by following the same logic of weighing the liquidity measured based 

on trade volume weights. This is done by applying the same trade weighted ideology as for the 

bonds in the first place; that is each single bond’s individual ILLIQ measure is weighted with their 

contribution to the given firm’s total bond trading volume during the month and then a weighted 

average monthly ILLIQ is calculated for the firm’s outstanding bonds. 

      Eq. (5.12.) 

𝑊𝑒𝑖𝑔ℎ𝑡𝑚𝑜𝑛𝑡ℎ𝑡𝑜𝑡𝑎𝑙 =
𝑉𝑜𝑙𝑚𝑜𝑛𝑡ℎ

∑ 𝑉𝑜𝑙𝑚𝑜𝑛𝑡ℎ
𝐵
1

 

 

Where Volmonth is the dollar volume for the security in question this month, and B is the number of 

bonds with active trading from the same firm this month. 

      Eq. (5.13.) 

𝐼𝐿𝐿𝐼𝑄𝑡𝑟𝑎𝑑𝑒𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 = ∑(𝑊𝑒𝑖𝑔ℎ𝑡𝑚𝑜𝑛𝑡ℎ𝑡𝑜𝑡𝑎𝑙  × 𝐼𝐿𝐿𝐼𝑄𝑚

𝑛

1

) 

 

Where Weightmonthtotal is the given security’s fraction of the monthly volume for the firm’s bonds 

trading this month, ILLIQm is the monthly ILLIQ factor as defined in equation 5.11 and n is the 

number of bonds trading this month from the firm in question. 

5.2.1. RESULTS 
As was expected, the illiquidity measures for bonds are multifold to those of stocks

27
. Furthermore, 

the results for the bonds represent a far greater variance and scale than the equity measures. A 

structural likely partial explanation is that each ”bond portfolio” that the monthly illiquidity 

measures are calculated for represents a varying amount of securities (from 1 to 693), as well as 

greatly varying trade activity and composition of bond types. Since the number of trades is initially 

at a low level, the marginal impact of one additional trade are far greater in the bond market than 

                                                        
27 Again for reading convenience, the ILLIQ measures for bonds are also scaled, using 1000 as multiple. 
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the equity market. The means and the medians are rather widley dispersed in all groupings, 

suggesting some clear shock observations to liquidity that influence as outliers. This range is by far 

the largest at the low liquidity group, suggesting again that the clearest spikes are experienced as 

sudden decreases of liquidity. This group also seems to contribute the most to the variance in the 

overall sample. In the bond sample the effect of the financial crisis can be seen clearly; liquidity 

before and after crisis are rather similar, whereas liquidity during the crisis is clearly lower. 

 The variance coefficients range rather widely for the sample, supporting the view that 

bond liquidity is less systematic, more varying and dispersed in nature. Furthermore, these 

coefficients are much larger for bonds than for equities. Different from equities, the variance in 

bond liquidity is not highest for those with lowest liquidity, but rather those with medium liquidity. 

This could be seen as evidence of the known fact that for bonds illiquidity is a more steady 

phenomenon, and hence the group with the lowest liquidity does not observe extraordinary 

variation stemming from clear spikes of illiquidity. However, similarily as with equities the group 

with highest liquidity observes again by far least variation in liquidity, which suggests that spikes 

are probably less likely to take place as sudden increases of liquidity. Interestingly the variance is 

very high in each of the time period subgroups, suggesting that within each time period alone 

liquidity has experienced as wide volatility as observed overall for the sample. This would suggest 

that liquidity in bonds is not subject to a clear trend during the time frame of the sample, but rather 

fluctuates back and forth during a subperiod. 

  

 

Table 5.2. Bond ILLIQ Summary statistics under different groupings 

GROUP N Obs MEAN MEDIAN STDEV

COEFFICIENT 

OF 

VARIANCE

MINIMUM MAXIMUM RANGE

TOTAL 5766 0,0693438 0,0014482 0,1871835 2,699354521 5,85E-07 2,924034 2,924033

LOW 1967 0,2006383 0,0831907 0,2766783 1,378990452 0,00029862 2,924034 2,923735

MEDIUM 1912 0,002335 0,0014081 0,0036542 1,56496788 0,000071988 0,0409815 0,0409096

HIGH 1887 0,000379743 0,000339065 0,00026873 0,707662814 5,85E-07 0,0019679 0,0019673

Pre Q3 2007 2186 0,06993 0,00158 0,18637 2,665178016 0,00000 2,49714 2,49714

Q3 2007 - Q4 2009 1200 0,09181 0,00225 0,24983 2,721256424 0,00001 2,92403 2,92403

Q1 2010 onwards 2380 0,05748 0,00106 0,14544 2,53017806 0,00000 1,39586 1,39585

Analysis Variable : BILLIQ
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5.2.1.1. TIME PATTERNS 
As for the stock sample, a brief time pattern shift analysis is in place for the bonds as well in order 

to correctly reason and analyze the patterns observed in liquidity in the following econometric 

analysis. Both before and after the financial crisis (2007-2009) bond liquidity has been fluctuating 

rather vigorously without a clear trend upwards or downwards. During the crisis there is a clear 

peak of illiquidity in the end of 2008 and beginning of 2009, which is in line with the existing 

research on the financial crisis and its impact on the debt capital markets. Dick-Nielsen et al. (2012) 

find evidence that at the onset of the crisis corporate bond liquidity premia increased for both 

investment and speculative grade securities, but more heavily for speculative grade implying the 

before mentioned flight-to-quality as a market wide phenomenon. Friewald et al. (2012) also 

observe a doubled economic effect of liquidity in the yield spread changes during the subrpime 

crisis. Bao et al. (2011) refer to illiquidity doubling in 2008 from pre-2007 average, which seems to 

hold with these results when looking at the median values.  

 

Figure 5.2. Mean quarterly aggregate bond market illiquidity  

5.3. LIQUIDITY IN EQUITIES VS BONDS 
To briefly summarize the results in the two markets, what was already generally known in the 

market is heavily attested by the results; the corporate bonds are in general far more illiquid than the 

corresponding equities. The corporate bonds observe more widely dispersed measures of liquidity, 

that is far higher variance coefficients. Also, the variance coefficients for the stocks are far less 
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varying among the groups than those for the bonds, implying that stock liquidity is on average 

possibly less prone to extreme movements. All in all, the raw conclusion can be that liquidity in 

equities is not only significantly higher, but also more stable. Furthermore, based on the hints given 

by the time patterns, it would seem that equity liquidity experienced a trend of improvement until 

the crisis, and once recovered from the shocks during the crisis has remained steadily in a low level, 

whereas bond liquidity seems to fluctuate without any clear trend of increase or decrease. This is an 

interesting observation, and has been noted by the SEC as well, that the corporate bond market has 

not been able to utilize the possible opportunities of improvement for the trading environment and 

liquidity due to e.g. technology.
28

 

 What is interesting to note is that many of the firms that observe highest mean 

liquidity in the equity sample, also observe highest mean bond liquidity, but the same does not 

apply vice versa; none of the same firms appear at the bottom of the ranking for both of the liquidity 

measures (see Appendix 6 for firm summary statistics). This could suggest that the lower mean 

liquidity observations are heavily influenced by some outlier observations (at least the case for 

bonds), and hence ranking at the bottom for mean liquidity is a question of experiencing some 

shocks to liquidity rather than steady illiquidity. The equity measures can also be said to be less 

skewed, with recorded mean and median values falling closer together than with bonds, which is 

due to many of the bonds observing high spikes that influence the mean. 

6. ECONOMETRIC ANALYSIS OF THE SPILLOVERS 
With the liquidity measures in place, the ideas can be put to an econometric test with all the 

constructed variables in this section. The part starts with a benchmark regression analysis, and basic 

tests to support some of the assumptions before moving on to recapping the hypotheses and their 

formal background. Once the foundation is at place, the actual econometric panel regression 

methodology is decided based on a set of tests and then employed at the data. Finally a thorough 

presentation and discussion of the resutls and findings is given. 

6.1 INITIAL BENCHMARKS AND ASSUMPTIONS 
The main purpose of this section is to simply run some basic statistical concepts and models on the 

data under different settings to have an initial understanding to reflect upon once developing the 

model further. 

                                                        
28 See speech ”Intermediation in the Modern Securities Markets: Putting Technology and Competition to Work 
for Investors” given by SEC Chairwoman Mary Jo White on June 20 2014 in New York, N.Y. 



Karoliina Hienonen – Copenhagen Business School   

 

Page 59 of 94 
 

6.1.1. BASELINE REGRESSIONS 
Some Pooled OLS regressions are run first before a more sophisticated model is built. These 

include aggregate regression of the simple liquidity measures, and introducing the different firm 

variables at similar phases throughout the paper and as described in the methodology. The results 

are presented in the below table, where coefficients refer to the estimations of the 𝛽’s for each of 

the independent variable, and the t-test statistiscs the significance of these parameters with the null 

hypothesis that the 𝛽 coefficient is equal to zero. 

 

Table 6.1 Pooled OLS regression results 

 

I II III IV I II III IV

0.0003 0.1934 0.2003 0.8573 0.0003 0.0162 0.0166 0.705

0.19283 0.19932 0.85705 0.01534 0.01522 0.70443

COEFF -0.00046 -0.00092 -0.00093 0.000071 -0.66994 -1.68198 -1.72267 0.215914

T-STAT -0.82 -1.88 -1.94 0.27 -0.89 -2.15 -2.21 0.27

COEFF -0.02156 -0.02131 -0.00187 -0.24072 -0.24233 -0.0393

T-STAT -15.5 -15.45 -2.81 -6.09 -6.1 -3.43

COEFF 0.000053 0.000056 -0.00000881 -0.00283 -0.00285 -0.00051

T-STAT 1.19 1.31 -1.19 -2.03 -2.71 -2.06

COEFF -0.06654 -0.06704 -0.0056 0.622832 0.65786 0.110172

T-STAT -6.23 -6.08 -2.58 2.56 2.67 1.6

COEFF 0.000435 -0.00018 -0.00353 -0.00081

T-STAT 1.42 -2.81 -0.23 -0.18

COEFF 0.000009788 -0.00000155 -0.00068 -0.00011

T-STAT 0.66 -0.41 -1.34 -1.00

COEFF -0.00515 -0.0026 -0.03192 0.008465

T-STAT -5.76 -3.1 -0.79 0.39

COEFF -0.00014 0.836718

T-STAT -0.53 21.86

COEFF 0.901658 -0.48349

T-STAT 27.48 -0.62

COEFF -0.00024 0.018336

T-STAT -0.72 1.11

COEFF -0.00004 -0.00004 -0.00000457

T-STAT -1.59 -1.5 -0.35

Y VARIABLE

TOTAL - POOLED

BILLIQ

SAMPLE/METHOD

Y VARIABLE

TOTAL - POOLED

EQILLIQ

SAMPLE/METHOD

RET

BILLIQ_LAG

EQILLIQ_LAG

RET_LAG

NBONDS

SIZE

LEV

ROA

BETA

PB

R-SQUARED

ADJ R-SQUARED

X VARIABLES

EQILLIQ / 

BILLIQ*

MODEL

MODEL FIT
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 Somewhat unsurprisingly, when simply regressing the overall liquidity measures on 

each other, no significance can be found implying a weak linear relationship directly between the 

two variables when pooled. Pooling does not incorporate the firms at the cross section, so this result 

does not directly imply results in terms of issuer linkage, but overall in the market. The liquidity 

measures from the other market are significant once controlling for firm factors, suggesting that 

liquidity does in fact have linkages between the markets. Interestingly, in the pooled setting the 

coefficients are negative in all cases, implying that increased illiquidity in the other market 

increases liquidity in the other market. The coefficients are larger in magnitude when regressing 

bond liquidity on equity liquidity, suggesting that linkages could possibly be best described as 

spillovers from equities to bonds. When introducing lagged variables as controls, the relationship 

changes to a positive one – mainly due to serial correlation in liquidity itself.  

 When regressing Stock Illiquidity on all of the fundamental firm factors 

simultaneously for the entire sample, size and ROA are significant at 1% level, implying that they 

explain some variation in the stock liquidity, both in an increasing manner. Bond ILLIQ becomes 

significant at the 10% level when introducing firm control variables. Based on the parameter 

estimates, it seems that Size and Return on Assets have a positive impact on equity liquidity, 

meaning that the larger the firm or the higher the ROA, the lower the illiquidity. Leverage seems to 

have no significance in explaining stock liquidity. When introducing the speculative market factors 

into the mix, the signs or significance of the fundamental factors are not changed dramatically. Of 

the speculatives, only stock return is significant at the 10% level and has expectedly a positive 

relationship with liquidity, meaning that high return stocks are also more liquid, well in line with 

economic intuition. Interestingly, Beta has a significant and positive relationship with liquidity only 

once controlled for lags. As expected, including one lag to the liquidity measure itself is highly 

significant, suggesting that liquidity fluctuates in correlation to its own previous values. The 

measures of fit (Adjusted R-squared) experience quite an increase once introducing firm variables, 

implying that these are in fact relevant in explaining liquidity patterns. The increase in adjusted R-

squared is only marginal once introducing the speculative factors, but naturally introducing lagged 

variables increases this measure heavily. 

 When repeating the same procedure for the BILLIQ measures, the results are 

different. Number of bonds is introduced as a structural variable together with the firm 

fundamentals, but seems to have no significance in explaining variation in bond liquidity. Once 

controlling for the fundamentals, size and leverage observe negative coefficients (significant at the 

5% level), implying that an increase in firm size or the level of debt increases aggregate bond 

liquidity. Interestingly ROA reports a positive coefficient, which would suggest that the higher 
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reported earnings the company has for its assets, the lower the bond liquidity. An economic 

explanation for this could be that an decrease in the actual earnings of the firm increase the riskiness 

of the bond, and the more risk in the bond, the more speculative it becomes as a security, due to 

earnings potential in the form of risk premia. When adding the speculative factors as controls in the 

final model, none of the variables observe significant coefficients. Overall the regression models for 

bond liquidity at this stage report quite a bit lower values for R-squared and adjusted R-squared, 

implying that the variance in bond liquidity is less explained by the model than in the case for 

equities. Reasoning for this can be based on the fact that many of the introduced firm factors relate 

very directly to the stock market, whereas their linkage to bonds is mostly through issuer matters. 

The conclusion that can be drawn from these regressions is that overall some 

relationship seems to exist between the two liquidity measures, and the improved significance from 

introduction of firm control variables would suggest that mutual firm factors are the source of this 

commonality. The opposing signs for some of the variables suggest that their impact on liquidity is 

not straightforwardly similar in the two markets. According to these baseline regression models, it 

seems that equity liquidity has a stronger linear explanatory power to bond liquidity then vice versa. 

To establish better conclusions on each of the variables individual impact on liquidity, the more 

sophisticated panel methodologies are introduced in the coming sections. 

6.1.2. MULTICOLLINEARITY 
In order for a panel regression analysis to produce efficient estimators, the assumption of no perfect 

multicollinearity is confirmed by the reported Variance Inflation Factors. Some level of 

multicollinearity is clearly present as many of the firm factors are constructed from the same 

metrics, and these same metrics are components of liquidity as well, but the level of these factors 

addresses the severity of this issue and hence reliability of the model estimates. The variance 

inflation factors are reported in the below table from the regression model with the all independent 

variables (Model IV). Most of the values are relatively close to 1, suggesting no severe collinearity 

issues, with the exception of the liquidity measures themselves and their lags, which report values 

clearly higher than the other variables but still fall below the often used critical value of 10 

(O'Brien, 2007, p. 674). Hence the panel procedure should be able to produce interpretable 

coefficients and model estimations in terms of variance. 
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Table 6.2. Variance inflation factors under both regressions at highest n.  

6.1.3. STATIONARITY 
Stationarity of the time series is a necessary check for the initial assumptions; any conclusion on a 

panel that includes time-series properties requires stationarity from data. If the test statistics prove 

significant, we can reject the null hypothesis and conclude that the data is stationary and proceed 

with the model. To test for stationarity, an augmented Dickey-Fueller test for unit roots is run on all 

variables, and reported for the liquidity measures below in table 6.3. It seems that each of the 

individual time-series for the firms’ bond and stock illiquidity are stationary; all tests report 

significant values for the Tau test statistic and its corresponding P-value at 1% level when including 

a lag, suggesting that we can reject the null hypothesis of a unit root. With this result confirmed, the 

assumptions are at place, once controlled for heteroskedasticity and autocorrelation in the standard 

errors. Full results for all variables can be found in Appendix 7, but they report the same results of 

high significance. 

 

 

Table 6.3. Augmented Dickey-Fuller Unit Root test for the liquidity measures. 

VARIABLE VIF VARIABLE VIF

BILLIQ 3,38966 EQILLIQ 7,01012

SIZE 1,20562 SIZE 1,33237

LEV 1,01839 LEV 1,12106

ROA 1,17222 ROA 1,23111

BETA 1,07064 BETA 1,09775

PB 1,1025 PB 1,10285

RET 1,00753 RET 1,01954

BILLIQ_LAG 3,39089 BILLIQ_LAG 1,01757

EQILLIQ_LAG 1,26642 EQILLIQ_LAG 7,0388

RET_LAG 1,01245 RET_LAG 1,01297

NBONDS 1,32629

Y= BILLIQY = EQILLIQ

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -756,133 <0,0001 -19,44 <0,0001

TREND 1 -765,984 <0,0001 -19,56 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -441,632 <0,0001 -14,86 <0,0001

TREND 1 -446,471 <0,0001 -14,94 <0,0001

AUGMENTED DICKEY FULLER UNIT ROOT TESTS

EQILLIQ

BILLIQ
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6.2. HYPOTHESES 

Based on the outlined theory, basic tests and data patterns in the preceding sections, the following 

hypotheses are added to the general hypotheses introduced in section 4 of this paper.  

Initial hypotheses from section 4; 

 

H1: Liquidity in one market is significant in explaining liquidity in the other market. 

H2: Liquidity in one market is significant in explaining liquidity in the other market once controlled 

for firm variables. 

H3: Liquidity in bonds has stronger linkages to firm fundamentals, where liquidity in equities has 

linkages to both, speculatives and fundamentals. 

 

Added sub hypotheses based on the baseline statistics and regression analyses; 

 

H1s: Equity liquidity is explained by the introduced variables with a better linear fit than bond 

liquidity 

H2s: Bond liquidity is explained by equity liquidity with a stronger link than vice versa 

 

The guiding principle behind these hypotheses is based on the theoretically confirmed commonality 

stemming from the mutual issuer, a fundamental link not impacted by varying characteristics of the 

issuer itself. The logic for hypothesis three has its intuition in the outlined drivers of liquidity and 

the nature of the securities, in essence the fact that speculative market value drivers do not impact 

the fundamental cash flows of the bond to the same extent as equities. The added subhypotheses 

derive their logic from the intuition that many of the variables relate more directly to equities, and 

since the link between equities trading and the issuer is more uniform in nature it is reasoned that 

firm factors captured by bond trading are bound to be captured by equity trading as well, but not 

necessarily vice versa. 

6.3. THE MODELS 
The initial benchmark model is a pooled OLS model on the entire sample, and based on the tests 

described in section 6.3.1.1. a more sophisticated panel model is chosen to be run for both Bond 

Illiquidity and Equity Illiquidity separately with firm variables introduced as controls in stages. 

Finally, to ensure robustness, subsample regression models based on time-period are run with the 

same specification otherwise. 
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6.3.1. CHOOSING THE MODEL SPECIFICATION 
The choice of best econometric methodology for this sample is based on commonly employed tests, 

mainly the Hausman specification test and the poolability F-test for no fixed effects, both of which 

are applicable to unbalanced data.  These are the basis for determining between the presence of 

fixed and random effects panel models, to correctly account for endogeneity in the data. 

6.3.1.1. HAUSMAN TEST AND F-TEST OF POOLABILITY 
The Hausman specification test detects violation of the random model assumptions that the 

independent variables are orthogonal to the unit effects. Hence the null hypothesis is that these are 

orthogonal, and no fixed effects exists, and rejecting this null hypothesis results in favoring fixed 

effects over random effects (Clark & Linzer, 2015, p. 407). The basic idea behind the test is that if 

there is no correlation between the error term and the independent variables, then fixed effects and 

random effects models would produce the same estimation and the test essentially tests whether this 

difference in estimations is significant. Using random effects assumes that the error term is 

uncorrelated with the independent variables, and hence the Hausman test is essentially a test of 

endogeneity in the model (Brooks, 2008, p. 526). The Hausman test is not valid under time-fixed 

effects (Woolridge, 2010, p. 329), hence it only tests the appropriateness of a one way fixed effects 

model. The Hausman test is therefore only interpret in accordance to the below F-tests that provide 

more thorough insights into the nature and presence of fixed effects. 

 The F-test for difference is another way of assessing the model choice. This is a test of 

poolability, and hence assesses whether pooling is an appropriate method with the data in question 

in the first place; the null hypothesis is that the fixed effects parameters are all zero (H0: 𝜇𝑖𝑘 =

 𝜇𝑘 = 0 ), and no fixed effects exist. This essentially tests the joint significance of the introduced 

dummies as a form of a Chow test (Baltagi, 2008, p. 13).  The tested restricted model is an entity 

pooled OLS, and the unrestricted model is the specified fixed effects model. First the presence of 

entity fixed effects is tested, and then the presence of time fixed effects in order to properly specify 

the model. Rejecting the null hypothesis rejects poolability, and hence suggests that fixed effects do 

exist with the specified restricted assumptions. Based on these test statistics, there is strong 

evidence that entity fixed effects are present in all of the models, and hence pooling based on the 

firm is not applicable. For time-fixed effects it would suggest that equity liquidity models have time 

fixed effects, whereas bond liquidity models do not. Since the goal is to analyze both 

simultaneously, the best specification procedure in the light of these tests is to go for the entity 

fixed effects regression. Since the data seems hardly poolable, the benchmark case of Pooled OLS 
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must be interpret with extreme care, and in case of opposing results, the fixed effects model is 

considered more appropriate for discussion of results. 

 

 

Table 6.4. Hausman test and F test Hypotheses 

 

         Table 6.5. Hausman test statistics (M) and F statistics 

M STAT 1,28 M STAT 19,41

P-VALUE 0,257 P-VALUE <0,0001

M STAT 56,39 M STAT 52,17

P-VALUE <0,0001 P-VALUE <0,0001

M STAT 70,63 M STAT 59,83

P-VALUE <0,0001 P-VALUE <0,0001

M STAT 113,07 M STAT 175,76

P-VALUE <0,0001 P-VALUE <0,0001

F STAT 63,53 F STAT 395,95

P-VALUE <0,0001 P-VALUE <0,0001

F STAT 36,11 F STAT 389,53

P-VALUE <0,0001 P-VALUE <0,0001

F STAT 36,14 F STAT 389,71

P-VALUE <0,0001 P-VALUE <0,0001

F STAT 2,41 F STAT 46,74

P-VALUE <0,0001 P-VALUE <0,0001

F STAT 12,81 F STAT 0,61

P-VALUE <0,0001 P-VALUE 0,9999

F STAT 12,78 F STAT 0,58

P-VALUE <0,0001 P-VALUE 1,0000

F STAT 12,49 F STAT 0,57

P-VALUE <0,0001 P-VALUE 1,0000

F STAT 4,98 F STAT 1,20

P-VALUE <0,0001 P-VALUE 0,0512

F TEST FOR NO FIXED EFFECTS (TIME): EQILLIQ F TEST FOR NO FIXED EFFECTS (TIME): BILLIQ

MODEL

I

MODEL

I

II II

III III

IV IV

I

II

III

IV

F TEST FOR NO FIXED EFFECTS (ENTITY): BILLIQ

MODEL

I

II

III

IV

F TEST FOR NO FIXED EFFECTS (ENTITY): EQILLIQ

MODEL

HAUSMAN SPECIFICATION TEST: BILLIQ

MODEL

I

II

III

IV

MODEL

HAUSMAN SPECIFICATION TEST: EQILLIQ

I

II

III

IV
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6.4. RESULTS 
The overall findings from the fixed effects regressions are discussed here, and reflected against the 

benchmark of the Pooled OLS presented in section 6.1.1. The below tables present the results from 

the fixed effects models, and are elaborated on in the coming sections.  

 

 

Table 6.6 Firm Fixed Effects Panel Regression 

6.4.1. LIQUIDITY PATTERNS 
To develop a thorough picture of the main findings of this analysis, the results are discussed in 

parts. First the simple spillover of liquidity is discussed, that is whether liquidity in one market 

significantly explains liquidity in the other market. Then the discussion moves on to describing the 

firm control variables and their significance in explaining liquidity in each of the two markets, and  

FIXED EFFECTS 1A FIXED EFFECTS 1B

METHOD METHOD

Y VARIABLE Y VARIABLE

I II III IV I II III IV

0,3149 0,3604 0,3661 0,8598 0,7412 0,7423 0,7426 0,7796

NA 0,3600 0,3653 0,8596 NA 0,7421 0,7422 0,7792

COEFF 0,003015 0,002752 0,002634 0,000448 COEFF 1,67105 1,629882 1,573495 1,036699

T-STAT 4,98 5,19 5,15 1,54 T-STAT 2,59 2,57 2,58 1,42

COEFF -0,02488 -0,02399 -0,00139 COEFF -0,15329 -0,14892 -0,08942

T-STAT -12,27 -12,29 -1,32 T-STAT -2,73 -2,68 -2,06

COEFF 0,000039 0,000032 -0,00000916 COEFF -0,00154 -0,00151 -0,00093

T-STAT 1,13 0,84 -1,11 T-STAT -1,52 -1,56 -1,44

COEFF -0,05014 -0,05092 -0,00495 COEFF 0,305175 0,297503 0,18723

T-STAT -3,75 -3,79 -2,14 T-STAT 2,56 2,59 2,29

COEFF 0,000148 -0,00056 COEFF 0,013724 0,008549

T-STAT 0,33 -4,48 T-STAT 1,3100 1,14

COEFF -0,00001 -0,00000114 COEFF -0,000000177 0,000011

T-STAT -0,81 -0,25 T-STAT 0 0,05

COEFF -0,00477 -0,00265 COEFF -0,02951 -0,01272

T-STAT -5,71 -3,23 T-STAT -1,27 -0,67

COEFF 0,000234 COEFF 0,377183

T-STAT 0,77 T-STAT 3,12

COEFF 0,876865 COEFF -0,03716

T-STAT 21,33 T-STAT -0,05

COEFF -0,00039 COEFF 0,002597

T-STAT -1,15 T-STAT 0,18

COEFF 0,000003253 0,000004665 0,00000585

T-STAT 0,17 0,24 0,4

RET_LAG RET_LAG

NBONDS

RET RET

BILL_LAG BILL_LAG

EQILL_LAG EQILL_LAG

ROA ROA

BETA BETA

PB PB

BILLIQ EQILLIQ

SIZE SIZE

LEV LEV

MODEL FIT MODEL FIT

R-SQUARED R-SQUARED

X VARIABLES X VARIABLES

 ADJ. R-SQUARED  ADJ. R-SQUARED

FIXED EFFECTS - ONE WAY FIXED EFFECTS - ONE WAY

EQILLIQ BILLIQ

MODEL MODEL
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whether these patterns are similar across the markets. Finally a brief discussion on lead and lag 

effects is provided
29

, before proceeding to discussing the robustness of the results. 

6.4.1.1. LIQUIDITY BETWEEN THE MARKETS 
Based on the fixed effects model, liquidity in one market is highly significant (at 1% level) in 

explaining liquidity in the other market, once controlling for firm fixed effects. This result holds 

clearly both ways – liquidity in equities is significant in explaining liquidity in bonds and vice 

versa. Unlike the benchmark pooled OLS would suggest, the relationship here is positive, meaning 

that liquidity moves to the same direction in the two markets when introducing the firm unobserved 

effects as controls. Even if contradictory to the benchmark OLS, this result is well in line with the 

theory-based hypothesized idea that liquidity is driven by firm factors (observed or unobserved), 

and these firm factors being identical to the issuer of the equity and the bond, liquidity moves to the 

same direction with significant results.  

 Based on these results, it would seem that bond liquidity moves much more in 

magnitude for a unit of change in equity liquidity, than vice versa. Since the variables are scaled to 

a different measure, these results must be interpret with care. This result is natural since a one unit 

increase in equity is marginally a far larger shock to liquidity, than a one unit increase in bond 

liquidity. (When scaled similarly, a one unit increase in bond liquidity would result with a roughly 

0,00000003 unit increase in equity liquidity, and a 1/1000000 unit increase in equity liquidity could 

result in a rough 1,6 unit increase in bond liquidity). What these results probably mainly describe, is 

that bond liquidity is structurally more sensitive and subject to greater fluctuations – a result already 

known based on the summary statistics. From a purely structural point of view this is not a surprise, 

since the marginal impact to trade volume and/or price of one additional trade in the seldomly 

traded bonds is far greater than for equities.  

Once controlling for firm variables (fundamental or fundamental and speculative 

alike) the coefficients for the liquidity measures, or their significance do not change dramatically. 

This means that even when holding the observed firm characteristics constant, there exists a clear 

relationship between liquidity in the two markets. From an application point of view this supports 

the view that the liquidity relationship is not heavily dependant on specific firm characteristics, but 

rather has its roots in the issuer itself. Since the results are opposing (from significant and negative 

to significant and positive) when introducing firm fixed effects into the model, the conclusion to be 

drawn is that liquidity is heavily influenced by unobserved firm level factors and not necessary so 

much by liquidity itself in neither of the two markets. Nonetheless, these firm factors are the same 

                                                        
29 The models including lagged variables are not included in any of the discussion prior to section 6.4.1.3. 
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for the securities in question here, so the basic idea of liquidity in equities and corporate bonds 

having linkages based on these factors seems to hold. Against the light of these, it could be argued 

that it is necessary to account for unobserved firm factors in modelling, and hence the simple 

pooled model is likely to lead to flawed conclusions. Put bluntly, some firms seem to have such 

inbuilt characteristics that simultaneously impact bond and equity liquidity in a similar manner, 

relatively independent of characteristics that arise endogeneously from within the firm, such as firm 

performance or leverage. Examples could be industry, meaning that in some industries it might be 

more natural that bond and equity trading are driven by the firm type rather than other factors. 

 The R-squared values are rather high already when including only the liquidity 

measures in the model, 74,12% of the variation in bond liquidity can be explained by the variation 

in equity liquidity, and 31,49% of variation in equity liquidity can be explained by the variation in 

bond liquidity, once controlled for firm fixed effects. This would suggest a high commonality in 

liquidity between the two markets. As hypothesized, the value is higher for bond liquidity, meaning 

that bond liquidity is better explained by the variation in equity liquidity than vice versa. When 

introducing more variables, the adjusted R squared is presented, in order to correctly account for the 

increased number of predictors (since introducing more variables implicitly means an increase in 

the simple R-squared). As naturally expected, the adjusted R-squared values increase once 

introducing more independent variables as controls; however only relatively litlle when introducing 

the speculative factors. The marginal increase in R-squared values from introducing the firm 

variables is higher for equities, suggesting that the hypothesis of a stronger link between firm 

variables and equity liquidity than bond liquidity could be correct. 

6.4.1.2. LIQUIDITY AND FIRM VARIABLES 
The most straightforward results in terms of the independent variables in both of the markets are 

unsurprisingly in terms of size. In both of the markets it is observed that firm size significantly 

increases liquidity. Return on Assets is significant for both measures of liquidity, but with opposing 

signs; the results would suggest that an increase in ROA would increase liquidity in equities, but 

decrease liquidity in bonds (as was the case with the pooled model). For equities it is quite 

straightforward that actual earnings of the firm increase liquidity, since these earnings are 

somewhat directly reflected into the earnings of the equity investment. Increased earnings are not 

proportionally reflected into the bond investment, supporting the idea that in the event of increased 

earnings, to capture this increase, the funds flow into equities increasing the liquidity in this market 

whereas the liquidity in bonds is decreased. Since it is expected that stock return and return on 

assets in a firm go somewhat hand in hand, it is not surprising that they observe very similar 
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patterns in their impact on equity liquidity. Leverage is surprisingly not significant for either of the 

markets. As a variable that clearly links to the quality of the bond, one would have expected it to 

have some significant relationship to bond liquidity.  In fact either, a positive or negative 

relationship could have both been reasoned economically, since liquidity is not directly a measure 

of the security’s quality but rather the equilibrium of information content and expectations in the 

market that induces trading. The structural variable included in the bond liquidity model, number of 

bonds, has seemingly no significance, which would support the argument of expecting firms to 

refinance their maturing bonds in a similar fashion to maintain stability. Then, the mere number of 

bonds becomes irrelevant and the amount of debt outstanding within these bonds more relevant, 

assumed to be captured in the leverage variable.  

 As hypothesized, the speculative factors have little explanatory power over bond 

liquidity, with none of them reporting significant results. This hypothesis was based on the idea that 

speculative increases in asset value have no drect externalities to the bond investment in terms of 

asset claims. For equities stock return has a clearly significant, increasing relationship with 

liquidity, but none of the other speculative variables seem to have any significance to liquidity in 

equities. This is against the hypothesis that speculative market factors would have a clearer link 

with equity liquidity, which was based on the idea that the equity investment is much motivated by 

taking advantage of the speculative increases in the market rather than actual increases in the 

fundamental asset value. 

 When analyzing the results of the fixed effects model against the benchmark case of  

pooled OLS, one could argue that the pooled results could be comparatively more useful when 

analyzing the results in terms of the fundamental firm variables, since these are observed factors at 

their given levels somewhat regardless of the firm and its fixed effects. Since liquidity and the 

speculative variables are a function of multiple factors, they must be interpret with the issuer in 

mind, but the fundamental factors could be less sensitive to the issuer and hence stand with more 

independent explanatory potential. In the light of this argument, one could discuss e.g. that leverage 

could have a positive relationship with bond liquidity as suggested by the pooled results, since even 

the results from the fixed effects model are not far of attesting the same in terms of significance.  

6.4.1.3. LIQUIDITY AND LEAD-LAG-EFFECTS 
Introducing the lagged variables into the model reduces significance of liquidity in the other market 

in explaining liquidity in the market in question. This is due to the heavy explanatory power in the 

previous observed liquidity; in both of the markets including one lag in the liquidity measure is 

highly significant. Controlling for this variable it is only natural that the present liquidity in the 
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opposing market loses significance. In equities the relationship between liqudity now and the 

previous period is close to one-for-one, whereas in bonds the relationship is less. This supports the 

view on liquidity on equities being rather constant and systematic, and liquidity in bonds being 

more subject to fluctuations and shocks. Lagged stock return is not significant in either of the two. 

 In terms of spillover, the conclusion is that liquidity does not spill over from one 

market to another with a delay, but is rather shaped simultaneously by probably the prevailing 

general liquidity sentiment in the given period in each of the markets separately. As discussed 

before, this could be a consequence of a liquidity sentiment fixed for a firm rather than a causal 

relationship. Nonetheless, since this paper’s aim was to find linkages in liquidity and not causality,  

it can be concluded that based on these very simple methods, liquidity does not seem to transmit 

from one market to the other with clear flows from one time period to the next, but rather be driven 

by the previous levels in the given market, that are shaped simultaneously across markets. 

6.4.2. ROBUSTNESS OF THE RESULTS 
To discuss the robustness of the findings from the panel methodology, the same model is run on 

subsamples. These subsamples are based on the financial crisis; an era prior to, during and after the 

financial crisis
30

. The financial crisis work as a natural subsample division, since it has been a very 

popular point of departure in liquidity research and caused recorded shocks to liquidity. Moreover, 

since liquidity experienced such extraordinary circumstances at the onset of the crisis, it is 

necessary to distuingish in the analysis for these extraordinary times by extracting them from the 

sample. The results are in the below tables 6.6 and 6.7. Main emphasis on the robustness check is 

on eras prior to and after the crisis, since the 2,5 years of observations during the financial crisis 

were distorted by the turmoil and hence it can be expected that liquidity experienced shocks entirely 

out of scale and unexplainable by any recorded firm factors. 

                                                        
30 Defined as: Pre 07/2002 – 06/2007, During 07/2007 – 12/2009, Post 01/2010 – 09/2014. 
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Table 6.7. Fixed effects regression results on equity liquidity, timewise subsamples 

 

 

 The results regarding the liquidity measures themselves remain robust throughout the 

subsamples. The relationship between the liquidity measures is highly significant and positive 

throughout – even during the financial crisis. In fact, the relationship seems to have been stronger 

during the crisis for equities; meaning that during the crisis the variation in equity liquidity was 

better explained by bond liquidity than before or after the crisis and vice versa. The significance of 

the results during the crisis can be reasoned to a great extent by the fact that both markets 

experienced high illiquidity completely regardless of other factors, which cannot be reasoned to be 

due to liquidity spillover, but rather a general phenomena at the time. However, liquidity decreasing 

simultaneously in the two markets for any given reason can be interpret as a sign of factors having a 

similar impact across these markets and hence a linkage of a sort. In the case for bonds, in the era 

post financial crisis equity liquidity seems to have a stronger impact on bond liquidity than before 

the crisis. The coefficients after the crisis are multifold to those prior to the crisis. This is probably 

much due to the fact that equity liquidity increased rather steadily until the crisis (see section 5.1.1) 

Fixed Effects 2A

SUBSAMPLE CRISIS

Y VARIABLE EQILLIQ

I II III IV I II III IV I II III IV

PRE PRE PRE PRE DURING DURING DURING DURING POST POST POST POST

0,3829 0,4411 0,453 0,8633 0,5535 0,5887 0,6186 0,8317 0,719 0,7324 0,74 0,8222

0,4407 0,4523 0,8631 0,5884 0,6181 0,8314 0,7322 0,7397 0,8219

COEFF 0,001564 0,001882 0,002196 -0,00004 0,003141 0,003321 0,002721 0,00121 0,001687 0,001556 0,001291 0,000958

T-STAT 1,91 2,59 3,06 -0,12 4,37 4,92 3,77 2,13 6,85 5,8600 5,27 3,5

COEFF -0,03556 -0,02815 -0,00219 -0,01978 -0,01744 -0,00123 -0,01161 -0,01095 -0,00416

T-STAT -3,24 -3,24 -1,09 -6,78 -6,13 -0,92 -6,25 -5,34 -4,31

COEFF 0,001294 0,002278 0,000102 -0,00001 -0,00003 -0,0000055 0,000074 0,000059 0,000032

T-STAT 1,66 2,95 0,52 -0,78 -1,17 -0,38 0,82 0,56 0,53

COEFF -0,09385 -0,08509 -0,00874 -0,02815 -0,03226 -0,01424 0,000743 0,001627 0,00148

T-STAT -3,12 -3,02 -1,7 -3,26 -3,77 -2,7 0,37 0,84 1,03

COEFF -0,00041 -0,00091 -0,00035 -0,00124 0,000937 0,000174

T-STAT -0,40 -3,26 -0,48 -3,34 3,79 1,25

COEFF -0,00045 -0,00004 -0,00001 0,000003145 -0,00002 -0,00000915

T-STAT -3,18 -1,17 -0,68 0,4 -0,6 -0,35

COEFF -0,00639 -0,0008 -0,00607 -0,00593 -0,00208 -0,0014

T-STAT -3,33 -0,46 -5,11 -6,92 -5,61 -2,69

COEFF 0,00039 0,000096 -0,0002

T-STAT 0,69 0,16 -0,72

COEFF 0,868912 0,69627 0,55526

T-STAT 14,88 22,83 13,25

COEFF -0,00057 -0,0016 -0,00063

T-STAT -0,8 -3,07 -2,04

MODEL
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MODEL FIT
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and has been steadily high since the offset of the crisis, whereas it seems that bond liquidity has not 

been subject to clear trends neither before nor after the crisis.  

 

 
Table 6.8. Fixed effects regression results on bond liquidity, timewise subsamples 

 

 The impact of the firm variables on liquidity is more varying, which was also 

expected due to the uniqueness of the financial crisis to the trading sentiment. The result of size 

having an increasing impact in equity liquidity is also robust under these subsamples, whereas the 

impact of size to bond liquidity is less straightforward. Leverage remains insignificant, supporting 

robustness of this result. Return on assets seems to have had a stronger linkage to liquidity before 

and during the crisis in equities, whils for bonds it seems that ROA had a clearly decreasing impact 

on liquidity during the crisis but no significant results before or after the onset of the turmoil. This 

is somewhat opposing to the discussed phenomena of ”flight to quality”, where funds are expected 

to flow into securities of less risk or stronger fundamental asset value (which ROA reflects upon to 

Fixed Effects 2B

SUBSAMPLE CRISIS

Y VARIABLE BILLIQ

I II III IV I II III IV I II III IV

PRE PRE PRE PRE DURING DURING DURING DURING POST POST POST POST

0,7001 0,7008 0,7015 0,7024 0,8156 0,8171 0,8181 0,8758 0,8676 0,8677 0,8687 0,9199

0,7005 0,7011 0,7018 0,8169 0,8178 0,8756 0,8676 0,8685 0,9197

COEFF 0,557707 0,766957 0,909681 -0,01964 6,478764 7,437612 6,541287 4,458361 4,098871 3,94879 3,333961 2,21957

T-STAT 1,6 2,16 2,46 -0,04 1,87 2,01 1,8 1,46 2,51 2,160 2,16 2,39

COEFF 0,011603 -0,03176 -0,03079 0,15425 0,155076 0,097471 -0,03296 -0,07861 -0,02681

T-STAT 0,2 -0,48 -0,44 1,07 1,1 0,95 -0,96 -1,67 -1,29

COEFF 0,000625 -0,005 -0,00596 -0,00041 0,000094 0,000124 0,00063 -0,00406 -0,00176

T-STAT 0,19 -0,89 -1,01 -1,31 0,2 0,33 0,52 -1,15 -1,60

COEFF 0,238045 0,200958 0,229582 0,721012 0,637108 0,236174 0,084236 0,110993 0,038186

T-STAT 1,24 1,16 1,31 2,52 2,36 1,41 1,25 1,38 1,03

COEFF 0,00621 0,006077 0,003575 0,008298 0,032826 0,012947

T-STAT 0,3600 0,34 0,18 0,53 1,53 2

COEFF 0,00252 0,002689 0,000478 0,000252 0,001102 0,000536

T-STAT 1,55 1,56 1,34 1,12 1,59 1,83

COEFF 0,051626 0,050881 -0,08086 -0,05358 -0,02068 -0,01692

T-STAT 2,31 2,12 -2,19 -1,26 -0,84 -1,06

COEFF -0,04405 0,569414 0,624453

T-STAT -0,34 5,3 9,79

COEFF 1,160608 -2,659 -1,07807

T-STAT 1,94 -1,09 -1,39

COEFF 0,025507 0,020996 0,011503

T-STAT 1,03 0,61 0,95

COEFF 0,000089 0,000094 0,000099 0,000343 0,000362 0,000661 -0,00002 -0,00003 -0,0001

T-STAT 1,01 1,06 1,11 0,98 1,09 1,14 -1,27 -1,43 -1,16

MODEL

PRE/DURING/POST

MODEL FIT
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some extent). The opposing signs for bonds and equities of the ROA – liquidity relationship remain 

throughout the subsamples. 

 For the market speculative Price-to-Book seems to have been significant in explaining 

equity liquidity before the crisis, but not so much during or after the crisis. This could be explained 

by the decreased risk appetite, or overall risk sentiment in the market after the onset of the crisis. 

Interestingly the results on return remain the same for equities throughout, but for bond liquidity the 

relationship is more tiered. Before the crisis stock return had a significant decreasing impact on 

liquidity, whereas during the crisis the relationship seems to have been the opposite. After the crisis 

stock return has no significance in explaining bond liquidity.  

 All-in-all the most robust and important result is that the relationship between 

liquidity in the two markets remains significant and positive throughout. Since the poolability tests 

suggest against poolability, we can treat the fixed effects results that pass this robustness check as 

the main finding of this paper, overriding the initial benchmark case of the pooled model. 

6.5. ANALYSIS AND DISCUSSION 
What these results mainly describe is that the issuing firm behind a security has an important role in 

explaining liquidity for these two security types, with less emphasis on the observed firm 

characteristics and more emphasis on simply the issuer itself. Based on all the theories outlined in 

this paper, this finding gives perfect economic meaning, as the cash flows represented by both of 

these securities are essentially claims to the same firm assets. The underlying value creation 

mechanics are not a straightforward consequence of any of the variables observed and included in 

the model but rather a function of such complex dynamics they are impossible to model in a simple 

manner, and therefore failing to establish a robust link between these variables and liquidity across 

two markets is a lot to ask from a model as simple as the one used here. 

 To fully utilize the ideas in practice, one would require stronger and clearer 

conclusions in terms of the firm variables. Unfortunately, the findings in terms of the firm variables 

are somewhat less interesting in nature, since they do not provide much clear patterns to work as 

guidelines to be applied in practice. For example, based on theory, one could have expected 

leverage and liquidity in bonds to have a rather clear linkage, but based on this sample it seems not 

to be as straighforward.  

 The consequence of this finding is likely to be of most applications for liquidity 

theory, and not so much for practitioners. The applications and implications of these findings are 

discussed later in section 7.1. and are hence not elaborated further in this section. 
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III CONCLUDING REMARKS 
This section concludes the paper by providing discussion on the main findings as well as their 

applicability, complemented by critical reflections. 

7. CONCLUSIONS AND DISCUSSION 
This paper’s aim was to establish a liquidity linkage between the largest US stocks and the 

corporate bonds issued by these firms. The idea was straightforward, to incorporate firm factors as 

possible contributors of liquidity, and to study the liquidity relationship conjointly with these firm 

variables. In its simplicity, the question in mind was Do firms that issue the most liquid equities, 

also issue the most liquid corporate bonds? The econometric methodologies in this paper are rather 

simplistic, and provide the first touch upon the concept of viewing this linkage from the viewpoint 

of the firm. Based on these results it would seem that such a relationship exists, and it is in fact a 

positive one. However, employing the different methodologies in stages suggests that a large part of 

this relationship might stem from not so much the firm’s endogeneously determined variables, such 

as leverage or return on assets, but possibly from the firm’s innate type (the firm fixed effect). 

Nonetheless, with this paper’s focus and angle in mind, this too is evidence of a liquidity linkage 

based on the issuer. 

 Based on the models of this paper, it is confirmed that liquidity comoves across the 

two markets simultaneously (during the same time period), and is driven by certain firm factors in a 

similar manner. The clearest of these factors is firm size, measured in market capitalization, which 

has unsurprisingly a clear positive relationship with liquidity in both of the markets. The rest of the 

firm variables have less implicit relationships in explaining liquidity. Overall, it seems that the 

fundamental earnings of the firm (return on assets) has a significant role in explaining liquidity, 

however to the opposite directions in the two markets. Finding opposing results like this is not 

exactly surprising given the fundamental differences in the pricing and therefore return dynamics 

between the two asset classes, but what is important is that liquidity is influenced by similar 

information content at issuer level. The speculative factors have no significance in explaining bond 

liquidity, well reasoned by the fact that these speculative value drivers are not directly reflected in 

the value of the holdings of the bond investor. 

 In light of the research question and hypotheses, the results do not provide implicit 

and straightforward support to accept the hypotheses as is. The first two hypotheses can be 

supported by the findings to a great extent, since the linkage exists at all models and phases, but the 

third hypotheses relating to the type of variables and their role in liquidity in the two markets is not 

supported. The results in terms of firm characteristics lack direction, and hence drawing a 
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conclusion as simplistic as the one outlined by the hypothesis is not acceptable. Bond liquidity is 

indeed more characterized by firm fundamentals than the speculatives, but the speculatives do not 

seem to explain much of equity liquidity either. Nor do the fundamentals implicitly explain liquidity 

in neither of the markets, since only size and return on assets observe significant results. For the two 

added subhypotheses, the results seem to provide some proof. Equity liquidity does observe better 

measures of fit for the models, once added firm variables, suggesting that the firm variables predict 

equity liquidity better than bond liquidity. Furthermore, it seems that equity liquidity is a better 

predictor of bond liquidity than vice versa, when looking at the fit of the model solely based on the 

liquidity measures. With these results the question arises whether the logic behind including the 

firm variables was sound in the first place, or whether the relationship could have been studied 

through entirely different approaches, such as granulating the elements of liquidity itself further.  

 

Table 7.1 Brief Summary of the Findings 

7.1. IMPLICATIONS AND APPLICATIONS 
The contributions of this paper are mostly theoretic in nature, and therefore best interpret as a 

foundation for further research rather than findings to shape any behavior of any market participant. 

From the viewpoint of research and theory development, in its simplicity the finding of liquidity 

linkage is definitely an interesting one, since it provides foundation for multiple aspects to study 

market microstructure theory. However, since liquidity has not been studied much by employing the 

viewpoint of this paper, that is that of viewing issuer characteristics as (common) liquidity 

contributors, the practical applications of this paper could be of special interest to practitioners and 

issuers alike, especially if the findings can be confirmed by further and more detailed econometric 

ANGLE CONCLUSION

MAIN
DO LIQUIDITY LINKAGES EXIST AT ISSUER LEVEL BETWEEN CORPORATE BOND AND 

EQUITY MARKETS ?
Yes, there are strong signs of a linkage based on the issuer.

I Can liquidity patterns in one market explain liquidity patterns in the other market? Yes, there is a statistically significant and robust positive relationship.

II Can the observed firm characteristics explain patterns of liquidity? To a small extent, only few of them report statistically significant results.

III Do the same firm factors explain patterns of liquidity in both of the markets? To a great extent no, some variables report even opposing significant results.

IV Is liquidity shaped by firm fundamentals or speculative factors?
Based on the observed variables in the model firm fundamentals explain 

liquidity better than speculative factors.

H1 Liquidity in one market is significant in explaining liquidity in the other market.
True, the relationship is significant and positive even in a single regression 

fixed effects model.

H2
Liquidity in one market is significant in explaining liquidity in the other market once controlled for firm 

variables.
True, the result is robust throughout the phase models and subsamples.

H3
Liquidity in bonds has stronger linkages to firm fundamentals, where liquidity in equities has linkages to 

both, speculatives and fundamentals.
Not  true, the linkages to speculatives are somewhat weak even for equities.

H1S Equity liquidity is explained by the introduced variables with a better linear fit than bond liquidity
True, introducing firm variables results in a higher increase in measures of fit 

for equities than bonds.

H2S Bond liquidity is explained by equity liquidity with a stronger link than vice versa
True, the measures of fit seem better when modelling the relationship this 

way.

RESEARCH 

QUESTIONS

HYPOTHESES
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methodologies (see section 7.2.). The practical applications could relate to those of capital structure 

choice as well as fund allocation when liquidity constrained. The major delimitation for practical 

applications is the fact that this paper fails to provide any links of causality. 

In terms of usefulness of this finding, it could be argued that these are more of interest 

to holders of these assets, rather than the issuers themselves. The much discussed clientele effects 

from earlier parts of this paper would suggest that the typical investor in the given security market 

could apply these findings into their fund allocation strategies, to match their demand of immediacy 

and liquidity constraints. However, in the light of diversification strategies, the finding of liquidity 

going hand in hand for a given issuer across the markets is not necessarily an interesting one. From 

the viewpoint of any market participant, stronger evidence in terms of the firm variables would 

have been more useful in a practical sense, and hence further research with a stronger focus on 

security characteristics at the core could be suggested.  

7.2. SUGGESTIONS FOR FURTHER RESEARCH 
Since this paper’s approach to the topic was straightforward in nature, multiple suggestions on 

where to head with research in the field are at place. First and foremost taking the viewpoint from a 

simple linkage to a more detailed study of a transmission of liquidity, by incorporating views of 

causality and phenomena at a macro level, in order to paint a picture on the larger flows of funds 

within and between the markets would be necessary in order to fully capture the relationship. This 

could be done by addressing aggregate market liquidity as a factor in the model, as well as 

following the ideas from Fernando (2003) on liquidity transmission. Simply adding more macro 

level factors relating to the bond market would be another welcome addition, such as corporate 

bond issuance activity which clearly must have implications for liquidity in the market, if bonds are 

most actively traded right at issuance as suggested by previous research. 

 Another very interesting viewpoint would be to incorporate the components of 

liquidity into the analysis. Since in light of theory it has been rather implicitly discussed that 

liquidity has a component of systemacy as well as idiosyncracy, a true issuer level analysis could 

only focus on the idiosyncratic part of liquidity. By truly establishing the proportion of liquidity that 

is attributable to the issue in question, the conclusions based on issuer characteristics could be more 

in-depth and with further practical applications. Only then could the overall consequences of 

liquidity to investors and asset prices be thoroughly grasped (Karolyi, et al., 2012, p. 83). 

At a more detailed level, incorporating bond characteristics into the study is an 

obvious step further in allowing for more specific conclusions on whether these have a significant 

role that differentiates the results to any direction. Distinguishing this relationship at the level of a 
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single bond issue rather than an aggregate firm level would allow for more applications of the 

results. Incorporating bond issues from the lower end of the credit risk spectrum would then also be 

a natural addition, to allow for a more holistic understanding of the linkage, by utilizing the very 

foundation of bond character, credit risk.  

Similarily, to affirm the patterns of liquidity based on the firm characteristics, an 

econometric approach could focus solely on these rather than the firm. In terms of modelling, this 

would imply substituting the firm as the cross section with portfolios constructed on the different 

firm variables, much like done in the work of Fama and French in their three factor model, and 

common in financial research in general. Since the firm fixed effects override the firm variables in 

the models employed in this paper, this approach would certainly provide useful and practical 

insights in terms of liquidity drivers.  

To take things even further in terms of tangible applications, future research could 

focus on estimating the price of liquidity from a viewpoint of commonality across markets. This 

would definitely extend the practicalities of these findings in a manner that could be of value for 

both, researchers and pracititioners alike. As discussed in earlier parts of this paper, measuring 

liquidity is one thing, but extending it in a quantitative manner to its actual consequences, that is 

costs, is what delivers the actual pragmatic value to market participants and has by far the most 

practical applications. However, this would be an entirely new approach to the concept and not an 

extension of the research here. 

7.3. REFLECTIONS 
This topic is definitely an interesting one, not only from an academic viewpoint but also from the 

viewpoint of the issuer and the trader, and should probably be addressed by research far beyond the 

level of a master’s thesis. The econometric methodologies employed here are prone to some rather 

drastic simplifications, and hence leave the finer nuances of these linkages unexplored. Ideally this 

research would have been conducted with better resources in terms of time and scale to address this 

phenomenon in its entirety, albeit this first encounter to the phenomena has already shed the curtain 

on the nature of this relationship and its multiple tiers and aspects. 

 In terms of the problem statement and approach, one could have chosen a path that 

would have allowed a more nuanced view on the firm variables as well, and not so drastically focus 

on the simple liquidity linkage and viewing everything else through it. In light of utilizing the 

information content extracted from the data to its fullest, this would have been ideal, but given the 

outline of this paper’s focus, this line choice was natural. From the standpoint of trying to 

understand liquidity in a more holistic manner at a firm level, the question to be asked is whether 
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the approach of this paper was initially logical in trying to find (common) drivers of liquidity from 

firm factors, rather than viewing it as a concept that is essentially shaped at a level above and 

beyond that of the firm. 

 Overall, the achieved results are well in line with economic reasoning, as well as 

initial expectations based on both, theoretic and pragmatic understanding: establishing an empirical 

linkage purely and simply based on the common issuer is what this paper was fundamentally after.  
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APPENDIX 3: SUMMARY FOR TABLE INTERPRETATION 
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ITEM

GROUP

N Obs

MEAN

MEDIAN

STDEV

COEFFICIENT OF 

VARIANCE

MINIMUM

MAXIMUM

RANGE

The ratio of the mean to the standard deviation. Analyzing the sample variance based on this measure allows for better comparison between bond and 

equity liquidity, as simple standard deviation is distorted by the scale of observations, which varies significantly across the groups.

The lowest observed ILLIQ measure, i.e. the observation that represents the highest observed liquidity within the group.

The highest observed ILLIQ measure, i.e. the observation that represents the lowest observed liquidity within the group.

The range between highest and lowest observed liquidity.  Included to demonstrate the relative differences in stability of liquidity as well as give indication 

on extreme observations.

INTERPRETATION

Provides the grouping basis for subsamples under which summary statistics are reported. Total includes the entire sample, followed by division into 

liquidity portfolios, were each group (LOW/MEDIUM/HIGH) includes the observations presenting the lowest, medium or highest third (that is values 

above 66th percentile, between and including 33rd and 66th percentile and below 33rd percentile) liquidity observations from a pooled sample. Finally, the 

groupings are based on timing, where first group includes all observations until end of Q2 2007, the second observations between the beginning of Q3 

2007 until the end of Q4 2009, and the last from the beginning of Q1 2010 up until the end of Q3 2014.

Number of observations included in each group.

The arithmetic average value based on the sample in the given group. The higher the value, the less liquidity the group in question demonstrates.

The median value within the sample in the given group, to allow some basic conclusions regarding extreme outliers. The higher the value, the less 

liquidity the group in question demonstrates

Standard deviation within the sample in the given group. The higher the value, the more volatile liquidity is for the given group. As a measure of variance 

this is influenced by the scale an magnitude of observations and therefore interpretations based on these values provide limited insight.
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T-STAT

For tables presenting results of the econometric models (6.1., 6.6., 6.7., 6.8.), each table summarizes together the stagewise models (as well as subsamples when applicable). 

Each stage introduces additional independent variables into the model specification as described in section 4.3.3. Results for each stage are presented vertically, and hence 

each colums corresponds to results under one model specification.

The independent variable(s) included in the model and their corresponding values. Please note that variable N BONDS is only included for BILLIQ, and 

is included in all stage models starting from II.

A measure of model fit - the percentage of the variation in dependent variable explained by the linear model. Expressed as the ratio of explained 

variance to total variance. The closer the value is to 1, the better the linear fit.

An adjusted measure of model fit, to address the fact that the traditional R-squared implicitly increases once introducing new independent variables. The 

adjusted version penalizes for adding variables, and only increases if introduced variables improve the predictive content of the model.

The regression coefficient for the independent variable in the model equation. Represents the mean change in the dependent variable for one unit of 

change in the predictor variable, while holding other dependent variables constant.

The test statistic of significance. Critical values based on confidence level, for the purpose of this paper a result is considered significant if the t-

statistic is above the critical value of 2 in absolute value, corresponding approximately to confidence level of 95%. The higher the t-value, the higher the 

confidence level and the stronger the evidence against the null hypothesis of beta coefficients equal to zero. Therefore, the higher the t-value the 

stronger the evidence of significance of the result.

INTERPRETATION

Summarizes the (sub)sample included and the econometric methodology applied.

Summarizes which stage model is used, as dependent variables are introduced in stages, each stage adding more variables into the equation. See 

section 4.3.4. for more detailed discussion on stages.

Defines the dependent variable in the model in question. Either EQILLIQ for equity (il)liquidity or BILLIQ for bond (il)liquidity.

TABLE TITLE Page

6.2. Variance inflation factors under both regressions at highest n 62

ITEM

Y =

VARIABLE

VIF

Each independent variable included in the model specification.

The variance inflation factor, defined as the degree to which the regression coefficient variance is inflated in comparison to the case where independent 

variables have no linear relation. The closer the value is to 1, the less correlation in predictors. Critical value benchmark of 10, if below the variable in 

question does not introduce multicollinearity into the model in a scale that threatens the validity or interpretations.

INTERPRETATION

The dependent variable in the model specification tested.
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6.5. Hausman test statistics and F test statistics 65
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MODEL

M-STAT

P - VALUE

F-STAT

P - VALUE

INTERPRETATION

The test statistics are defined separately for each stagewise model specification I-IV.

Tests the null hypothesis of endogeneity in regressors. In presence of endogeneity, random effects is the correct model specification and therefore, for 

significant values we can reject the null hypothesis of no endogeneity, suggesting a presence of fixed effects.

Traditional p-value reporting the confidence level at which the test statistic can be interpret. If below 0.05, the test statistics are concluded significant at 

95% confidence level. If below 0.01, confidence level increased to 99%.

Tests the presence of the specified fixed effects (time, cross-sectional or of both) by testing the null hypothesis of the fixed effects parameters being 

equal to zero. If significant values are reported, the null hypothesis of no fixed effects can be rejected and therefore evidence suggests a presence of 

the speficied fixed effect. If a fixed effect is present, pooled methdologies do not yield reliable results.

Traditional p-value reporting the confidence level at which the test statistic can be interpret. If below 0.05, the test statistics are concluded significant at 

95% confidence level. If below 0.01, confidence level increased to 99%.

TABLE TITLE Page

6.6. Firm Fixed Effects Panel Regression 66

ITEM

METHOD

MODEL

Y VARIABLE

X VARIABLE(S)

R-SQUARED

ADJ R-SQUARED

COEFF

T-STAT

INTERPRETATION

Summarizes the (sub)sample included and the econometric methodology applied.

Summarizes which stage model is used, as dependent variables are introduced in stages, each stage adding more variables into the equation. See 

section 4.3.4. for more detailed discussion on stages.

Defines the dependent variable in the model in question.

The independent variable(s) included in the model and their corresponding values. Please note that variable N BONDS is only included for BILLIQ, and 

is included in all stage models starting from II.

A measure of model fit - the percentage of the variation in dependent variable explained by the linear model. Expressed as the ratio of explained 

variance to total variance. The closer the value is to 1, the better the linear fit.

An adjusted measure of model fit, to address the fact that the traditional R-squared implicitly increases once introducing new independent variables. The 

adjusted version penalizes for adding variables, and only increases if introduced variables improve the predictive content of the model.

The regression coefficient for the independent variable in the model equation. Represents the mean change in the dependent variable for one unit of 

change in the predictor variable, while holding other dependent variables constant.

The test statistic of significance. Critical values based on confidence level, for the purpose of this paper a result is considered significant if the t-

statistic is above the critical value of 2 in absolute value, corresponding approximately to confidence level of 95%. The higher the t-value, the higher the 

confidence level and the stronger the evidence against the null hypothesis of beta coefficients equal to zero. Therefore, the higher the t-value the 

stronger the evidence of significance of the result.
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TABLE TITLE Page

6.7. Fixed effects regression results, timewise subsamples (Equity) 71

6.8. Fixed effects regression results, timewise subsamples (Bonds) 72

ITEM

SUBSAMPLE

MODEL

PRE/DURING/POST

Y VARIABLE

X VARIABLE(S)

R-SQUARED

ADJ R-SQUARED

COEFF

T-STAT

INTERPRETATION

Summarizes the basis for dividng the subsample included in the defined model.

Summarizes which stage model is used, as dependent variables are introduced in stages, each stage adding more variables into the equation. See 

section 4.3.4. for more detailed discussion on stages.

Summarizes the subsample in question. PRE refers to observations until end of Q2 2007, DURING to observations between the beginning of Q3 2007 

until the end of Q4 2009, and POST to observations from the beginning of Q1 2010 up until the end of Q3 2014.

Defines the dependent variable in the model in question.

The independent variable(s) included in the model and their corresponding values.

A measure of model fit - the percentage of the variation in dependent variable explained by the linear model. Expressed as the ratio of explained 

variance to total variance. The closer the value is to 1, the better the linear fit.

An adjusted measure of model fit, to address the fact that the traditional R-squared implicitly increases once introducing new independent variables. The 

adjusted version penalizes for adding variables, and only increases if introduced variables improve the predictive content of the model.

The regression coefficient for the independent variable in the model equation. Represents the mean change in the dependent variable for one unit of 

change in the predictor variable, while holding other dependent variables constant.

The test statistic of significance. Critical values based on confidence level, for the purpose of this paper a result is considered significant if the t-

statistic is above the critical value of 2 in absolute value, corresponding approximately to confidence level of 95%. The higher the t-value, the higher the 

confidence level and the stronger the evidence against the null hypothesis of beta coefficients equal to zero. Therefore, the higher the t-value the 

stronger the evidence of significance of the result.
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APPENDIX 4: LIST OF FIRMS IN THE SAMPLE 

 
 

FIRM SYMBOL INDUSTRY
MARKET CAP 

(USD BN)*

ISSUER CREDIT 

RATING**,         

JULY 2002

ISSUER CREDIT 

RATING**,        

SEP 2014

AMGEN INC AMGN HEALTH CARE 104.7954 A+ A

BOEING BA INDUSTRIALS 90.4225 A A

BAXTER INTERNATIONAL BAX HEALTH CARE 40.2409 A A-

BRISTOL MYERS SQUIBB BMY HEALTH CARE 83.8568 AAA A+

COLGATE PALMOLIVE CL CONSUMER STAPLES 58.8354 AA- AA-

CISCO SYSTEMS INC CSCO INFORMATION TECHNOLOGY 127.0691 NA AA-

EL DU PONT DE NEMOURS DD MATERIALS 60.2504 AA- A

WALT DISNEY DIS CONSUMER DISCRETIONARY 155.8623 A- A

DOW CHEMICAL DOW MATERIALS 63.9437 A BBB

EMC CORP EMC INFORMATION TECHNOLOGY 59.7034 BBB A

EXELON CORP EXC UTILITIES 28.2074 A- BBB

FEDEX CORP FDX INDUSTRIALS 42.7073 BBB BBB

GENERAL DYNAMICS GD INDUSTRIALS 41.0072 A A

GENERAL ELECTRIC GE INDUSTRIALS 259.3764 AAA AA+

HALLIBURTON HAL ENERGY 57.4021 A- A

HOME DEPOT INC HD CONSUMER DISCRETIONARY 122.6808 AA A

HONEYWELL HON INDUSTRIALS 74.7330 A A

HEWLETT PACKARD HPQ INFORMATION TECHNOLOGY 71.2049 A- BBB+

IBM IBM INFORMATION TECHNOLOGY 191.0987 A+ AA-

INTEL INTC INFORMATION TECHNOLOGY 171.1561 A+ A+

JOHNSON & JOHNSON JNJ HEALTH CARE 291.5049 AAA AAA

COCA COLA COMPANY KO CONSUMER STAPLES 182.6299 A+ AA

MCDONALDS MCD CONSUMER DISCRETIONARY 91.1230 A+ A

MEDTRONIC MDT HEALTH CARE 62.6009 AA- AA-

3M MMM INDUSTRIALS 93.4501 AA AA-

ALTRIA GROUP INC MO CONSUMER STAPLES 85.6652 A BBB+

MERCK & CO INC MRK HEALTH CARE 172.4721 AAA AA

MICROSOFT MSFT INFORMATION TECHNOLOGY 371.5348 AA AAA

NORFOLK SOUTHERN CORP NSC INDUSTRIALS 33.1212 BBB BBB+

ORACLE ORCL INFORMATION TECHNOLOGY 185.5907 A- A+

PEPSICO PEP CONSUMER STAPLES 139.3478 A A

PFIZER PFE HEALTH CARE 185.5337 AAA AA

PROCTER AND GAMBLE PG CONSUMER STAPLES 224.6810 AA- AA-

RAYTHEON COMPANY RTN INDUSTRIALS 29.9782 BBB- A

SCHLUMBERGER LTD SLB ENERGY 140.0929 AA- AA-

SOUTHERN CO SO UTILITIES 39.2315 A A

AT & T INC T TELECOMMUNICATIONS 51.1413 AA- A-

TEXAS INSTRUMENTS TXN INFORMATION TECHNOLOGY 99.7509 A A+

UNITED TECHNOLOGIES UTX INDUSTRIALS 206.3082 A+ A

VERIZON COMMUNICATIONS VZ TELECOMMUNICATIONS 244.1881 A+ BBB+

WAL MART WMT CONSUMER STAPLES 420.0295 AA AA

EXXON MOBIL XOM ENERGY 180.6802 AAA AAA

* 1st Sep 2014 ** by Standard & Poor's
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APPENDIX 5: MODEL SPECIFICATION EQUATIONS FOR EACH STAGE MODEL 
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APPENDIX 6: FIRM LEVEL SUMMARY STATISTICS: LIQUIDITY 
 

 

Firm
N Obs Mean Median Std Dev

Coefficient of 

Variance
Minimum Maximum Range

AMGN 147 0.0024 0.0022 0.0009 0.3767 0.0008 0.0066 0.0057

BA 147 0.0050 0.0037 0.0039 0.7840 0.0013 0.0210 0.0197

BAX 139 0.0070 0.0056 0.0041 0.5864 0.0021 0.0216 0.0195

BMY 147 0.0044 0.0037 0.0027 0.6172 0.0011 0.0164 0.0152

CL 140 0.0049 0.0043 0.0023 0.4761 0.0018 0.0158 0.0140

CSCO 104 0.0012 0.0010 0.0006 0.4899 0.0005 0.0035 0.0030

DD 147 0.0054 0.0042 0.0033 0.6161 0.0017 0.0180 0.0163

DIS 147 0.0046 0.0031 0.0042 0.9051 0.0011 0.0235 0.0224

DOW 147 0.0073 0.0056 0.0057 0.7857 0.0017 0.0338 0.0321

EMC 110 0.0037 0.0027 0.0025 0.6754 0.0013 0.0147 0.0135

EXC 141 0.0068 0.0050 0.0063 0.9242 0.0020 0.0640 0.0620

FDX 135 0.0065 0.0055 0.0032 0.5003 0.0017 0.0189 0.0172

GD 139 0.0086 0.0083 0.0033 0.3813 0.0032 0.0212 0.0180

GE 147 0.0012 0.0010 0.0006 0.5356 0.0004 0.0032 0.0028

HAL 145 0.0078 0.0037 0.0129 1.6598 0.0011 0.0929 0.0918

HD 139 0.0028 0.0025 0.0014 0.5019 0.0010 0.0092 0.0082

HON 147 0.0076 0.0060 0.0058 0.7660 0.0020 0.0344 0.0324

HPQ 147 0.0039 0.0029 0.0040 1.0269 0.0008 0.0248 0.0240

IBM 147 0.0013 0.0012 0.0006 0.4665 0.0004 0.0040 0.0036

INTC 102 0.0011 0.0010 0.0006 0.5449 0.0005 0.0039 0.0033

JNJ 147 0.0012 0.0009 0.0008 0.6396 0.0004 0.0044 0.0040

KO 141 0.0019 0.0016 0.0011 0.5959 0.0005 0.0076 0.0070

MCD 142 0.0037 0.0021 0.0038 1.0395 0.0006 0.0240 0.0234

MDT 147 0.0043 0.0039 0.0021 0.4971 0.0013 0.0157 0.0145

MMM 139 0.0031 0.0029 0.0013 0.4068 0.0013 0.0094 0.0081

MO 147 0.0024 0.0023 0.0013 0.5121 0.0006 0.0074 0.0068

MRK 140 0.0023 0.0020 0.0012 0.5472 0.0007 0.0089 0.0083

MSFT 65 0.0007 0.0006 0.0002 0.2589 0.0003 0.0012 0.0009

NSC 135 0.0138 0.0084 0.0162 1.1787 0.0036 0.1032 0.0996

ORCL 139 0.0019 0.0018 0.0008 0.4125 0.0008 0.0045 0.0037

PEP 146 0.0024 0.0019 0.0014 0.5933 0.0007 0.0074 0.0066

PFE 142 0.0013 0.0011 0.0006 0.4683 0.0003 0.0040 0.0037

PG 147 0.0014 0.0011 0.0009 0.6528 0.0005 0.0083 0.0078

RTN 147 0.0109 0.0086 0.0064 0.5883 0.0028 0.0396 0.0368

SLB 125 0.0030 0.0027 0.0015 0.4930 0.0010 0.0078 0.0068

SO 139 0.0065 0.0053 0.0038 0.5792 0.0022 0.0189 0.0166

T 147 0.0010 0.0007 0.0008 0.8597 0.0003 0.0052 0.0049

TXN 90 0.0050 0.0013 0.0059 1.1895 0.0003 0.0241 0.0238

UTX 139 0.0042 0.0037 0.0023 0.5466 0.0013 0.0149 0.0137

VZ 147 0.0042 0.0035 0.0028 0.6597 0.0011 0.0177 0.0166

WMT 147 0.0025 0.0019 0.0019 0.7687 0.0004 0.0115 0.0110

XOM 144 0.0013 0.0011 0.0006 0.4595 0.0004 0.0043 0.0039

Analysis Variable : EQILLIQ
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Firm
N Obs Mean Median Std Dev

Coefficient of 

Variance
Minimum Maximum Range

AMGN 147 0.0004 0.0002 0.0007 1.6685 0.000001 0.0055 0.0055

BA 147 0.0015 0.0012 0.0017 1.1429 0.000013 0.0178 0.0178

BAX 139 0.0014 0.0008 0.0020 1.3990 0.000057 0.0191 0.0191

BMY 147 0.0013 0.0010 0.0011 0.8508 0.000002 0.0050 0.0050

CL 140 0.0016 0.0009 0.0032 2.0239 0.000080 0.0325 0.0325

CSCO 104 0.0391 0.0357 0.0221 0.5645 0.004027 0.1708 0.1668

DD 147 0.4550 0.4271 0.1522 0.3344 0.217511 1.0777 0.8602

DIS 147 0.0007 0.0005 0.0008 1.1948 0.000005 0.0066 0.0066

DOW 147 0.0015 0.0009 0.0017 1.1293 0.000045 0.0133 0.0133

EMC 110 0.7685 0.7225 0.4565 0.5940 0.155370 2.9240 2.7687

EXC 141 0.0023 0.0017 0.0023 0.9933 0.000173 0.0207 0.0205

FDX 135 0.0027 0.0011 0.0058 2.1474 0.000021 0.0342 0.0341

GD 139 0.0005 0.0004 0.0005 0.8845 0.000001 0.0031 0.0031

GE 147 0.0161 0.0004 0.1332 8.2892 0.000021 1.4672 1.4672

HAL 145 0.0025 0.0011 0.0059 2.3678 0.000095 0.0652 0.0651

HD 139 0.0718 0.0668 0.0428 0.5962 0.014393 0.2718 0.2574

HON 147 0.0014 0.0009 0.0013 0.9016 0.000032 0.0074 0.0074

HPQ 147 0.0006 0.0002 0.0009 1.6666 0.000037 0.0056 0.0056

IBM 147 0.0781 0.0729 0.0322 0.4118 0.018268 0.2121 0.1938

INTC 102 0.0459 0.0409 0.0226 0.4925 0.012414 0.1130 0.1006

JNJ 147 0.0021 0.0017 0.0016 0.7575 0.000036 0.0095 0.0094

KO 141 0.1130 0.0734 0.0989 0.8755 0.014345 0.7580 0.7436

MCD 142 0.6727 0.6212 0.3180 0.4727 0.009767 2.4971 2.4874

MDT 147 0.0580 0.0499 0.0373 0.6430 0.007818 0.2263 0.2184

MMM 139 0.1499 0.1212 0.0962 0.6417 0.033149 0.5555 0.5223

MO 147 0.1169 0.0932 0.0831 0.7112 0.026200 0.5105 0.4843

MRK 140 0.1800 0.1744 0.0764 0.4243 0.002737 0.3801 0.3774

MSFT 65 0.0004 0.0002 0.0004 1.2332 0.000002 0.0032 0.0032

NSC 135 0.0024 0.0015 0.0034 1.4051 0.000240 0.0323 0.0321

ORCL 139 0.1295 0.0567 0.1892 1.4616 0.018849 1.1159 1.0971

PEP 146 0.0009 0.0004 0.0028 3.1665 0.000021 0.0330 0.0330

PFE 142 0.0009 0.0004 0.0022 2.4368 0.000008 0.0203 0.0203

PG 147 0.0007 0.0005 0.0007 1.0401 0.000052 0.0062 0.0062

RTN 147 0.0018 0.0010 0.0022 1.2703 0.000029 0.0158 0.0158

SLB 125 0.0032 0.0009 0.0068 2.1116 0.000024 0.0474 0.0474

SO 139 0.0020 0.0016 0.0013 0.6548 0.000404 0.0098 0.0093

T 147 0.0006 0.0004 0.0007 1.2326 0.000021 0.0073 0.0072

TXN 90 0.0021 0.0005 0.0052 2.3979 0.000003 0.0315 0.0315

UTX 139 0.0014 0.0009 0.0016 1.1284 0.000109 0.0108 0.0107

VZ 147 0.0007 0.0006 0.0005 0.6992 0.000035 0.0037 0.0036

WMT 147 0.0627 0.0620 0.0186 0.2971 0.025920 0.1132 0.0872

XOM 144 0.0020 0.0004 0.0044 2.2283 0.000021 0.0341 0.0340

Analysis Variable : BILLIQ
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APPENDIX 7: STATIONARITY TEST OF VARIABLES 
 
 

 
 

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -756.133 <0,0001 -19.44 <0,0001

TREND 1 -765.984 <0,0001 -19.56 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -441.632 <0,0001 -14.86 <0,0001

TREND 1 -446.471 <0,0001 -14.94 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -68.5314 <0,0001 -5.83 <0,0001

TREND 1 -79.815 <0,0001 -6.31 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -2876.82 <0,0001 -37.92 <0,0001

TREND 1 -2926.35 <0,0001 -38.24 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -1101.67 <0,0001 -23.48 <0,0001

TREND 1 -1106.28 <0,0001 -23.53 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -155.295 <0,0001 -8.82 <0,0001

TREND 1 -158.95 <0,0001 -8.91 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -1346.08 <0,0001 -25.93 <0,0001

TREND 1 -1366.92 <0,0001 -26.13 <0,0001

TYPE LAGS RHO P<RHO TAU P<TAU

SINGLE MEAN 1 -6815.83 <0,0001 -58.39 <0,0001

TREND 1 -6818.03 <0,0001 -58.39 <0,0001

BETA

PB

RET

AUGMENTED DICKEY FULLER UNIT ROOT TESTS

EQILLIQ

BILLIQ

SIZE

LEV

ROA


