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This paper investigates the impacts of financial regulations on bond market liquidity,
focusing on the U.S. regulations such as the Dodd-Frank Act and the Volcker Rule. Our
analyses at market level and bond level suggest that the mentioned regulations do not harm
the liquidity of the bond market as a whole. It is evident that the regulations actually
improve the bond market liquidity, especially for investment grade bonds. Non-investment
grade bonds are not affected by changes in regulations. These findings are also evident in the
event study of announcement effects regarding regulations milestones. The analysis also
suggests that the transaction costs are affected by the changes in regulations more than the
price impacts. Additionally, the event study indicates that the anticipation of regulatory
changes do lead to lower liquidity but these impacts only occur for big milestones and
eventually die out
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1. INTRODUCTION

In contrast to some believes, the “boring” fixed-income market actually is a very
essential part of the global economy. According to Federated Investors (2017), the
global bond market has a massive size of $127 trillion, which is almost twice as large as
the global stock market. Furthermore, in the U.S., the bond market clearly outweighs the
stock market. In such a massive market, liquidity is very important in order to keep the
market moving. Because of the large size and potential impacts on global economy,
there are a lot of regulations involved in the bond market, which are very important
factors in the market. Moreover, ever since the Global Financial Crisis in 2008 (the
Crisis), regulators, especially in the U.S., have been very active in making interventions
in the bond market with the ultimate goal of ensuring the market stay in good shape, and
thus, preventing another crisis. Two of the essential regulatory frameworks that are
worth mentioning are the Dodd-Frank Act and the Basel III, which raise the concerns
about bond market liquidity being over-constrained.
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One of the most controversial parts of the Dodd-Frank Act is the Volcker Rule,
which prohibits banks from doing speculative activities such as proprietary trading. The
purpose of the Rule is to prevent banks from overexposure to risk that might leads to
inevitable bailouts. The controversy surrounding the Dodd-Frank Act, in general, and
the Volcker Rule, in particular, is becoming more relevant since the Trump
administration announced their plan to roll back Dodd-Frank. Another important
regulatory framework is the Basel III. The key points in Basel III that influence market
liquidity is an increase in the capital requirement for banks and the introduction of
liquidity coverage ratio requirement. They are believed to constrain banks’ ability to use
their capital for market-making activities, and hence, force them to charge their
customers more. This paper focuses on the Dodd-Frank Act and the Volcker Rule as
they have more direct impacts on the U.S. market and also because they have a clearer
timeline of implementation. Moreover, this framework is subject to a lot of debate. On
one hand, some people (Duffie, 2012) worried that the Volcker Rule could have a severe
side effect of limiting bond market liquidity. This could be due to the decrease in market
making activities as they could be easily mistaken as proprietary trading. On the other
hand, there are people applauding the regulation, stating that because the Volcker Rule
only affects some dealers, those that are unaffected would step in and make up for the
lack of market making activities from banks. Thus, the liquidity will remain unchanged.
There have been some studies about the market liquidity after the depression (Trebbi and
Xiao, 2015; Bessembinder et al., 2018; Dick-Nielsen and Rossi, 2016; Bao et al., 2018)
but the results are mixed. In addition, there is evidence that Dodd-Frank has unfavorable
impacts on credit ratings. Dimitrov et al. (2015) find that the strengthened regulations
made the credit ratings less informative and more inaccurate. This leads us to two
important research questions: Do these regulations have significant impacts on the bond
market liquidity? And which type of bond is most likely to be affected? By answering
these two questions, we could get an implication on whether rolling back the regulations
is necessary.

In this paper, with the focus on the implementation of Dodd-Frank Act, and
specifically the Volcker Rule, we aim to provide more comprehensive studies about the
impact of the regulation on market liquidity post-Crisis through subsample analysis
(based on ratings), and event study (based on announcements about the regulation).
Motivated by Bao et al. (2018) paper about the impact of the Volcker Rule on
downgraded bonds, we suspect that the regulation would have different impacts on
bonds with different levels of ratings. Through time-series analysis, we find that the
effects are favorable to the market liquidity. Furthermore, our subsample analysis
suggests that the regulations have more impacts on investment grade bonds than
non-investment grade bonds. This finding is also evident in our event study of regulation
announcements.

Various paper examines stock markets and bond market in the literature (Batten and
Vo, 2016; Vo and Daly, 2005, 2007; Vo, 2016a, 2016b, 2017, 2019). This research is
related to papers about bond market liquidity after the crisis like Mizrach (2015), which
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states that the liquidity after the crisis is better than before. The most relevant papers are
those about the relationship between regulation and market liquidity. These papers
commonly choose to concentrate on the regulations in the post-crisis era. Using
complicated structural breaks analysis, Trebbi and Xiao (2015) find no evidence of a
liquidity decline subjected to regulations after the crisis. They actually find the liquidity
increasing after the regulation implementation in some cases. Bessembinder et al. (2018)
agree with these findings. However, as they make additional investigation about dealer
behavior, it is discovered that dealers apparently change their behaviors after the reform
of regulations even though the transaction costs do not increase. Anderson and Stulz
(2017) get similar findings but also report higher transaction costs and price impact for
large trades. In contrast, evidence of a deterioration in liquidity is uncovered in
Dick-Nielsen and Rossi (2016), which investigates the liquidity level surrounding index
exclusion events. Choi and Huh (2017) claims that liquidity is decreasing as the
transaction cost increases. Additionally, Bao et al. (2018), which studies price impacts in
stress event, discovers that liquidity is decreasing for downgraded bonds, especially after
the Volcker Rule is implemented. These papers all illustrate the changes in liquidity and
market-making activities, responding to the implementation of new rules in the years
following the crisis. However, most of these studies focus on one aspect of liquidity,
either transaction costs or price impacts. They also only focus on a part of the market.
For instance, Bao et al. (2018) presented remarkable findings. Taking advantage of
regulators’ database, they uncover the lack of liquidity provision in time of stress.
Nonetheless, due to the nature of this study, they only focus on downgraded bonds and
only use price impacts as their main measure and realized spread for the robust check.
Therefore, our research aims to provide more color to the big picture by looking at the
market as a whole and investigating if the new regulations are helping or worsening the
market liquidity. Furthermore, some of these papers, like Bessembinder et al. (2018) and
Dick-Nielsen and Rossi (2016) have a shorter horizon than ours and only concentrate on
the years before the Volcker Rule is fully implemented, whereas this study compares the
pre-Volcker and post-Volcker period. Although Trebbi and Xiao (2015) analyzes a
longer period (up to the end of 2014), their focus is not on Volcker Rule. Additionally,
we also investigate more recent events in light of the Trump administration’s attempt to
roll back Dodd-Frank through Financial Choice Act in 2017.

The remainder of the paper is arranged as follow. Section 2 provides more
information about the regulations. Section 3 describes the data we use for our analysis.
In Section 4, we discuss our methodology, including the variable constructions and
model specifications. The main results using market-level data are reported in Section 5,
whereas Section 6 presents our results for bond-level analysis. Event studies are
discussed in Section 7 and Section 8 contains our conclusion.
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2. DODD-FRANK ACT AND VOLCKER RULE

Dodd-Frank Act is the biggest attempt by the U.S. government in reforming the
financial market after the 2008 crisis. In response to the financial crisis in 2008,
Dodd-Frank Wall Street Reform and Consumer Protection Act, commonly known as the
Dodd-Frank Act was first proposed by the Obama administration on June 15, 2009, and
introduced in the House on December 2, 2009. The bill passed the House on December
11, 2009, and passed the Senate on May 20, 2010, with amendments. In June 2010, two
Chambers jointly held a conference and filed the conference report on June 29, 2010.
The report was agreed by the House on June 30, 2010, and by the Senate on July 15,
2010. On July 21, 2010, the Dodd-Frank Act was signed by President Barack Obama
and officially became Public Law. Although the Volcker Rule is a part of the
Dodd-Frank Act (Section 13), it was not in the initial proposal of the Dodd-Frank Act. It
was introduced later, on January 20, 2010. Added to the Bank Holding Company Act of
1956, the Volcker Rule bans banks from making speculative investments using their
own resources and restrict them from having any relationships with hedge funds or
private equity funds. Unlike the major parts of the Dodd-Frank Act, the Volcker Rule’s
implementation was delayed for a few years. The Financial Stability Oversight Council
(2011) conducted a research regarding the implementation of the Rule and published its
suggestions on January 18, 2011. In November 2011, five financial regulatory agencies
(namely the Treasury, the Federal Reserve, the CFTC, the FDIC, and the SEC) worked
together and released the proposal of the regulation for public comments in the Federal
Register (2011). The proposal sparked a lot of debates and received major criticism from
both the banks and the reform supporters. Thus, although the Rule is scheduled to be
statutory effective on July 21, 2012, it was not ready by then and the implementation
was delayed. The finalized version was released on December 10, 2013, and on January
31, 2014, the final regulation was published in the Federal Register (2014). The actual
implementation took place on April 1, 2014. The Rule requires banks with more than
$50 billion worth of trading assets to report from July 2014. As the Act allows a
conformance period for organizations to conform to the requirements, banks do not need
to fully comply with the Rule until July 21, 2015. However, they need to demonstrate
efforts in complying during this period. Therefore, the impact of the Volcker Rule
should be evident from April 2014. On the note of financial regulation, we should also
take into consideration the Trump administration’s recent attempt to roll back the
Dodd-Frank Act and repeal the Volcker Rule through Financial Choice Act. Financial
Choice Act was first proposed by the Republicans on September 9, 2016, but it was not
introduced to the House until April 27, 2017. It received massive support from the
Trump administration and passed the House of Representative on June 8, 2017.

Some studies like Bessembinder et al. (2018) and Dick-Nielsen and Rossi (2016)
state that due to the anticipation of the changes in regulations, the market would reacts
and starts changing earlier than the actual implementation. Our research although
concentrates on the implementation of the regulations - as we expect the effects to be the
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most intense at this point, we do not rule out any possibilities that the impacts could
earlier than the official implementation. In fact, our analysis aims to explore any
additional effects the Dodd-Frank Act or the Volcker Rule brings to the bond market by
comparing the post-implementation period to the period right before it. Furthermore, we
also investigate the anticipation effects through event study. If the anticipation of new
regulation indeed leads to earlier change in the market, we should see some significant
abnormal liquidity around the milestones prior to the official implementation.

3. DATA

We use FINRA’s enhanced TRACE (Trade Reporting and Compliance Engine),
which includes all secondary over-the-counter corporate bond trades. This database is
commonly used in recent studies, including Bao et al. (2018), Dick-Nielsen et al.
(2012) regarding bond market liquidity. The enhanced version of TRACE is used
because it contains more information regarding the bond transaction like the uncapped
volume of the transactions. However, the drawback of the enhanced version is its lack of
current data. Data is only available up to June 30, 2017. As pointed out by Dick-Nielsen
(2009), the raw TRACE or enhanced TRACE data contents a great number of errors,
which if not corrected, would dramatically overestimate the liquidity in the market.
Thus, following Dick-Nielsen (2014) process, we cleaned the enhanced TRACE data to
eliminate report errors. In this process, all the transactions with known errors, agency
transactions, and interdealer double-counted transactions are deleted. We also retrieved
bond formation, such as bond ratings, age, time to maturity, from FISD (Fixed Income
Securities Database) for our analysis. We use the ratings from S&P and the bonds are
sorted into investment grade and non-investment grade based on the following criteria:
Bonds with ratings BBB- or above (i.e. AAA, AA+, AA, AA-, A+, A, A-, BBB+, BBB,
and BBB-) are investment grade bonds and those with speculative ratings (BB+, BB,
BB-, B+, B, B-, CCC+, CCC, CCC-, CC, C, and D) are non-investment grade bonds.
The horizon of our sample focuses on the post-crisis period: from January 1, 2009, to
June 30, 2017. Due to the specifications of our model, our analysis only involves the
transactions of bonds with available information on FISD.

4. METHODOLOGY

In this study, two measures of liquidity would be used, which are the Amihud (2002)
measure and the Roll (1984) measure. They are calculated separately. Thus, despite
being constructed using the same set of transactions, each measure has its own datasets.
Note that both of these measures proxy the illiquidity of the market and hence, higher
measures mean the market is less liquid. We compute these measures at both market
level and bond level.
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4.1. Amihud Measure

Amihud (2002) has been used frequently in various studies regarding financial
market liquidity (Batten and Vo, 2014; Dang et al., 2018; Vo, 2016, 2019; Vo and Bui,
2016). This measure, which is constructed based on Kyle (1985), proxies the price
impact aspect of liquidity i.e. how much impact can the price of one trade has, per unit
traded. For the ease of interpretation, the volume used for the construction in our
analysis is measured in million dollars. The formula (as used in Dick-Nielsen et al.
(2012)) for the measure of each bond is as follow:

N¢
Amihud, = 1 Il
t — S -
Ny & 0;
1

(M

Here, r; and Q; are the return and volume (in million) of each transaction of a
particular bond. N, is the number of transactions of that bond on day t. However, we
find using the arithmetic averages produces very noisy results and thus, we choose to
take the medians instead of the means for this construct. We first calculate the
return-to-volume ratio for each trade (sorted by date and bond ID). Then, for each bond
on each day, we find the median, which is the Amihud measure for that bond on that
specific day. This gives us the Amihud at bond level, where we have a panel data of
liquidity measure across time and bond ID. From this, we take the median for each day
to get the daily measure for the aggregate market level.

Amihud

Jan06 Jan08 Jan10 Jan12 Jan14 Jan16 Jan18
Execution Date

Figure 1. Amihud Series Using 30-day Moving Average
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We then check our construct by graphing the 30-day moving average of the Amihud
series, which is illustrate in Figure 1. For this part only, to check the liquidity pattern
during the Global Financial Crisis, we extend our horizon back to January 01, 2007 and
all transactions are included. The first red line indicates the start of the post-crisis period.
The second and the third red line illustrate the beginning of post-Dodd- Frank period and
post-Volcker period, respectively. The graph shows that the illiquidity climbs
substantially during the Crisis and decreases afterwards, which confirms that this
construct does capture the liquidity, or in this case, the illiquidity of the bond market.

4.2. Roll Measure

The other commonly used measure that we implemented in this study is the Roll
(1984) measure. The Roll measure is a low frequency measure that proxies the effective
spread using serial covariance of price changes. Originally, the formula for daily Roll
measure of each bond is:

Roll, = 2,/—cov(AP;, AP;_,). ()

Here, the bid-ask spread is estimated using the covariance between the price changes
of two consecutive transactions. The reasoning behind this formula is that the bond
prices fluctuate around the bid-ask spread and when the bid-ask spread gets wider, the
covariance would be more negative. However, this formula would become undefined if
the covariance is positive. Thus, a slight adjustment is implemented (as in Goyenko et al.
(2009) and other papers):

Roll, = {ZJ—COU(APi,APi_l) if cov(AP,APi_;) <0 3)
0 otherwise

To find the Roll at bond level, we first use the ARIMA process to retrieve the
auto-covariance at first lag for each bond on each day and then, make adjustments for
the positive covariance. Afterward, similar to the Amihud measure, we take the median
within each day to get the daily measure at market level.

Similar to the Amihud measure, the 30-day moving average process is plotted for the
Roll series (Figure 2), using all transactions from January 1, 2007, to June 30, 2017. We
witness a quite similar pattern in comparison to the Amihud measure: the illiquidity
increases greatly during the Crisis and declines afterward. The first, second and last
vertical line mark the beginning of post-Crisis period, post-Dodd-Frank period, and
post-Volcker period, respectively.

Note that in the process of computing the auto-covariance of a bond in a particular
day, observations with extremely-close-to-zero covariances (up to 12 decimal points) are
automatically dropped from the data for the Roll measure. Moreover, similar to
Dick-Nielsen et al. (2012), at bond level, each measure is winsorized at 0.5 percentile
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and 99.5 percentile within each bond on each day. In addition, we also trimmed the
market-level measures at 0.5 percentile and 99.5 percentile within each dataset.
Therefore, there are some mismatches in the number of observations between the Roll
and the Amihud. Nonetheless, as shown in Table 1, the bonds used in both measures still
share similarities such as age and time to maturity, despite the mismatches in numbers of
observations.

Table 1. Summary Statistics - Full Sample

N Mean Std. Median
Panel A - Market Level - Amihud
Amihud 2,401 0.0569 0.0313 0.0482
log(Age) 2,401 0.6939 0.3122 0.7314
log(Maturity) 2,401 1.7807 0.1369 1.7609
log(Volume) 2,401 10.3526 0.3039 10.3890
Panel B - Market Level - Roll
Roll 2,157 0.4051 0.0999 0.3937
log(Age) 2,157 0.6944 0.3121 0.7316
log(Maturity) 2,157 1.7807 0.1362 1.7610
log(Volume) 2,157 10.3531 0.3048 10.3090
Panel C - Bond Level - Amihud
Amihud 2,856,552 0.1602 0.3644 0.0441
log(Age) 2,856,552 0.4776 1.2436 0.7685
log(Maturity) 2,856,552 1.6651 0.9516 1.7293
log(Volume) 2,856,552 10.8111 1.6009 10.3090
Panel D - Bond Level - Roll
Roll 2,754,922 0.5064 0.7571 0.3677
log(Age) 2,754,922 0.4788 1.2411 0.7695
log(Maturity) 2,754,922 1.6656 0.9509 1.7296
log(Volume) 2,754,922 10.8116 1.6008 10.3090

Notes: This table presents the summary statistics for the variables used in the regression analysis for the full
sample. Panel A reports the descriptive statistics for the set of market-level variables related to the time series
regression on the Amihud measure. This panel includes the Amihud measure of illiquidity, the log of Age
measured in years, the log of Maturity measured in years and the log of the uncapped Volume in dollars at
bond level. Panel B reports the descriptive statistics for the set of bond-level variables related to the
time-series regression on the Roll measure. This panel includes the Roll measure of illiquidity, the log of Age
measured in years, the log of Maturity measured in years and the log of the uncapped Volume in dollars at
bond level. Panel C reports the descriptive statistics for the set of bond-level variables related to the
panel-data-regression on the Amihud measure. This panel includes the Amihud measure of illiquidity, the log
of Age measured in years, the log of Maturity measured in years and the log of the uncapped Volume in
dollars at bond level. Panel D reports the descriptive statistics for the set of bond-level variables related to the
panel-data-regression on the Roll measure. This panel includes the Roll measure of illiquidity, the log of Age
measured in years, the log of Maturity measured in years and the log of the uncapped Volume in dollars at
bond level.



REGULATIONS IN THE U.S. AND BOND MARKET LIQUIDITY 11

Roll

™ |

Jan06 Jan08 Jan10 Jan12 Jan14 Jan16 Jan18
Execution Date

Figure 2. Roll Series Using 30-day Moving Average
4.3. Main Analysis
4.3.1. Market Level Analysis

At the aggregate market level, we analyze the impacts of regulations on market
liquidity using the regression below, which we adapt from Bao et al. (2018) with some
modifications. Furthermore, Bao at al. (2011) find a strong correlation between several
bond characteristics (namely the age, the time to maturity and the traded volume of the
bond) and liquidity measure. In addition, Bao et al. (2011) also find that past value of
liquidity also affects current liquidity level. Thus, based on these findings, we added
multiple control variables and build our model as follow:

Illiquidity, = [, + p1PostCrisis, + f,PostDoddFrank, + fz;PostVolcker,
+ 0,Time,; + 6,Time?, + @p,log(Age;) + p,log(Maturity,)
+ @3log(Volume,) + Sllliquidity,_; + s;. 4

We assign a dummy for each sub-period and to keep the consistency, we take the
medians to get the aggregate-level measurement for the control variables (i.e. the age,
the time to maturity and the traded volume of the bond).

The omitted period dummy is the Crisis period (January 1, 2009 to April 30, 2009).

- PostCrisis: Dummy variable equal to 1 if the observation takes place between May

1, 2009 and July 20, 2010 and 0 otherwise.
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- PostDoddFrank: Dummy variable equal to 1 for observations take place between
July 21, 2010 to March 31, 2014 and 0 otherwise.

- PostVolcker: Dummy variable equal to 1 for observations take place between
April 1, 2014 to June 30, 2017 and 0 otherwise.

- Time: Time trend variable, which runs from 1 to 9 as the year goes from 2009 to
2017.

- Time?: The quadratic term is added to allow for curvature in time trend.

- Age: The number of years since a bond is issued at the time the transaction is made.

- Maturity: The number of years left until the bond the bond mature at the time the
trade is made.

- Volume: The uncapped traded volume of a bond in a transaction.
Taking into account the scale issue in age, time to maturity and traded volume, we

use the natural logarithm instead of the actual level in the model.

4.3.2.  Subsample Analysis

Using the data from FISD, we categorized the bonds into investment grade and
non-investment grade based on S&P ratings. Bonds classified as non-rated in FISD are
not included in this analysis. The descriptive statistics for the two subsample are
reported in Table 2 at both market level and bond level. This table illustrates that on
average, two subsamples share some similarities in bond characteristics with the bonds
in non-investment grade subsample being slightly older, having shorter maturities and
being traded at larger volumes.

4.3.3. Bond Level Analysis

At bond level, we follow the same analysis but with control for bond-specific
fixed-effects and clustering errors by bonds for more robust results.

Illiquidity, = [y + p;PostCrisis;, + f,PostDoddFrank;,
+ BsPostVolcker;, + 6,Time;, + 6,Time?;,
+ 61lliquidity;,, + yFixedEf fect; + s;;. 5)

4.4. Event Study

The event study focuses on the timeline of the Dodd-Frank Act, the Volcker Rule
and the Financial Choice Act. We study the announcement effects surrounding the
milestones based on the timeline discussed in Section 2. We choose the milestones as the
event days because they are when the official announcements are recorded and
presumably when the media coverage of the regulation reforms reach its peaks. The
expected illiquidity is calculated for each sample separately base on the model
specification in column (9) of Table 3, 4, 5 for the full sample, the investment grade



REGULATIONS IN THE U.S. AND BOND MARKET LIQUIDITY 13

subsample and the non-investment grade subsample, respectively. Afterward, the
average abnormal illiquidity would be computed for several windows including three
symmetric windows, three windows before the event and three windows after the event.
The windows used are: [-5,5] [-10,10] [-10,-5] [-5,-1] [-10,-1] [1,5] [5,10] [1,10]. The
averages of abnormal illiquidity are then tested for significant difference against zero
using two-tail t-tests.

Table 2. Summary Statistics - Subsamples

Investment Grade Non-investment Grade
N Mean Std. Median N Mean Std. Median
M 2 3 4 ) (6) @) (8)

Panel A- Market Level - Amihud

Amihud 2,143 0.0639 0.0378 0.0516 | 2,143 0.0421 0.0284 0.0372

log(Age) 2,143 0.7120 0.2907 0.7673 2,143 0.7776  0.2664 0.7246

log(Maturity) 2,143 1.7981 0.1508 1.7616 | 2,143 1.7475 0.0849 1.7640

log(Volume) 2,143 10.2739 0.1885 10.2751 | 2,143 10.7734 0.7730 10.5966
Panel B - Market Level - Roll

Roll 2,149 0.3944 0.1074 0.3834 | 2,145 0.4575 0.0997 0.4449

log(Age) 2,149 0.7073 0.3234 0.7671 2,145 0.7769  0.2687 0.7246

log(Maturity) 2,149 1.7988 0.1526 1.7620 | 2,145 1.7468 0.0877 1.7640

log(Volume) 2,149 10.2828 0.2716 10.2751 | 2,145 10.7733 0.7729 10.5966
Panel C - Bond Level - Amihud

Amihud 2,031,731 0.1628 0.3593 0.0476 | 595,545 0.1542 0.3661 0.0379

log(Age) 2,031,731 0.4713 1.2668 0.7665 | 595,545 0.6579 1.0286 0.8831

log(Maturity) 2,031,731 1.6822 0.9887 1.7419 | 595,545 1.6708 0.6914 1.7297

log(Volume) 2,031,731 10.6912 1.4994 10.2751 | 595,545 11.1102 1.7911 10.5966
Panel D - Bond Level - Roll

Roll 2,031,421 0.4836 0.7026 0.3572 | 595,422 0.5643 0.8229 0.4193

log(Age) 2,031,421 0.4714 1.2665 0.7665 | 595,422 0.6579 1.0285 0.8831

log(Maturity) 2,031,421 1.6822 0.9886 1.7419 | 595,422 1.6708 0.6913 1.7298

log(Volume) 2,031,421 10.6914 1.4993 10.2751 | 595,422 11.1106 1.7910 10.5966

Notes: This table presents the summary statistics for the variables used in the regression analysis for the
subsamples. Panel A reports the descriptive statistics for the set of market-level variables related to the
time-series-regression on the Amihud measure. This panel includes the Amihud measure of illiquidity, the log
of Age measured in years, the log of Maturity measured in years and the log of the uncapped Volume in
dollars at bond level. Panel B reports the descriptive statistics for the set of bond-level variables related to the
time-series regression on the Roll measure. This panel includes the Roll measure of illiquidity, the log of Age
measured in years, the log of Maturity measured in years and the log of the uncapped Volume in dollars at
bond level. Panel C reports the descriptive statistics for the set of bond-level variables related to the
panel-data-regression on the Amihud measure. This panel includes the Amihud measure of illiquidity, the log
of Age measured in years, the log of Maturity measured in years and the log of the uncapped Volume in
dollars at bond level. Panel D reports the descriptive statistics for the set of bond-level variables related to the
panel-data-regression on the Roll measure. This panel includes the Roll measure of illiquidity, the log of Age
measured in years, the log of Maturity measured in years and the log of the uncapped Volume in dollars at
bond level. Column (1), (2), (3), (4), present the statistics for investment grade subsample and column (5),

(6), (7), (8) present the statistics for non-investment grade subsample.
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5. MARKET LEVEL ANALYSIS
5.1. Full Sample Analysis

Although the main analysis is based on the full model (as in column (4) and (8), we
run the regression using four versions of the proposed model to not only check for the
robustness of the results, but also to identify which aspects help us predict the bond
market liquidity for the event study. We first regress the liquidity measure against period
dummies and control for the linear time-trend variable as there are signs of a decreasing
trend in the data. The results are in column (1) for the Amihud measure and column (5)
for the Roll measure. In column (2) and (6), we added Time? to allow for curvature in
the time trend. We then added some bond characteristics to the regressions in column (3)
and (7). Column (4) and (8) are where we further control for serial correlation in
liquidity using lag 1 of the measure, i.e. the full model proposed in section 4. One
remarkable finding from the table is that the coefficients for the sub-periods are all
negatively significant, regardless of the measures or the modifications of the model. This
means the liquidity is improved after the crisis. As we move from the post-Crisis period
to the post-Dodd-Frank to the post-Volcker, the coefficients increase in absolute values,
suggesting that the regulations have been improving the liquidity at the aggregate market
level. This is consistent with Trebbi and Xiao (2015) as they do find liquidity to be
improved after the implementation of new regulation. Nonetheless, it is important to
note the differences in coefficients between the post-Volcker era and the two precedent
periods are only significant for the Roll measure. This implies that the impacts of
regulation are more intense for the transaction costs than for the price impacts. The
reason for this could be because the two different methods measure different aspects of
liquidity. The price impacts reflect the depth and breadth of the market while the
transaction costs illustrate the tightness of the market Lybek and Sarr (2002). Since the
dealers face the risk of asymmetric information, sometimes, trades are executed not for
the demand but for information purpose. Sometimes, trades are made to provide
liquidity to the market, keeping it continuous. Thus, this means that some price changes
in the market are just transitory, opposite to permanent changes that arrive due to the
surface of new information. As noted by Lybek and Sarr (2002), the price impacts
measure (the Amihud) do not discriminate the transitory from permanent changes. The
Roll, on the other hand, shows us how quickly the market absorbs these changes, so it
focuses more on the permanent changes. One other crucial finding is the effects of time
trend. According to the results, it is apparent that the time trend in the Amihud series is
indeed concave downward, while the time trend exhibited in the Roll series is linear and
downward sloping. These findings are consistent with the time-series graphs above.

Another noteworthy finding here is the dramatic differences in R” for the regressions
ran against the Amihud measure and the regressions ran against the Roll measure. For
the Amihud measure, even if we use the full model as in column (4), only under 10% of
the variation in liquidity can be explained by the model, whereas for the Roll measure,
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the full model can explain 88.39% of the variation in liquidity. Note that even if we only
control for the linear time trend, the model could already explain roughly 83% the
variation in the Roll. This means that even though the proposed model can indeed
capture the impacts of regulations on the bond market liquidity, it is only suitable to
forecast the Roll measure. Since using this model generates poor predictions of Amihud
values, it would create biased and inconsistent results if it is used in the event study.
Therefore, as discussed later, the proposed model would be used for the event study, but
with Roll as the only measure for liquidity.

5.2. Subsample Analysis

The procedure is repeated for the investment grade and the non-investment grade
subsample. Table 4 and 5 report the results of investment grade and non-investment
grade subsample, respectively. The findings in this section confirm that firstly, the
analyzed regulations tend to have positive impacts on bond market liquidity, i.e. the
implemented regulations lead to lower transaction costs and lower price impacts.
Secondly, different measures measure different aspects of liquidity. Furthermore, the
determinants of each aspect depend largely on the bond rating classes. Therefore,
isolating the two classes of ratings from each other provide more consistency between
the Amihud and the Roll. While the Roll shows great uniformity throughout all analysis,
there are noticeable differences in the Amihud. When we treat all bond ratings as equal
and analyze them together, the Amihud is not explained well by the model, even with
the addition of bond characteristics. With the absent of non-investment bonds, both
regulatory changes and bond characteristics help explain well the Amihud. In the case of
non-investment bonds, the explanatory power of the model is mainly owing to the bond
characteristics and the regulatory changes only play a minor role. Last but not least, due
to this difference in liquidity structure between two bond-rating classes, changes in the
regulatory framework have different levels of impacts on different bond rating classes.
This further explains why Bao et al. (2018) find deterioration in liquidity for
downgraded bonds following the implementation of the Volcker Rule. As a bond is
downgraded from investment grade to non-investment grade, it moves from a market
where its liquidity is improved by the regulation, to a market where it receives no help
from the regulations. Additionally, one common finding here is that the effects of
regulatory changes are evidently stronger in transaction costs than in price impacts.

Particularly, for the investment grade subsample, the results remain consistent
through all versions of the model. Similar to the full sample analysis, we focus on the
coefficients of the full model in column (4) and (8). As reported in Table 4, the
coefficients of the period of new regulations are significantly negative with an increase
in magnitude as the horizon move from post-Crisis to post-Dodd-Frank to the
post-Volcker period. Similar to the previous section, we find the differences between the
coefficients of the post-Volcker period and other periods significant for the model using
Roll measure. Additionally, we also find a significant difference between the
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coefficients of PostVoicker and PostCrisis in the regression using Amihud measure.
Another noticeable feature here is the dramatic increase in R* for the model using
Amihud measure in comparison to the full sample. In this subsample, the proposed
model could explain up to 82.92% of the variation in the Amihud measure, while the R?
for the Roll still remains very high (up to 90.35% using full model). These findings
indicate two points. Firstly, the structure of liquidity is different for bond groups with
different ratings. Moreover, probably due to this difference, when we investigate the
investment grade bonds and the non-investment grade bonds separately, the produced
results show more consistency between two measures of liquidity. Secondly, the impacts
of new regulations, the Volcker Rule, in particular, is more profound for bonds with
good ratings. The new regulations improve these bonds’ liquidity mainly through
lowering transaction costs.

In non-investment grade subsample analysis, we find even more fascinating results.
Although all the coefficients are still significant, the signs are somewhat different. For
the model using Amihud, if we only control for the time trend, the coefficients are
significant and positive, meaning that the liquidity is worsened after new regulation.
However, after controlling for some bond characteristics, the coefficients became more
consistent with previous findings as they are significantly negative. Furthermore, using
the Amihud, there is a big jump in R* between versions with and without control for
bond characteristics. As shown in Table 5, by simply adding control for the average age,
maturity and volume, the R* increases from 5.48% in (2) to 57.30% in (3). More
importantly, there is no significant difference between PostVolcker coefficients and that
of other sub-periods. These results imply that the high illiquidity (in breadth and depth)
we see in the non-investment grade subsample has more to do the bond characteristics
and less to do with changes in the regulatory framework. As for the Roll measure, the
results largely remain unchanged. We still see significantly negative coefficients of
sub-periods regardless of the modifications of the model. Furthermore, unlike the results
with Amihud measures, there is no big jump in R* when we additionally control for
bond characteristics. Nonetheless, the coefficient of PostVolcker is no longer
significantly different from that of PostCrisis, but we still find a significant difference
between PostVolcker and PostDoddFrank coefficients as in Table 5, suggesting that the
Volcker Rule’s impacts to transaction costs are persistent in the market regardless the
bond ratings. In addition, it is noteworthy that the R* of the models with the use of Roll
in this subsample is quite lower than that in investment grade subsample or the full
sample. As mentioned before, using the full model in the investment grade subsample or
the full sample could explain approximately 90% the variation in Roll, but that figure is
only 51.04% in the non-investment grade subsample. Notwithstanding, this level of R? is
more consistent with the findings with Amihud. This means that there is more
consistency between the two liquidity measures when we separate the non-investment
grade bonds from the investment grade bonds.
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6. BOND LEVEL ANALYSIS

Beside the main time-series analyses using liquidity measures at the aggregate
market level, we also investigate the movement in liquidity following the regulatory
changes using bond-level liquidity measures. The use of panel data instead of time-series
not only allows for more variations to be used in the regression but also allows us to
further control for bond-specific fixed effects and clustering errors by bonds. The
results of bond-level regressions are reported in Table 6. The results indicate that
overall, the proposed model is quite robust to bond fixed effects and clustering errors as
the coefficients for the primary explanatory variables remain significantly negative.
Furthermore, the changes in regulations still have positive impacts on market liquidity
(as illiquidity decreases) and similar to the analyses above, the effects are more obvious
for the transaction costs (the Roll) than the price impact (the Amihud). There are
significant differences between the post-Crisis period, and both post-Dodd-Frank and
post-Volcker Rule period. Nevertheless, we witness that the difference between the
post-Dodd-Frank period and the post-Volcker period is no longer significant. This
indicates that the Volcker Rule does not generate any extra liquidity compared to the
general Dodd-Frank Act. In other words, the effects of regulatory change on the general
bond market liquidity only occur for the major changes in the regulatory environment
(Dodd-Frank Act), rather than the small regulatory changes (Volcker Rule), and the
effects are more profound for investment grade bonds. For non-investment grade bonds,
there is no significant difference among the three analyzed periods.

7. EVENT STUDY

From the analysis above, we see that some variables in the full model are quite
redundant in predicting the Roll measure. Thus, under column (9), those variables are
dropped from the full model. The expected illiquidity is calculated for each sample
separately based on the model specification in column (9) of Table 3, 4, 5 for the full
sample, the investment grade sample and the non-investment grade sample, respectively.
The results of the event study are reported in Table 7, 8, 9 for the full sample, the
investment grade subsample and the non-investment grade subsample, respectively. As
shown in the tables, not all events generate significant abnormal illiquidity. Some events
only affect one sample and not the others. Among all 13 analyzed events, only two
events are strongly and consistently significant in all three samples, which are when
Volcker Rule is scheduled to take effect and when full compliance for the Volcker Rule
is required. In all three samples, there is significant positive abnormal illiquidity
occurring around when the Volcker Rule is scheduled to take effect in 2012, meaning
the transaction costs are abnormally high around the event. This is reasonable because
the Volcker Rule limits the activities of the banks, and hence, we would see fewer
actions in the market.
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However, for the other event, when banks are required to fully comply with the
Volcker Rule, we witness negative abnormal illiquidity, meaning the transaction costs
became lower around this event. This finding contradicts our previous reasoning.
Nonetheless, the activities in the stock market could be the reason we see this strange
liquidity in the bond market. On July 27, 2015, the China stock market suffered another
crash after being volatile for a few months. This is a reasonable explanation as the crash
took place after our regulatory milestone and we mainly find significant results for the
windows after the events and the symmetric windows. In addition, we also find some
reasonable market reactions. In the full sample, we see a decline in transaction costs
owing to the Financial Choice Act (when it is introduced and when it passed the House).
This decline is also evident in the two subsamples but not as profound. Additionally, in
the investment grade subsample experience significantly higher transaction costs
following Obama’s initial proposal, but this event is not significant in other samples.
Nevertheless, the milestones of the progress of the Volcker Rule are quite puzzling. For
instance, when Obama proposed the Volcker Rule, there is an abnormal decrease in
transaction costs, meaning the market is more liquid. This event is quite significant in
the three samples, yet the significance is not very strong as the results are only
significant in three out of nine windows for each sample. This event is puzzling because
we do not find any other news in either the stock or the bond market that could explain
this counterintuitive reaction. Furthermore, we also see a drop in transaction costs, in the
non-investment grade subsample, when Obama signed the Dodd-Frank Act into law.
However, these results are rather weak as they are only significant at 10% level.
Aligning with our previous findings, we find that the non-investment grade market
reacts less to the regulation milestones as the number of significant results in this
subsample is less than that of the investment grade sample. One other important finding
in the event study is that the significant impacts of regulation announcements are more
profound in longer time windows than in shorter time windows, implying that it takes
time for the market to absorb impacts of the regulations announcements and that those
impacts took place gradually. This is reasonable because regulation changes do not
happen as quickly or as often as announcements regarding a specific industry or
company and thus, the market participants do not need to act quickly upon those
announcements. Another reason could be that the Roll measure account for permanent
changes, not transitory changes and hence, it needs time to absorb the impact. Therefore,
for future event study regarding impacts of regulation, we highly recommend including
longer windows to allow for the market to react.

8. CONCLUSION

Bond and stock market is an interesting topic in the globalization and financial
integration (Batten and Vo, 2010; Vo, 2009, 2018a, 2018b; Vo et al., 2017; Vo and Ellis,
2018). There is a huge volume of papers investigating bond and stock markets from
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various viewpoints (Ha and Vinh, 2017; Nguyet et al., 2018; Vo, 2018c, 2018d; Vo and
Tran, 2020a, 2020b). This paper investigates the impacts of financial regulations on
bond market liquidity. Our main results indicate that there is no significant deterioration
in liquidity following the implementation of either the Dodd-Frank Act or the Volcker
Rule. Instead, we find that the analyzed regulations, namely the Dodd-Frank Act and the
Volcker Rule, are actually improving the liquidity. Using subsample analysis, we find
that the impacts of regulations are different for bonds in different grades. For investment
grade bonds, the regulations have favorable impacts and improve the liquidity level. For
non-investment bonds, the regulations do not improve their liquidity but also do not
worsen the situation. This explains why in other papers, liquidity is found to be
decreasing after the Volcker Rule for downgraded bonds. Our event study confirms that
there are anticipation effects of changes in the regulatory framework. As the regulations
pass their milestones, the market reacts to them accordingly in the direction that aligns
with the regulations. However, these milestones sometimes overlap with other events in
the financial market and thus these announcement effects are often overshadowed by
other effects like the shocks in stock markets. This suggests that future studies could find
a method to isolate these effects and further investigate how the market behaves related
to the changes in regulations and the announcements of these changes. Overall, since it
is conspicuous that the Dodd-Frank Act and the Volcker Rule do not overly constrain
bond market liquidity, it is unnecessary to roll back the Dodd-Frank Act and repeal the
Volcker Rule. As the Volcker Rule also brings social benefits by preventing huge
bailouts, repealing the Rule would not only unleash unnecessary liquidity to the market,
but also make the bond market riskier and less stable.
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