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Introduction

In speaking about the theories of capital structure as is known today, it is important to
understand what preceded the development of the trade-off, pecking order and market-
timing theories. The Modigliani and Miller Theorem (1958) of the irrelevance of
capital structure essentially birthed this school of thought and as noted by Frank and
Goyal (2007), “Before them, there was no generally accepted theory of capital
structure.” There are some contentions that this idea did not begin with the 1958 paper.
Williams (1938) in his paper, The Theory of Investment value, makes a statement about

the idea but does not present arbitrage-based proof (Frank & Goyal 2007).

Modigliani and Miller (1958) started with the assumption of a firm having a set of
expected cash flows. When the firm decides on the proportion of debt and equity it will
use to finance itself, all that it does is to divide up the cash flows among investors. In
this framework, investors and firms are assumed to have equal access to financial
markets, which allows for homemade leverage. By this assumption, the investor can
create any leverage that was wanted but not offered, or the investor can get rid of any
leverage that the firm took on but was not wanted. As a result, the leverage of the firm

has no effect on the market value of the firm (Frank and Goyal, 2007).

At the time of this paper, it stimulated a lot of interest within the topic, with many
researchers setting out to disprove the theory. Ultimately, via this research, it was seen
that the Modigliani and Miller theorem fails under a variety of circumstances. The most
commonly referenced include consideration of taxes, transaction costs, bankruptcy
costs, agency conflicts, adverse selection, lack of separability between financing and
operations, time-varying financial market opportunities, and investor clientele effects.

(Frank and Goyal, 2007)

The Trade-off Theory

This theory is an off-shoot the previous model presented by Modigliani and Miller. As
was put forward by Myers (1984), a firm’s optimal debt ratio is determined by trade-
off of the costs and benefits of borrowing, holding the firm’s assets and investment

plans constant. Firms in this structure are balancing the value of interest tax shields
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against bankruptcy costs (Myers, 1984). Incorporating corporate tax into the original
irrelevance proposition, a benefit for debt was seen because it shielded earnings from
taxes. Given that the firm’s objective, this implies that firms should be 100% debt-
financed, given the lack of a counterbalancing cost of debt. It is for this reason that the

cost of bankruptcy is used in this framework (Frank and Goyal, 2007).

The theory of optimal leverage reflects a trade-off between the tax benefits of debt and
the deadweight costs of bankruptcy (Kraus and Litzenberger, 1973). Myers (1984) also
added that a firm that follows the trade-off theory sets a target debt-to-value ratio and
then gradually moves towards the target. The target is determined by balancing debt
tax shields against costs of bankruptcy (Frank and Goyal, 2007). This forms the basis
of the trade-off theory.

Pecking Order Theory

Fama and French (2002) assert this theory, developed or revised to some extent by
Myers (1984) arises if the cost of issuing new securities overwhelm the costs and
benefits of dividend and debt. The pecking theory states that when a company needs to
finance itself, it should first look internally and do so via retained earnings. If this
source of financing is available, debt should then be utilized to satisfy its financing
needs. The issue of equity for the purpose of financing the company should be the last

option.

The financing costs that produce behavior supportive of pecking order theory include
the transaction costs associated with new issues. In addition the costs that arise due to
information asymmetry must be considered because of management’s superior
information about the firm’s prospects i.e. positive NPV projects in the pipeline and
equally important the value of its risky security. These reasons, according to Fama and
French (2002), result in the financing of new investments by firms “first with retained
earnings, then with safe debt, then with risky debt, and finally, under duress, with

equity.”

The intuition behind this “pecking order” of methods of financing projects is in part

due to what signals each source of finance sends to the market. If the company is
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funding itself, the signal is that it has the cash to do so and believes the project is an
NPV positive one. This is a signal of financial health. Funding through the use of debt
intimates that the management of the company and the market is comfortable that the
company would be able to service the subsequent debt payments. Use of equity, could
be potentially viewed as a negative, as it might give the appearance of the company

cashing in on stock they might view as overvalued.

Market Timing Theory

The theory asserts that management issue securities depending on the time-varying
relative costs of debt and equity and the issue of these have long-lasting effects on
capital structure (Huang and Ritter, 2009). According to two of its main proponents,
“capital structure is the cumulative outcome of past attempts to time the equity
markets.” (Baker and Wurgler, 2002) In their 2002 paper, they investigated whether
equity timing after capital structure and ultimately if there is a short-run or long-run

impact.

Their results indicated that market-timing had large, persistent affects on capital
structure. More importantly, they concluded that low leverage firms are those that
raised funds for investment in projects when their market valuations were high.
Conversely, high leverage firms are those that raised firms when their market

valuations are low (Baker and Wurgler, 2002).

These results were not without its critics. Alti (2006) argued that even though Baker
and Wurgler found persistent effects on leverage that extend beyond 10 years, one can
critique their market timing measure. The proxy for long-term growth traits of firms is
a history of concurrent increases in external funding needs and market-to-book ratios.
Contemporaneous control variables are noisy proxies and likely resulted in a spurious
relationship between history and capital structure. Hovakimian (2006) found
contradictory results, finding no long-term effects for past equity market timing on

market-to-book ratios.
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Speed of Adjustment and Trade-off Theory

Under trade-off theory management seeks to maintain a target leverage because
imperfections in the market mean the capital structure of a firm affects its value
(Flannery and Rangan 2006). Various factors can push a firm off of its target leverage.
The rate at which the firm adjusts back to its target leverage is known as the speed of
adjustment (SOA). According to Graham and Leary (2011), this deviation from target
leverage is a reason traditional trade-off models often produce little explanatory power.
Therefore, SOA offers a way to test the validity of the trade-off theory by taking into
account these deviations. SOA assumes that there is an actual target leverage, in
contrast to theories such as market timing and pecking order. Huang and Ritter (2009)
believe that SOA is perhaps the most important issue in capital structure research today.
If firms actively adjust back to a target leverage over time then capital structure
decisions based on market timing will only have short-term effects. Mean reversion to
a target leverage would not exist for either market timing or pecking order. SOA
therefore supports trade-off theory as the predominant force behind a firm’s capital
structure decisions over market timing and other theories that do not assume target
leverage (Flannery and Rangan 2006). Although, it is important to note that some
researchers do not believe that mean reversion alone adequately proves firms seek a

target capital structure (Graham and Leary 2011).

Existing Work on the Speed of Adjustment

Many of the past studies on SOA use a partial-adjustment model to estimate the average
SOA for firms as a whole. This method inherently assumes the average SOA is the
same across all firms (Elsas and Florysiak 2011). Under this method much of the
research primarily supports the trade-off theory by concluding that firms do have
targets (Faulkender et al. 2011). However, evidence for market timing and pecking
order is not completely absent. Huang and Ritter (2009) state that their estimates of the
SOA toward target debt ratios suggest that firms do move toward target debt ratios, but
their results imply that market timing and pecking also order contribute to the capital
structure of firms. Flannery and Rangan (2006) find support for market timing and
pecking order as well, although it is minimal in comparison to the support they find for

trade-off theory. Targeting behavior displayed by firms accounted for over 50% of their
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capital structure changes compared to not even 10% for market timing and pecking
order. The evidence that firms actively sought target leverage is strong for various firm
sizes, time periods, and for book and market-valued leverage ratios. Market timing and
pecking order are statistically significant in their study, but have their effect

overwhelmed by firms’ efforts to obtain a target leverage.

However, as noted by Frank and Goyal (2008), while corporate leverage is mean
reverting at the firm level the speed of adjustment to the target is by no means a settled
issue. Graham and Leary (2011) agree that despite the amount of existing research the
rate of mean reversion is still an open question. They feel that the current body of SOA
studies is not strong enough to say that firms actively manage to a target leverage. A
reason for this is that the SOA’s are mismeasured and the partial-adjustment models
used are biased. 7able 1 displays the SOA’s from some of the more notable studies.
For book leverage the SOA ranges from 10% by Fama and French (2002) with a half-
life of 6.6 years, to 34.2 % by Flannery and Rangan (2006) with a half-life of 1.7 years.
For market leverage Fama and French (2002) again have the slowest SOA at 7% with
a half-life of 9.6 years compared to Flannery and Rangan’s (2006) SOA of 35.5% and
half-life of 1.6 years. Eight years is a massive difference in the length of time it would
take a firm to remove half of the effect of a shock on its leverage. Indeed, as Graham
and Leary (2011) pointed out, the problem of biases in the measurement of adjustment
speeds is a significant problem and one of the contributing factors to the wide range of

SOA’s.

Under reasonable assumptions an OLS estimated coefficient of the partial-adjustment
model, as used by Fama and French (2002) and Kayhan and Titman (2007), that ignores
firm fixed effects is biased upwards, meaning it will underestimate the SOA (Huang
and Ritter 2009). It is no coincidence, therefore, that Fama and French (2002) have the
slowest SOA. Some researchers believe that one reason for mismeasurement in SOA
is ignoring firm fixed effects because the regular determinants for target leverage are
producing unexplained variations. However, adding firm fixed effects makes
consistently estimating the SOA difficult due to their presence in the error (Graham
and Leary 2011). Mean differencing estimators with firm fixed effects and system
GMM estimators with firm fixed effects are biased downwards, meaning it will

overestimate the SOA (Huang and Ritter 2009). Consequently, Flannery and Rangan
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(2006) have the highest SOA using a fixed effects estimator. Fortunately, the opposite
biases of the OLS and fixed effects estimators allow the SOA to be approximately
bounded and a range established (Graham and Leary 2011).

In an attempt to reduce the bias, Huang and Ritter (2009) employ a new econometric
technique known as a long differencing estimator. This technique was first proposed
by Hahn, Hausman, and Kuersteiner (2007) and theoretically helps reduce the bias
caused when the dependent variable is highly persistent, such as with leverage ratios.
Huang and Ritter (2009) state that estimates using the long difference method are less
biased than the OLS estimator that ignores fixed effects except in the case the true SOA
is very slow; however, in this scenario neither method would have much bias. Likewise,
the long difference estimator is less biased than the firm fixed effects estimators except
when the true SOA is very fast, although in this case neither estimator would have
much bias. With the long differencing technique Huang and Ritter (2009) find an SOA
of 17.0% for book leverage with a half — life of 3.7 years and a SOA of 23.2% for

market leverage with a half-life of 2.6 years.

All of the models mentioned so far have been partial-adjustment models, which have
come under criticism for biased estimates of coefficients and for a poor ability to
differentiate leverage targeting from other financial motives (Graham and Leary 2011,
Shyam-Sunder & Myers 1999, Chang & Dasgupta 2009). A dynamic panel data with
a fractional dependent variable estimator (DPF) as proposed by Elsas and Florysiak
(2010) takes a different approach than partial-adjustment models. While partial-
adjustment models assume homogeneity in the speed of adjustment across all firms,
the DPF estimator allows for heterogeneity across the speed of adjustment for firms.
Elsas and Florysiak (2011) argue that given adjustment costs are often specific to firms
and investments, the speed of adjustment is also often not homogeneous. The DPF
estimator proposed by Elsas and Florysiak (2010) is constructed to be unbiased with
unbalanced dynamic panel data. Elsas and Florysiak (2011) go on to run simulations
that corroborate their claim that it is unbiased. There have not been many studies
allowing for heterogeneity in SOA, with Faulkender et. Al (2010) and Dang et al.
(2009) being some of the more notable. However, Elsas and Florysiak (2011) address
more heterogeneous characteristics into their model than either of those. The SOA’s

estimated by Elsas and Florysiak (2011) vary, with some being as high as 60%.
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Our Contribution and Plan of Action

This thesis contributes to the field through three stages. In stage 1 we will estimate the
overall SOA and compare it to existing results. In stage 2 we will examine which firm
characteristics can explain the cross-sectional variance of firm specific SOA. Finally,

in stage 3 we will test the value of SOA as a predictor for firm performance.
Stage 1: Estimating Overall SOA

Stage 1 consists of estimating the SOA across all firms assuming homogeneity and
comparing it to previous estimations done in articles such as Huang and Ritter (2009),
Flannery and Rangan (2006), Fama and French (2002), and Kayhan and Titman (2007).
This is important because there is far from a consensus in the literature on SOA due to
the difficulty in predicting target leverage, the short time dimension bias, and the large
econometric biases between the partial-adjustment models. At present, the best that has
been done is to determine the bounds between which the true SOA may lie. Estimating
the overall SOA and comparing it to existing results will bring more clarity to the issue
and, in conjunction, provide more insight into the trade-off theory of capital structure.
Given the known difficulties with biases, we will be doing more econometric work
before deciding on a final model/models to use for this stage, but the long differencing

estimator employed by Huang and Ritter (2009) looks promising.

The dependent variables will be the change in book leverage, total debt/total assets
(TDA) and the change in market leverage, total debt/market value of total assets
(TDM). For predicting target leverage, we created a sample data set out of variables
commonly used for this purpose as in Rajan and Zingales (1995), Hovakimian (2003),
Hovakimian, Opler and Titman (2001), Fama and French (2002). The variables are:
EBIT/TDA, market-to-book value of assets (MB), depreciation & amortization
(D&A)/TA, Fixed Assets (FA)/TA, property plant & equipment is used as fixed assets,
and research and development (R&D)/TA (Flannery and Rangan 2006). This is a
preliminary data set and the final partial-adjustment model will likely consist of more

variables. The data set itself is discussed more in depth in the Data section.
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Stage 2: Characteristics of Firm Specific SOA

In stage 2 we move beyond assuming homogeneous SOA to looking for the firm
characteristics that can explain the heterogeneity of firm specific SOA. As Graham and
Leary (2011) state, new methods outside the partial-adjustment framework may be
necessary to identify the circumstances under which firms make deliberate, value-
relevant financing decisions and when they fail to do so. Drawing from dynamic capital
structure theory, if adjustment costs are specific to firms, then it follows their SOA
would be heterogeneous as well. Our contribution will be important because more
research has been needed in the field to understand what really drives the differences
between firm’s SOA (Elsas and Florysiak 2011). Understanding the key firm drivers
of SOA will provide management teams with valuable insight into what their firms
needs to do to position themselves to dynamically adjust to their capital structure

targets in the appropriate time frame.

At this point, estimating a variation of the fractional dependent estimator (DPF) as
proposed by Elsas and Florysiak (2010) looks to be a worthwhile route to take. The
firm characteristics we are looking to investigate to that explain cross-sectional
variance in SOA are: cash flows, difference between over and under levered firms,
default risk (financial distress), large/small average financing deficits, financial
constraints, market timing variables, and the sign and magnitude of the deviance from
target leverage. Previous literature supports the use of these characteristics such as
when Faulkender et al. (2011) demonstrated that cash flows have a significant effect
on adjusting leverage and encouraged future research to incorporate the potentially
compounding effects cash flows and the differences between over and under leveraged

firms. We have not created a data set of these variables at this point.

Stage 3: SOA’s value as a predictor of firm performance

This presents an opportunity to advance and shape future discussions on how SOAs
can be utilised more effectively, beyond its current more passive interpretation as
empiric evidence of the trade-off theory. Investigating the value of SOA as a predictor

from a practical sense could potentially be utilized by managers as a signal to the
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market, thus reducing some of the information asymmetry that exists between the

company and the market.

Whilst this is the stage we feel we can make the biggest contribution. It is also the
section that at this point is the most underdeveloped due to the challenges posed in the
first two stages. A challenge that we hope to overcome within the coming months. As
a first step, we would need to link our calculated SOAs and known financial metrics
that are already in use in the prediction of firm performance. Regressions come to mind
for this stage. The relationship between SOA and ROA, for example, could be
examined, as the ROA is one of the traditionally used metrics as a proxy for firm

performance.

This stage, however, does not come without its obvious pitfalls. Given the nature of
stages 1 and 2, stage 3 builds upon that. Given the estimations on top of estimation,
misspecifications in the earlier stages can lead to less reliable or, in a worst case
scenario, no discernible relationships between the calculated SOAs and the chosen
metrics that are being estimated. Therefore, we must be careful of the compounding

effect of econometric biases.

Also, the issue of endogeneity, must be overcome. It is easy to see the likelihood of
endogeneity, when considering what is being attempted. In a regression involving ROA
and SOA, it would be difficult to conclusively say whether ROA affects SOA or vice
versa. The companies that are doing well are the most likely candidates to be able to
effectively adjust their capital structure to a target leverage and thus would likely have
a higher SOA as they are able to absorb the very material costs of adjustment. At the
same time, companies that have higher SOAs might benefit from higher ROAs (if
relationship is found to exist). The main issue is the potential lack of clarity of the true

direction of the relationship.

Assuming that we are able to successfully overcome these issues thought would then
have to be placed into the metrics used for evaluation of the predictive model and

comparison metrics.

10
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Data

This data set includes the independent and dependent variables to be used in Part 1
(estimating the overall SOA) of the thesis. The dynamic panel data sample consists of
Compustat quarterly North American firm data from 1969 to 2016. Regulated
enterprises (SIC 4900-4999) and financial services (SIC 6000-6999) are not included
in the sample because their capital decisions may reflect special factors (Flannery and
Rangan 2006). After trimming the data of any blank variable information there are
161,688 quarterly data points. The descriptive statistics can be found in Table 2. The
min, max, and standard deviations of several of the variables are quite extreme, in
particular those of TDA, market to book, EBIT/TA, and R&D/TA. Additionally, many
of the variables have a very large amount of skewness and kurtosis. The large sample
size of firms taken across such a long period of time likely produced severe outliers

that affected the data.

Issues with the TA may be at the root of several of the variable extremes because it is
used as the divisor. The TDA also seems to be less stable than the TDM as it has a
much larger dispersion between its mean and median. This may be another clue that
there is something wrong with the total assets. The data was further trimmed to see the
effects of eliminating any quarters with zero total debt Table 3. This left 53,741
quarterly data points. While still extreme results, this trimming of the data improve the
results somewhat. For example, the standard deviation (SD) of the market-to-book ratio
decreased by 27%. However, the data is still quite extreme and it is clear that a more
thorough and exact cleaning of the data is required before the data could be used to

estimate the overall SOA, run statistical tests, and make inferences.
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Appendix

Table 1: Estimates of the SOA in Empirical Studies of Capital Structure

Table 8 reports the estimated annual speed of adjustment (SOA) toward target leverage
per year in existing empirical studies of capital structure. The annualized numbers from
Kayhan and Titman (2007) are computed as the compounded annual speed that achieves
the five-year SOA that they report in their Table 2, 41% for book leverage and 35% for
market leverage (i.e., 0.905 = 0.59, and 0.91 75 = 0.65). The estimate from Antoniou et
al. (2008) is for U.S. firms in their Table 5. Half-life is the number of years that the SOA
implies for a firm to move halfway toward its target capital structure. NA is not available.

Market
Book Leverage Leverage
Half- Half-
Article Estimator SOA Life SOA Life
6.6 9.6
Fama and French (2002)  OLS ignoring firm fixed effects 10%a years 7%a years
3.5 4.3
18%b years 15%b  years
Kayhan and Titman 6.6 8.0
(2007) OLS ignoring firm fixed effects 10% years 8.30%  years
Firm fixed effects, mean
Flannery and Rangan differencing estimatorwith an 1.7 1.6
(2006) instrumental variable 34.20% years 35.50% years
Antoniou, Guney, and 1.8
Paudyal (2008) Firm fixed effects, system GMM  NA NA 32.20% years
Lemmon, Roberts, and 2.4
Zender (2008) Firm fixed effects, system GMM  25% years NA NA
Firm fixed efffects, long 3.7 2.6
Huang and Ritter (2009)  differencing 17% years 23.20% years

a=Dividend-paying firms
b=Firms that do not pay
dividends

Source: Huang and Ritter (2009)
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Table 2: Descriptive Statistics for all Observations

This table shows the descriptive statistics for all 161,688 observations. TDA is the total debt
to total assets. TDM is the total debt to market value of assets. MVA is calculated as the market
value of equity MVE +debt in current liabilities + long-term debt — deferred taxes and
investment tax credit (preferred stock liquidating value was not quarterly available in
Compustat). MB is the market-to-book value of assets. EBIT is calculated as revenue —
operating costs and EBIT/TA is EBIT divided by total assets. D&A/TA is the depreciation and
amortization divided by total assets. Ln(TA) is the natural log of total assets. FA/TA is the
fixed assets, calculated as property, plant, and equipment, divided by total assets. R&D/TA is
the research and development costs divided by total assets.

Mean SD Median Min. Max. Skew Kurtosis

TDA 0.97 29 0.12 0 5319 10248 13826
TDM 0.17 0.49 0.07 -157.47 62.11 -200.11 70251
19.72 843.89 1.54 -0.66 233779 179.05 42892

EBIT/TA -0.34  24.11 0.02 -9017 4433 -328.12 121153
D&A/TA 0.02 0.2 0.01 -0.14 70  280.48 94173
Ln(TA) 4.42 2.63 431 -6.91 13.08 -0.03 0.63
FA/TA 0.47 0.8 0.35 0 102 45.55 3932
R&D/TA 0.16  22.27 0.02 -6.92 8825 385.38 152553

Table 3: Descriptive Statistics for Trimmed Observations

This table shows the descriptive statistics for the trimmed dataset after quarters with zero total
debt were excluded. There are 53,741 observations. TDA is the total debt to total assets. TDM
is the total debt to market value of assets. MV A is calculated as the market value of equity MVE
+debt in current liabilities + long-term debt — deferred taxes and investment tax credit
(preferred stock liquidating value was not quarterly available in Compustat). MB is the
market-to-book value of assets. EBIT is calculated as revenue — operating costs and EBIT/TA
is EBIT divided by total assets. D&A/TA is the depreciation and amortization divided by total
assets. Ln(TA) is the natural log of total assets. FA/TA is the fixed assets, calculated as
property, plant, and equipment, divided by total assets. R&D/TA is the research and
development costs divided by total assets.

Mean SD Median Min. Max. Skew Kurtosis
TDA 1.51 40.16 0.09 0 5319 86.75 9301
TDM 0.14 0.26 0.04 -32.94 1.71  -39.11 5209
MB 28.63 620 1.85 -0.66 62710 56.06 4118
EBIT/TA -0.7  441.04 0 -9017 4433 -199.79 43416
D&A/TA 0.02 0.14 0.01 -0.01 18.24  93.08 10324
Ln(TA) 3.12 2.37 3.07 -6.91 12.32 -0.08 1.23
FA/TA 0.49 1.08 0.33 0 102 4222 2931
R&D/TA 0.28 38.2 0.02 -6.92 8825 22941 52976
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