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ABSTRACT

The financial market liquidity of an asset has always been an important concept in banking and
financial markets because it keeps leveraging in check. From a regulatory perspective, liquid
assets reduce herding where market participants can easily trade reducing violent pricing.
Despite the abovementioned relevance, the challenge has always been to effectively
determine the liquidity state of an asset using an appropriate approach in other to make
informed decision or develop suitable policies. In the case of the Basel Il framework,
estimating the financial market liquidity of the supposed level 2B common equity high quality
liquid assets (HQLA) and estimating whether the liquidity coverage ratio (LCR) and Net stable
fund ratio (NSFR) needs to be improved remains an unresolved issue. Proper representation
of the above liquidity standard measures will ensure effective corporate investment strategies
in addition to meeting short term obligations. Acquiring a pool of assets to act as cushion
against short term obligations depends on the extent to which these assets can be sold without
significant price movements. In other words, exotic assets should not be considered as
collateral for meeting short term obligations, or some form of elusive risk measure should be

assigned for these assets. This is the premise on which the LCR and NSFR should be based.

Therefore, the objective of this study was to test and validate the market liquidity of the level
2B common equity in the LCR and NSFR. Market liquidity measures where modelled and
tested empirically to rebuff or validate whether the LCR and NSFR needs to be improved. This
was achieved by regressing specific indicators against widely accepted cognitive measures of
liquidity. This study used a panel data spanning over a period of 5 years from May 2016 — May
2021 to investigate the liquidity state.

Using a fixed effect model, the findings of this study indicates that the common equity securities
that qualifies to be included in level 2B HQLA category lack market depth and market resilience
displaying low levels of market tightness. This was evident in the significant relationship
between the specific independent and dependent variables used in this study although there
was no significant relationship between transaction cost and price effect. Therefore, there was
sufficient evidence that the LCR and NSFR measures for liquidity management in the banking
sector needs to be improved which can also be extended to other markets. An improved LCR
and NSFR was suggested in addition to a specialist system in order to capture the volatility of
the level 2B equity securities and improve the market liquidity of these assets. It was also
suggested that the Basel Committee for Banking Supervision (BCBS) should amend their
current approach of estimating liquidity to include the model that integrates the short run and
long run effect and the contingency funding plan in the banking sector. Finally, because the
new LCR and NSFR framework introduced in this study provides a pragmatic standard for

liquidity management, it should be included in Basel IV.



Keywords: Financial market liquidity, market depth, market tightness, market resilience, Basel
11, liquidity management, price continuity theory of liquidity preference.
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CHAPTER 1

INTRODUCTION AND BACKGROUND

1.1 Introduction

In banking and financial management, risk, which represents exposures to losses, is mitigated
through diversification (Roncoroni, Battiston, D’Errico, Hataj & Kok, 2014:3). The concept of
diversification in financial systems makes it possible to obtain a relatively safe return from any
investment (Benartzi & Thaler, 2001:81). Liquid equity securities provide safe returns by
ensuring that the asset realises at least its face value when traded (Romanyuk, 2010:5). These
liquid assets are tradable financial instruments and can be bought and sold in the open market
to meet the needs of a firm (Elliot, 2015:3). To this end, liquid securities are ideal investments
due to their robustness in providing fast and secure trading with ready access to cash and low
probability of sale rollbacks. Sturdy liquid security benefits market participants by fostering
transparency, market efficiency and investor confidence (Yartey, 2008:17). This means that
the price of liquid securities is aligned to their fundamental values with no expectation of
arbitrage opportunities (Ajello, Benzoni & Chyruk, 2012:56). Any arbitrage opportunity is
automatically transmitted to the valuation of the asset hence improved market efficiency
(Herschberg, 2012:9). The abovementioned advantages of liquid assets are possible because
they have the following characteristics (Sarr & Lybek, 2002:4);

e Liguid securities can be traded in deep financial markets, which is characterised by
large volumes and high-frequency trading.

e Low-interest rate risk due to lower risk and return trade-offs.

e Lower levels of withdrawal run risk.

e Easy access to liquidity pools.

e Easy access to cash without exposures to price risk.

e Symbiotic relationship between stable price, large volume and trading cost.

The idea of mitigating risk was the premise that the Basel Committee for Banking Supervision
(BCBS) (2010) based the introduction of the concept of high quality liquid assets (HQLA) in
the liquidity standards for liquidity management in the BASEL Il framework. This liquidity
standard comprised of two ratios; namely, the liquidity coverage ratio (LCR) and net stable
fund ratio (NSFR), where banks are expected to hold a certain level of HQLA and stable
funding to mitigate the effect of market shocks on liquidity risk predominant in banks (BCBS,
2010). The LCR and NSFR aimed to provide short-term and long-term resilience to potential

adverse conditions in the market by ensuring that banks hold enough HQLA and stable funds,



thereby improving liquidity positions (Neijs & Wycisk, 2015:3). As outlined in the BCBS
(2010:28) report, the purpose of these ratios is to;

* Provide a simple, non-risk based and credible ratio to act as a backstop and

supplement risk capital requirement.

» Reduce the build-up of excess leverage in the banking sector to avoid destabilising the

operational efficiencies.
* Re-enforce the capital base requirements.

During the 2008 financial crisis, distressed banks were still portraying substantial risk-based
capital ratios although they were experiencing severe liquidity shortages (BCBS, 2013, p.1).
Before the 2007/2008 financial crisis, financial institutions had taken too much debt with
inadequate liquidity measures, which was later amplified by ineffective risk measures leading
to a mismatch of their liquidity and credit risk (Acharya & Richardson, 2009:196). The financial
crisis caused a reduction in the banking sector leverage which resulted in the amplification of
downward pressure on asset prices (Koh, Kose, Nagle, Ohnsorge & Sugawara, 2020:10). The
introduction of the LCR was to absorb additional losses that may arise from risky assets, which
is common in banks that are less resilient to shocks in the market and are highly levered (Al-
Darwish, Hafeman, Impavido, Kemp & O’Malley, 2011: 59). This is partly achieved by ensuring
that banks have enough supply of cash for a 30-day period in cases of financial distress. The
30-days period refers to the minimum time frame for the bank’s management or risk
management committee to take necessary actions to address the distress (Adrian &
Brunnermeier, 2016:904).

On the other hand, the NSFR is to restrain balance sheet maturity transformation risk, which
was evident in the banking sector (BCBS, 2010:31). Again, before the financial crisis, many
financial institutions did not see the need to continuously monitor their funding structures as
they believed liquidity was boundlessly available in the market (Marco, 2016:66). Therefore,
the NSFR prudential measure of liquidity management can restrain intemperate reliance on
unstable funding sources (Hlatshwayo, Petersen, Petersen & Gideon, 2013:8). Rectifying this
transformation risk will be achieved by matching the long term assets such as long term loans
with less reliable funding sources. According to Adrian and Brunnermeier (2016:906), the LCR
and NSFR ratios should provide banks with the necessary cushion needed to remain solvent

and not force banks to sell their assets at a price that is not justified.

The components of the LCR and NSFR designed for liquidity management in BASEL Il are
cash, and cash equivalents, sovereign, corporate and covered debt securities, common equity

securities, residential mortgage-backed securities, available stable funding (ASF) and required



stable funding (RSF) which relies on a sophisticated, well-functioning financial systems and
fair trading (BCBS, 2013:14; Elliot, 2015:8). However, this might not be the case for most
emerging markets, particularly in the case of South Africa, where the market has continuously
deteriorated (Erasmus, 2015; SARB,2019). Coupled with other macro factors, the South
African market is experiencing an increase in inactive traders and adverse regulations which
do not support the market (Kapingura & Ikhide, 2011; Mabuza, 2017). As a result, in addition
to the systematic risk in the economy mentioned above, the level of market makers has
significantly decreased, and liquidity has become very thin (Erasmus, 2015:97; Mabuza,
2017:107). This is attributed to the complex environment in South Africa, which has proven to
be challenging where banks and investors face numerous risks, ranging from global contagion,
national uncertainty and increasing level of government debt. Also, the LCR and NSFR may
not provide a good coverage of macro-prudential risk without empirically assessing the market
liquidity, considering that it revolves around trading (Hlatshwayo, Petersen, Petersen &
Gideon, 2018:8)

Furthermore, considering that the BIS (2014) stressed the need for a solid liquidity base and
capital adequacy and also considering the recent trends in the market as stated above, there
is still uncertainty as to whether South African banks can confidently rely on the LCR and NSFR
to curb liquidity risk and provide a good liquidity cushion. The International Monetary Fund
(IMF) (2011), as cited in the study of Marozva (2017:127), contends that the LCR and NSFR
in Basel Il are not adequately structured to address any additional liquidity shortfall that may
arise from market stress. This concern stems from implementing a static measure for different
geographical market conditions without continuously estimating and reporting the liquidity state
of the assets, although banks are required to disclose the following (Bank for international
settlement (BIS), 2014, P.3);

e The consolidated basis of LCR and NSFR in a single currency
e Simple averages of daily data

e The number of data points.

¢ Weighted and unweighted figures of the ratios

e The adjusted values of HQLA and net outflows

e Qualitative discussion on these ratios.

This prompted the IMF to request for a more robust macro prudential liquidity standard (IMF,
2011:30). In the banking sector, funding and central bank liquidity have to do with raising
capital and deposits to the central bank, respectively, which are not as important as market

liquidity (Czelleng, 2018:514). This is particularly true because banks operating in South Africa



have consistently met the South African Reserve Bank requirements in terms of funding and
central bank liquidity but are unable estimate and report on the market liquidity positions of
their level 2B HQLA (Scott, 2019). Therefore, considering the relevance of financial market
liquidity and the role of the banking sector in the South African economy, it becomes necessary
to investigate the state of financial market liquidity with specific emphasis on level 2B HQLA in
South Africa to improve the LCR and NSFR.

1.2 Research problem

Prior literature (Berger & Bouwman,2009; Achary & Schnabl, 2010; Ivanshina & Scharfstein,
2010) indicates that the 2008 financial crisis was amplified partly because of liquidity shortfalls.
Therefore, adequate measures need to be put in place to abrogate any adverse circumstance
regarding liquidity management. As already alluded, the BASEL Ill framework aimed to
improve on previous policies on liquidity risk management. However, it is perceived that the
LCR and NSFR still significantly underscored liquidity risk management as recommended in
the Basel Il framework (Schmitz & Hesse, 2014; IMF, 2013). This concurs with the report of
(Schmitz & Hesse, 2014), which contends that some of the asset classes in the definition of

HQLA, mainly equity securities are still too volatile in terms of price changes and trading.

The Level 1 and Level 2A assets are cash, central bank reserves, corporate and covered debt
securities rated AA- which are liquid and do not generally need liquidity assessment (Boneva,
Islami & Schlepper, 2021:9). According to Gabrielsen, Marzo and Zagaglia (2011:21),
evaluating an asset’s market depth, tightness, and resilience is the crux of financial market
liquidity. However, this intuitive consideration is not part of the characteristics for determining

the liquidity state of level 2B common equities in the BASEL IIl framework.

Thus far and in line with equity securities, the input units of market liquidity measures are
unclear and difficult to estimate considering that market liquidity is time-related, which has
been proven to be a significant challenge (Marozva, 2017:88). Considering the robust
measures of assessing capital requirements in the upcoming Basel IV to be implemented in
January 2023 (Klynveld, Peat, Marwick & Goerdeler (KPMG) (2020:4), the qualifying equity
securities in the LCR and the components of NSFR may be a misrepresentation of the current
market nature of level 2B HQLA.

Considering the abovementioned lapses in the BASEL Il framework and limitations in
academic literature in investigating the financial market liquidity of the specific type of equity
securities in the Basel Il framework, this study seeks to improve on this niche area and bank
liquidity management which has thus far proven to be a challenge particularly in the South
African context (Marozva, 2017). Furthermore, following other financial models, this study will
introduce a more suitable estimate for LCR and NSFR should the current LCR and NSFR



needs improvement. So far, to the author's knowledge, no comprehensive study has
empirically measured and validated the financial market liquidity state of the level 2B HQLA

for South African banks.

1.3 Rationale of Study

Market liquidity in stock markets has been investigated (Pennings et al., 2003; Frank & Garcia,
2008; Boonvorachote & Lakmas, 2016; Pham et al., 2020; George and Longstaff, 1993; Kim
and Ogden, 1996; Bhattacharya and Bhattacharya, 2018). However, there is a need to
empirically investigate the financial market liquidity state of the level 2B common equities for
South African banks to validate or improve the LCR and NSFR. Analysing financial market
liquidity of the qualifying common equity in the Basel Ill framework and its implication is not a
punitive-based approach but rather an incentive-based approach focusing on specific factors
that constitute liquidity. Consequently, this study is significant in that it aims to examine the
financial market liquidity state for the level 2B common equities for banks in South Africa and
the fact that it is aligned with the renewed interest in the topic. Without this knowledge, it is
tough to develop interventions that pinpoint specific aspects of liquidity management. As such,
it is worthwhile investigating the market depth, market tightness and market resilience of

common equities as there is very little information on this topic in South African.

According to Elliott (2015:4), relying on equity securities with insufficient financial market
liquidity may result in economic turmoil or exacerbate an already existing crisis. This implies
that banks will have to do fire sales to raise the necessary cash to meet their outflows, which
are very common where banks rely on assets with low market liquidity or assets and liabilities
mismatches (Marozva, 2017:7). Furthermore, investors are usually averse in markets where
their financial market liquidity positions are not certain or very thin, like in the case of South
Africa (Brunnermeier & Pederson, 2009:1). This is particularly true because the transaction
costs are much higher for illiquid assets where there is a wide bid and ask spread for trading
(Goyenko, Holden & Trzcinka, 2009:154). This may also result in a decrease in trading
volumes and extending the time to execute a transaction. Market liquidity uncertainty is also a
significant factor that affects the fundamental values of trading securities and the volatility of
prices (Hameed, Kang & Visawanathan 2010:258). In some instances, there are casualties
when securities trade in the opposite direction from their true values, which gives rise to price
volatility. This further gives rise to greater risk premium expectations to compensate for
additional risk due to the difficulty that may arise when they decide to trade their securities
(Jorda, Schularick & Taylor, 2019:27). The aftermath of the abovementioned scenarios will be

an increase in the cost of raising capital.



Therefore, it is imperative to empirically estimate the financial market liquidity for the
designated common equities to have a robust risk management system for banks and to have
informed policies. Banks may find it beneficial to appropriately measuring the state of their
level 2B HQLA liquidity positions, considering that they rely on these assets for a 30-day
period. Therefore, a paucity of research necessitates this study on liquidity management,

specifically in the context of financial market liquidity of common equities.

14 Research questions, aims and objectives

The main research question is, what is the financial market liquidity state of level 2B common
equity securities for banks in South Africa and its implication on LCR and NSFR?

1.4.1 Research guestions
The study seeks to answer the following research questions

e What is the market depth position of level 2B common equity securities in the South
African financial markets?

e Those the level 2B common equity securities in the South African financial markets
have sufficient market tightness?

o Is there sufficient market resilience for 2B common equity securities in the South
African financial markets?

¢ From the above questions, what will determine an adequate LCR?

¢ From the above question, what will determine an adequate NSFR?

1.4.2 Aims of the study

The broad aim of this study is to investigate the financial market liquidity of the level 2B
common equity securities for commercial banks to propose a more suitable framework for LCR
and NSFR.

1.4.3 Research objectives
The study seeks to achieve the following objectives

e To assess the Market depth position of level 2B common equity securities.

e To investigate the market tightness position of level 2B common equity securities.

e To determine the market resilience position of level 2B common equity securities.

e To propose a general framework for estimating a more suitable LCR.

e To propose a general framework for estimating a more suitable NSFR.



1.5. Data and methodology

Panel data collected from Bloomberg and Yahoo finance was used to test the hypothesis
highlighted in section 1.5 above. In order to meet the research objectives, this study adopted
the framework in figure 1.1 highlighted below.

Figure 1.1. Summary of data analysis

Unit root test

Augmented dicky fuller test and Phillip-Peron test

All variables stationary at levels

Fixed effect Random effect

Hausman Test

Causality test

Diagnostic Test

|

Implications for LCR
and NSFR

Source: Adapted from Shrestha and Bhatta (2017)



1.6. Demarcation/delimitation of the study

This study was limited to level 2B common equity securities trading on the Johannesburg Stock
Exchange (JSE). Other level 2B securities such as qualifying debt securities and qualifying
Residential mortgage-backed securities were not included in this study because the leading
South African banks confirmed with the researcher that these securities are not included in
their LCR and NSFR. Also, this study was based on the South African market because South
African banks are more compliant with the BASEL lll regulation in Africa (BIS, 2015).

1.7. Ethical considerations

In academic studies, the systematic blueprint of data collection and analysis method is of
central importance to guarantee ethics in research (Pope, Ziebland & Mays, 2000:2). This
study used data that is free to the public, such as Bloomberg terminal, Ycharts and Yahoo
finance. Therefore, anonymity, confidentiality, and informed consent were not relevant for this
study. The required data did not need any coding nor posed any identification risk and did not
involve any human participants. Data from the different secondary sources was carefully
applied in order not to diminish the original value. Finally, the findings of this study were not
used as a punitive incentive to impose fines or discredit the image or brand of commercial
banks operating in South Africa. Therefore, this study did not pose any risk and was free from

ethical issues.

1.8. Chapters Outline

Chapter 1: Introduction and background

This chapter will provide an overview of the proposed study. The background, problem
statement, research questions, limitations and delineation, and the significance of the research

will be covered in this chapter.
Chapter 2: Theoretical Framework

The second chapter provides a blueprint metaphor for the research questions, the research
design, and the analysis used to achieve this study’s aim. The constructs of financial market
liquidity and the interrelationship between the variables was provided in this chapter. This study

was built on the theoretical foundation highlighted in the chapter.
Chapter 3: The global Liquidity standard

This chapter provides an overview of the Basel accords: Basel |, Basel 1l and Basel Il and
Basel IV. In so doing, the critical issues surrounding the LCR and NSFR are highlighted and

contextualised. The conclusion of the chapter set the scene for the literature review.



Chapter 4: literature overview

The literature on liquidity is vast, but this chapter will focus on the financial market liquidity of
trading assets. Specifically, this chapter reviews prior literature on market depth, market
tightness and market resilience. This review highlighted the current status of the market

liquidity in common equities and identified gaps that were used as motivation for the study.
Chapter 5: Research Methodology

This chapter describes the research design and blueprints that were used to address the
research question and sub-questions. This chapter also highlights the data analysis models
and justifications for the models used and a brief description of why they are better than the

other traditional measures.
Chapter 6: Findings and data analysis

This chapter presents the results obtained from the robust data analysis. These analyses were
used to accept or rebuff the hypothesis stated in the first chapter to conclude. This chapter
presented the analysis and interpretation of the results using the statistical models highlighted

in the previous chapter.
Chapter 7: Conclusion and Recommendations

The final chapter provides a summary and conclusions of previous chapters before proceeding
to draw conclusions and make recommendations of the study's findings. This chapter
highlighted the study's contribution, limitations and areas for further research on financial

market liquidity of qualifying common equity securities in the Basel Ill framework.



CHAPTER 2

THEORETICAL FRAMEWORK
2.1 Introduction

This chapter, the theoretical framework, sets out a contextualised comprehensive theoretical
framework that will be used as a base to test the financial market liquidity models highlighted
in chapter 5. The ideas that explain and predict the relationship between the constructs of
market liquidity of common equities are presented in this section. Accordingly, this chapter

highlights the theories that were used to develop the hypotheses.

Section 2.2 begins with the theoretical underpinning.

Section 2.3 highlights Black’s price continuity theory of Liquidity preference.

Section 2.4 outlines the transaction cost theory.

Section 2.5 describes the hypothesis developed.

Section 2.6 describes the logical consistency of financial market liquidity theories.

Section 2.7 highlights the explanatory power of financial market liquidity theories.

Sections 2.8 outlines the concept of falsification of the financial market liquidity theories used.

Section 2.9 provides a summary and conclusion of the chapter.
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2.2 Theoretical underpinnings

A theory is a tool, system, or proposition used to explain any construct of interest logically,
systematically and coherently within some assumptions and boundaries (Kalinichinko, Kovalev
& Kovaleva & Malkov, 2014:104). Theories are used to explain the relationship between
constructs for an event or phenomenon (Glanz, Rimer & Viswanath, 2008: 96). A theory is
bound by data analysis to either confirm, reject, or deconstruct the proposition that frames a
study’s conclusion (Kivunja, 2018:45). Therefore, theories can be seen as one of the
foundations of research and help explain the context of the research and justify the research

questions.

Selecting an appropriate theory for this study was of paramount importance because it required
the researcher to establish a deep understanding of the research problem and purpose. To
this end, the contributions of the current study were partly established from the theories
applied. Considering those above, this study utilised the price continuity theory of liquidity
preference and the transaction cost theory to provide the structure of the study and as a guide

for the research questions and hypothesis.

2.3 Black’s price continuity theory of Liquidity preference.

This study’s financial market liquidity constructs were based on Black’s price continuity theory
of liquidity preference developed by Black (1971), which started with Keynes (1936) liquidity
preference theory. The liquidity preference was postulated to expound on the determination of
interest rate using supply and demand for money, where the demand for money was theorised
as an asset (Keynes, 1936). According to Keynes (1936), interest is the compensation for
forgoing liquidity, and cash is the most liquid asset. Accordingly, assets should be considered
liquid if they can be quickly converted to cash to meet the demand for money (Keynes, 1936).
This intuitive logic was based on three motives which are transactionary motive, precautionary
motive and speculative motive. According to Keynes (1963), market participants will prefer
liquid assets for trading purposes due to uncertainty that may arise in the expected income of
risky assets. Also, holding liquid assets serves as a precautionary motive in order to meet
unexpected contingencies. Finally, liquid assets may also be held for speculative motives to

take advantage of opportunities that may arise in the future.

The theoretical background of the liquidity preference theory was later modified by Black
(1971) to include the role of market makers in trading, quantity trading, the role of asymmetric
information, and the structure of the market to describe the liquidity of an asset. Market
participants mainly are individual investors and institutions. They can raise the same amount
of cash if they both hold liquid assets. This is because liquid assets will display a reasonably

constant price over the long and short-run irrespective of large market orders. Thus, a small
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number of stocks in a well-diversified portfolio can be traded without affecting prices. Also,
Black’s (1971) price continuity theory proposes that transitionary price changes triggered by
mainly market search costs tend to follow a uniform distribution despite the presence of noise

traders and private information.

Furthermore, the trading cost of a liquid asset is not exacerbated, and the price recovery from
an uninformative shock is expected to be more continuous, which signifies resilience. This
proposition was later supported by another paper published by Black (1986), where he
ascertains that the volatility of liquid assets tends to be relatively constant and will revert to
equilibrium despite market shocks. According to Black (1986:533), if the current market price
of a liquid asset is above the average price, market forces such as demand and supply will
induce the market price to fall to its average level and vice versa. This means deviations from

the mean is expected to revert quickly.

The modified version of the liquidity preference theory proposed by Black (1971) had the
characteristics of a more scientific method of estimating market liquidity than other static
measures because of the interplay between precise numerical values gleaned from historical
data. The additional dimension of the liquidity preference theory demonstrated some form of
symmetry due to the notion that long term return variance of the liquid asset should be equal
to the sum of the variance of the respective shorter term of the same asset (Isaenko,
2010:2376). Also, Black’s (1971) modified theory provided some form of indication of the actual
behaviour of the security. This predefined behaviour, the normality of an asset return, is
observed in the normal price distribution despite distortions in equilibrium prices by
macroeconomic fact (Kim & Kim, 2019:243). In other words, price volatility should not affect
order flow because prices will adjust quickly. In instances of bankruptcy or crisis, the assets

are expected to trade at their fundamental values.

Black (1971) first added the concept of price continuity to the liquidity preference theory after
he noticed the shortcomings in the study of liquidity management in the 1960s. During that
period, there was limited knowledge of how some assets termed “liquid” will react to sudden
market changes and business fluctuations as proposed by Keynes in the early 60s (Black,
1971). Also, supervisory authorities in most financial institutions ignored the concept of
constant price movement portrayed by liquid assets when setting standards for liquidity
management (Black, 1971:31). This limitation became a source of concern, which prompted
Black (1971) to investigate the price behaviour of liquid assets empirically. According to Black
(1971:33), liquid assets guarantee that a market participant will always be willing to execute a
buy or sell order when the asset is in the market. In addition to this, the liquid asset will also

display a normal distribution shape because of continuous trading. Black (1971) also
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contended that the market liquidity of an asset is a function of the number of sell-side and buy-
side traders actively trading the asset, and a liquid asset can be sold without distorting its
fundamental values. From the modified liquidity preference theory proposed by Black (1971),
there should be sufficient evidence of little or no distortion of price movements in the long,
intermediate and short term in order to provide a meaningful understanding of market liquidity,
including periods of adverse markets wide shocks and idiosyncratic events. Also, static
measures in estimating market liquidity, such as the ratio of unpledged securities to total
deposit, which was used as a benchmark for evaluating liquidity, need to be refuted (Blacks,
1971). These undeviating and arbitrary measures of liquidity did not meet the requirements for
liquidity adequacy (Black, 1971:33).

Black (1971:31) proposed an amalgamation of three factors that constitute market liquidity, as
shown in the diagram below.

Figure 2.1. Determinants of financial market liquidity
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Source: Black (1971:31)

2.3.1 Market depth framework

Black (1971:31) identified four variables that constituted market depth: price changes, buyer-
side trades, sell-side trades, and trading volumes. An understanding of market depth is a sine
qua non in financial market liquidity, especially in trading financial assets (Black, 1971). Market

depth was defined by Black (1971:31) as the ability to trade a large number of stocks in the
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short and long periods without significant change in price. An understanding of market depth
provides good knowledge of the prevailing orders and how these affect the price of a liquid
asset. This is seen in the general trend of the market, where increased stocks are seen. An
asset is considered to have sufficient depth if more than 80% of the stock is trading above its
200 days moving average (Caginalp & Laurent, 1998:181). Therefore, market depth
recognises the long term and short term price stability trends of a liquid asset. This interplay is

depicted in the diagram below.

Figure 2.2. Constructs of market depth
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Source: author

2.3.2 Market resilience framework

Black (1971:31) also defined the financial liquidity of an asset in terms of its ability to return to
equilibrium after changes in market conditions. This provides the market participant or market
the leverage to trade over a long period at the equilibrium price. In essence, liquid financial
assets should be able to withstand exogenous market shocks on a regular and ongoing basis.
According to Black (1971:31), resilience supports equilibrium by driving the prices upwards
quickly from uninformative shocks. The market resilience of an asset can only be ascertained

when the asset's market price is tested over time because changes in resilience are rhythmic
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(Wanzala, Muturi & Olweny, 2017:2). Also, the market resilience of an asset reveals the views
and enthusiasm in the market where market participants will favour liquid assets. Market
resilience is an essential aspect of market liquidity because the pace at which an asset returns
to the equilibrium level can place capital requirements at risk (BIS, 2019:19). This is because
the decrease in the value of the asset signifies a loss in investments (Black, 1971:35).
Therefore, the variability of market prices which is a function of price volatility, should be the
same in the short and long run (Bhattacharya & Bhattacharya, 2018:1).

Figure: 2.3. Market resilience of an asset
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Source: Author.

2.3.3 Market immediacy

According to Black (1971), the fourth aspect of financial market liquidity of an asset is market
immediacy, a self-perpetuating time-related concept. Market immediacy is the speed at which
large orders are executed or the rate at which orders in limit order books are filled (Black,
1971). An asset is considered liquid if the demand for immediacy is high and the cost of
continuous market marking is low (Black, 1971). These factors are mainly due to the benefits
of closing out a position quickly. The price at which a seller is willing to trade an asset is usually
a function of volatility and the risk involved in holding the asset (Black, 1971). To get a price
that will justify the sale, the seller expects the market participant to provide a reasonable bid
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price. Due to price risk transfer from seller to buyer, the market maker will create immediacy if
they are compensated for taking this risk. In the case of a liquid asset, this compensation will
be minimal because of low price risk. Therefore, market makers and participants always stand

ready to provide immediacy for liquid assets because of low price risk and low volatility.

Dutta and Madhavan (1993) applied Black’s price continuity theory of liquidity in their study to
analyse the price dynamics that inhibit price changes in the presence of asymmetric
information. Dutta and Madhavan (1993) modelled the autocorrelation return induced by price
continuity rules to provide a rationale for technical trading. Their analysis of price dynamics
showed that the rate of convergence of prices is not dependent on price continuity
requirements regardless of the number of market participants (Dutta & Madhavan, 1993). More
importantly, the findings of Dutta and Madhavan (1993) showed that price continuity in liquid
assets improves market efficiency and induces more trading activities. This is because market
participants will be informed about the cost of the asset. Conversely, restrictions on price
continuity may cause asset prices to swing in either direction in response to order flow or
trading volume (Dutta & Madhavan, 1993:201). In summary, financial market liquidity should
be a function of price continuity (Dutta & Madhavan, 1993:221)

From the above propositions, the price continuity theory proposed by Black (1971) holds that
there should be sufficient evidence of market depth, market resilience and immediacy for an
asset to be considered liquid. When applied to this study, common equity securities that qualify
to be included level 2B HQLA in the South African markets will portray a lack of market depth
and market resilience. Specifically,

e The independent variables, which are buyer and seller initiated trades and trading
volume, will significantly influence the dependent variables, which are price changes
(lack of market depth).

e The long term variance will not be equal to the sum of short term variance (lack of

market resilience).

This perceived significant relationship is due to adverse selection in the South African market
(Brownbridge, 1998; Hansi, 2004; Mkhabela, 2018). Adverse selection exists when sellers
have more information about the quality of an asset than buyers (Klein, Lambertz & Stahl
2013:4). In this case, there is information disparity between market participants (De Donder &
Hindriks, 2009:1). This will cause the price of the asset to fluctuate, and trading activities will
move the prices. In the case of the designated level 2B common securities, it is perceived that
the sellers may be unwilling to trade, leaving low-quality assets circulating in the market. As a

result, most of the level 2B equity securities that provide liquidity in the form of collateral will
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lose their trading abilities, increasing liquidity risk (Kirabaeva, 2010:11). This theory will

investigate the following research questions,

e What is the market depth position of level 2B common stock equities in the South
African financial markets?
¢ What is the market resilience of level 2B common stock equities in the South African

financial markets?

2.4 Transaction cost theory.

This study also made use of the transaction cost theory proposed by Williamson (1979).
According to Williamson (1979), institutions and markets differ in their ability to manage
economic transactions. Accordingly, firms should choose a structure that will optimise the cost
of exchanging their assets. Transactions that can be performed at a lower cost will be managed
within the firm, and transactions that cannot be managed effectively within the firm will be
executed by another market participant (Williamson,1979). The transaction cost theory focuses
on minimising the trading cost based on the assumptions of bounded rationality and
opportunism. Bounded rationality refers to the availability of information to make informed
decisions and is limited by search cost in seeking all available information and, in some
instances, the complexity of the asset (Williamson,1979). Financial institutions will always
make the correct investment decisions If rationality is not bounded, implying that these
institutions will always accurately anticipate every future contingency need (Williamson,1979).
Opportunism refers to the propensity of a market participant to seek his own interest and take
advantage of any opportunities that may arise (Williamson,1979). Considering the bounded
rationality and opportunism assumptions, Williamson (1979) identified three observable
characteristics of any transaction that will affect the relative efficiency of trading. These

characteristics were asset specificity, uncertainty and trading frequency.

2.4.1  Asset specificity

Asset specificity refers to the degree to which an asset can be used to fulfil several purposes
(De Vita, Tekaya & Wang, 2011:329). In other words, the degree to which the asset is valuable
in a specific use and with a specific trading partner. Investments in highly specific assets will
increase the transaction cost due to the increase in search time to get a suitable partner,
coupled with the fact that the asset cannot be used for a limited purpose which might lead to
hold-ups (Foss & Weber, 2016:63). On the other hand, the transaction cost for trading an asset
will be negligible in cases where there are many potential trading partners and less customised

assets because the value will not depend on a single or few trading partners.
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2.4.2  Uncertainty

Uncertainty exacerbates the issue of asset specificity. In the context of trading, little uncertainty
about the nature of an asset may prompt market participants to increase their trading activities
even with relative specified assets (Williamson, 1979). However, in the presence of high
uncertainty, it is usually difficult to anticipate the set of events that might unfold regarding the
price and nature of the asset. Hence high uncertainty in the presence of asset specificity

increases transaction cost (Foss & Weber, 2016:64).

2.4.3 Frequency

Assets characterised by high-frequency trading will result in lower transaction costs due to the
shorter time to execute a trade. This shows the amount of participation in a particular asset.
According to Williamson (1979), high-frequency trading reduces price volatility where market
participants will not experience price swings. Also, the frequency of trading determines the
liquidity risk, where assets with high-frequency trading usually have low liquidity risk because

they can easily trade in the market and vice versa (Foss & Weber, 2016:68).

The basic predictions of the transaction cost theory are that the market will provide optimal
governance transactions for assets characterised by low asset specificity and low uncertainty
(Williamson, 1979). At the limit, liquid assets will have low transactions because of the shorter
time and efforts to look or wait for a trading partner or market maker (Williamson, 1979). As a
result, the sell-side trades and buy-side trades are not vulnerable to hold-ups, and the market
facilitates trading as it is almost costless to transact. Conversely, asset specificity and
uncertainty will increase the transaction cost due to the search time needed to find a suitable
trading partner (Williamson, 1979). Also, a relative higher transaction cost may be in the
context of asset specificity, and uncertainty may overshadow the potential benefits of engaging
in a transaction, increasing the hazards of governing a transaction. An increase in trading
frequency is predicted to make uncertainty less likely by providing some form of assurance
that reduces trading risk. Therefore, assets characterised by low specificity, low uncertainty

and high frequency will have low transaction costs.

Market tightness is the theoretical application of the transaction cost theory. Market tightness
constitutes the knowledge of how bid-ask spreads will affect the price changes (Kocinski, 2014;
Mckane, 2017; Pan & Misra, 2021). An understanding of an asset’s liquidity can also be
gleaned through the interaction between the transaction cost, which is the bid-ask spread and
price changes (Kocinski, 2014; Mckane, 2017; Pan & Misra, 2021). Market participants will
prefer securities that offer a high degree of trading confidence where the asset can be easily
bought or sold at a low cost. In addition to this ease of trading, the market maker would like to

be compensated for the trade and benefit from buying at a price known as the bid price and
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selling at a price known as the ask price (Pan & Misra, 2021:3). Considering that the market
participant does not want to spend much time searching for counterparties, the bid and ask
price difference will have to be small to enhance trading (Lin, Sanger & Booth, 1995:1154).
Also, the market maker will not want the price to be affected to quickly trade off the position
and profit from the spread (Wang & Yau, 2000:950). This lateral integration of smaller spreads
and stable prices connotes market tightness in a liquid asset. llliquid stocks usually have
spreads that tilt the market direction, resulting in an order imbalance between trades that
affects the price of the asset (Pereira, Silver & Barbedo, 2019:2). The diagram below portrays

the framework for market tightness.

Figure 2.4. Market tightness framework

Market tightness

No effect on the
distribution of

Bid-ask spread

Source: Author

The transaction cost theory was applied in Yuping (2015) to empirically investigate the stock
market liquidity in the US market. Yuping (2015) modelled the effect of transaction on price
impact. The author believed that understanding the impact of transaction cost on price impact
is an essential aspect of asset pricing, which is highlighted through the cross-sectional returns.
Yuping’'s (2015) study revealed that systematic volatility liquidity risk is embedded in asset
returns. This connotes that liquid assets will have lower systematic risk and lower transaction
costs. The study of Jang, Koo, Lui and Loewenstein (2007) also used the transaction cost
theory to explain the liquidity premia effect. The authors found that transaction costs are crucial

in determining the first-order effect of an asset’s liquidity.
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When applied in this study, the independent variable, the TC, should significantly influence the
dependent variable, the price effect (lack of market tightness). This perceived significant
relationship might also be due to wider spreads resulting from increasing TC and a continuous
decrease in market participants in the South African markets (Shaw, 2018:1). The increase in
TC and low market participants indicate inactive markets with a low probability of executing
trades quickly (Shaw, 2018:5). Conversely, narrow TC securities can provide quick liquidity
access because the assets are bought and sold quickly. In this case, banks can quickly shift
their liquid assets at their fundamental prices without incurring losses. Accordingly, banks will
be able to raise the necessary capital needed to meet their liquidity needs as indicated in the
LCR and NSFR. Day’s (2018) study showed a distorting market in terms of larger price volatility
and an economic growth retarding effect, which might affect the market liquidity in the South
African market. This is in addition to per capital gains in the sell-side of an asset exceeding the
per capital loss on the buy-side (Olivier, 2007). Therefore, this theory will investigate the

following research questions,

e What is the market tightness position of level 2B common stock equities in the South

African financial markets?

The price continuity theory of liquidity preference and transaction cost theory highlighted above
in sections 2.3 and 2.4, respectively, suggest that the LCR and NSFR may need to be improved
due to illiquidity in the level 2B common stock equities. This market illiquidity in the securities
may result from asymmetrical information, decreased market makers, and broader spreads
(Black, 1971:36: Reilly & Brown, 2003:75). Efficient market liquidity impediment may also result
from the information gap between market participants (Ebert, 2001: Bandama, 2011, Makina
& Wale, 2016). Considering that banks and other market participants raise capital from the
market through trading securities, there may be incentives to engage or produce information
about a security that might not reflect the fundamental value. Also, asymmetric information
destabilises the market liquidity of a security through a disproportionate information spiral
between market participants, which is used to explain the pricing behaviour in financial markets
(Shor, 2017). The fluctuation in trading volumes can be partly explained by the availability of
information used as a risk factor (Shor, 2017). In the South African context, the presence of
asymmetric information has been documented (Ebert, 2001: Bandama, 2011, Makina & Wale,
2016).

2.5 Development of hypothesis

A research hypothesis is a tentative hunch used to anticipate the outcome informed by
statistics based on the underpinning theory (Wolverton, 2009:371). Silva-Aygaguer, Gill &

Somoano (2010:2) define a research hypothesis as a prediction of an outcome based on the
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relationship between variables. A hypothesis can also be referred to as a tentative statement

indicating the outcome of research based on predictions on existing knowledge.

From the hypothesis, the research design and analysis should be evident. This study
developed and implemented a hypothesis in order to predict a suitable outcome. Based on the
theories, the hypothesis provides a framework between prior literature and methodology. This
study developed the relevant hypothesis from the research problem and is supported by the
theoretical underpinnings, which are the price continuity and transaction cost theory, as

highlighted below.

o Accordingto the price continuity theory of liquidity preference, level 2B common
stock equities lack market depth due to asymmetry information. Therefore, the
trading volume, buyer and seller initiate trades will significantly impact the

logarithmic price scale.

The price continuity theory of liquidity preference proposes that although banks may have met
or exceeded the LCR and NSFR, future contingency needs may cause these institutions to
desire more liquidity than expected because of a lack in market depth in the level 2B common
stock equities as a result of asymmetry information. Trading liquid assets should be executed
quickly without significant price change (Huberman & Stanzl, 2005:166). Inferring that, liquid
assets are characterised by timely and easy settlement with large trade volumes having no
impact on the prices. In order words, liquid assets should demonstrate market depth. This
theory is critical in periods of distress where there is a significant change in fundamental values
of assets, and prompt adjustment to equilibrium prices are essential. Assets with sufficient
market depth have large trade volumes with no significant impact on prices. This is because
large orders are broken into smaller trading volumes which minimises price impact known as
shiftability (Teall, 2018:23). The shiftability is particularly important in the equity market, where
large trade volumes are an important source of information about the level of liquidity. Trade
volumes, the number of issues, and the number of buyers and sellers initiated trades provide
valuable information on the accuracy of prices in order flow and imbalances. Significant price
impact resulting from trade volumes, the ratio of issued shares to trading volumes and the
number of buyers and sellers initiated trades creates imbalances in order flow which diverts
the prices away from their fundamental values that are not warranted (Jiang, Mclnish & Upson,
2012:4). This process creates the lack of continuous price information sources, which causes
uncertainty about the equilibrium prices and increases transaction costs (Wanzala et al.,
2017:3). Market depth is considered one of the main determinants of market liquidity because
it is usually exogenous (Wuyts, 2007:284). Market makers usually want to unwind their

positions at the least possible price risk, without which they will not be willing to trade. In South
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Africa, these exogenous factors are prevalent and prevailing because of the fragile and
contagion economy (Havemann, 2019:8). Global factors and macroeconomic variables pose
a severe risk to the economy. The rand has lost more than 15% of its value since 2015, and
the market currently has a lower compared to 2015 (Kanto, 2019). These contiguous risks
cause prices to fall significantly, affecting the trading volume, the amount in issue, the number

of buyer and seller initiated trades for liquid securities, and may not return to equilibrium.

Although the South African financial market has been tipped to be liquid, the relationship
between price distribution and trading volume, humber of buyer and seller initiated trades still
has a paucity of research to be done. Financial market liquidity in current literature is mainly
determined from the volume of trades and market capitalisation, which may not reliably
approach in determining liquidity (Chordia, Roll & Subrahmanyam, 2001: Beni¢ & Frani¢, 2008:
Bodgan, Bare$a & Ivanovic, 2012: Muktiyanto, 2015: Motepe, 2017). Moreover, market depth

research is an untouched area in the South African market.

e According to the Transaction cost theory, level 2B common stock equities lack
market tightness due to asymmetry information. Therefore, the transaction cost
will be greater than 0.1% and have a significant impact on price effect.

In the case of South Africa, prior research has indicated that liquidity has become very thin,
and the cost of turning around a position within a short period will significantly affect the price,
which refers to low market tightness (Erasmus, 2015; Mabuza, 2017). According to Brigden
and Thomas (2003:11), market tightness affects the demand for securities and contributes
significantly to the number of active traders. According to Ernst (2019:11), fragmented assets
are instead a result of thin tightness where the cost of trading is not justified by fundamentals
other than disequilibrium prices. llliquid assets are often associated with high transaction costs,
which might result in unsymmetrical information, decreasing the number of market participants
as in the case of South Africa (Ebert, 2001:93). This is attributed to the complex environment
in South Africa, which has proven to be challenging. According to Coetzee, Bezuidenhout,
Claassen & Kleynhans (2015:155), South African investors face an innumerable list of risks,
ranging from global contagion, national, political uncertainty and increasing level of
government debt. There has been an increase in credit spreads in South Africa, and the
reserve bank has continually shrunken its assets (Visser, & Van Vuuren, 2018:7; Fedderke,
2021:1).

The bond market yield curve has flattened with increased volatility in the currency and stock
market (Bond Exchange of South Africa (BESA), 2019). The JSE top 40 in South Africa has

seen a significant drop in share value by 15% to the US indexes from 2018 and more than
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10% drop in the rand compared to the US dollar since 2010 (SARB, 2021). All these factors
may have contributed to the decrease in the number of market makers and participants in the
system. Furthermore, South Africa faces an ailing economy, with the Gross Domestic Product
(GDP) decreasing by 0.8% and 1.4% in the third and fourth quarters in 2019, respectively
(Statistics South Africa, 2020). The economy grew at a decreasing rate of 0.8% and 0.2% in
2018 and 2019, respectively, with seven out of 10 sectors contracting the fourth quarter of
2019 (Statistics South Africa, 2020). According to BESA (2019), the expected government
spending on infrastructure, welfare, education and new health system will cause an upward
pressure in bond yield due to higher borrowing relative to the GDP. These negative sentiments
in the South African market may have also increased the risk and the cost of trading. The
abovementioned unfolding events may have served as inhibiting factors for the lack of liquidity,
which will have significant adverse implications for financial institutions, particularly for banks.
These factors will have significant implications, especially during economic uncertainty. Due to
the limited ability in trading, it becomes challenging to raise the necessary funding, which may
cause market failure and disturbance in the financial system (Lumpkin, 2009:8). In addition,
prior research (Ebert, 2001; Smith, 2019) has consistently shown asymmetric information in
the South African market. Asymmetric information causes delays in executing a trade because
buyers are sceptical that sellers are more knowledgeable about the quality of the security than
they do (Bergh, Ketchen, Heugens & Boyd, 2018:122). This can be used to explain why loans
cannot trade in liquid markets. Therefore, banks may need more liquidity and find it difficult to
trade their assets, especially during economic uncertainty, and the cost of trading will have a

significant positive impact on price distribution in the long and short run.

o According to the price continuity theory of liquidity preference, level 2B common
stock equities lack market resilience due to asymmetry information.
Consequently, the ratio of the long-term variance to the sum of short term

variance for the same period will not be equal to or close to 1.

According to the price continuity theory of liquidity preference, the price of liquid assets in a
market should follow a continuous random process portraying resilience. This notion of the
resilience of asset pricing has gained significant attention in the financial systems (Caruana,
2012; Cunliffe, 2020; Ishrakieh, Dagher & El Hariri, 2020), primarily because resilience has
become an integral paradigm in macro-prudential management. According to Wanzala et al.
(2017:3), resiliency refers to the degree to which the price of an asset can adjust quickly from
market shocks. As Kim and Kim (2019:244) postulate, asset resilience is the extent to which

prices can return to efficient prices after an uninformative market stupor. It has been widely

23



accepted that price reversal is a measure of resilience (Pastor & Stambaugh, 2003; Vayanos
and Wang, 2012; Hua, Peng, Schwartz & Alan, 2019; Butt, Hogholm & Sadagat, 2021). In the
absence of market resilience, liquidity becomes thin and vulnerable to market shocks (Heston,
Korajczyk & Sadka, 2010:2). Lack of resilience can also cause asset prices to be less
informative and cause overreaction with systematic consequences (Harvey, Lui, & Zhu,
2016:7). For a resilient asset, price changes are conventional and resonate in stable future
cash flows (Bessembinder, Carrion, Tuttle, & Venkataraman, 2016:143). As pointed out by
Nowak & Olbrys (2016), price disequilibrium from market shocks due to a lack of resilience
impairs the process of linking investors and firms that need funds. According to the SARB
(2018), there has been a significant transformation in the South African market over the years.
Some of these changes are;

e The introduction of new regulations
¢ New business models of new regulations
e Improved electronic trading platforms

e Development of mutual funds

The abovementioned factors may have impacted the liquidity position of banks in different
ways ranging from a reduction in market makers to a reduction in supply for certain assets
(SARB, 2019). This is because the unconventional monetary policies introduced have led the
SARB to become the primary buyers of certain assets, which have led to investments in low
liquidity assets (SARB, 2019).

Prior research (Gupta & Reid, 2012; Ferreira, Van Vuuren & Dickason, 2019) has shown that
stock prices in the South African market do not adjust quickly to new information in the market.
In some cases, it took over 30 days for the price to adjust to new information, which signifies
a dearth of resilience. In this case, the long-term variance is not equal to the sum of short term
variance for the same number of periods. Furthermore, the variance deviation was supported
by the study of Ferreira et al. (2019), which also showed a significant difference in the variance
of certain stocks for the period in the study. Therefore, considering the above mentioned, it is

perceived that the ratio will not be equal to or close to 1.
e From the above proposition, LCR ratio needs to be improved

Already alluded, the LCR and NSFR are based on well-functioning markets (BCBS, 2012;
Elliot, 2015). Therefore, it becomes lacklustre to provide a suitable LCR and NSFR without
effectively assessing the financial market liquidity of the assets involved. This implies that

markets need to demonstrate depths, tightness and resilience. As also pointed, this might not
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be the case for the South African financial market where prior research has proven otherwise.
Considering that banks operating in South African may rely on LCR, adjustments need to be
made in the LCR and NFRS if the qualifying level 2B common stock equities exhibit low levels
of liquidity. This adjustment will factor in systematic risk, which is also a risk factor to capture
the illiquidity. It can also be suggested that the LCR will not be able to capture the financial
nuisance of meeting their short term obligations for the 30-day period as stipulated by BCBS
(2010). Therefore, from hypotheses Ho, Hz and Ha, the LCR ratio needs to be improved.

e From the above propositions, the NSFR needs to be improved.

The purpose of NSFR is to limit the over-reliance on short term sources of funding and reduce
funding risk over the longer term. The NSFR requires banks to fund their activities with stable
funding to mitigate future stress scenarios (Hlatshwayo et al., 2013:13). However, the NSFR
depends on the characteristics of liquidity and residual maturities of the HQLA (BCBS,
2010:21). That is to say, the extent to which the NSFR will provide stability and effectiveness
depends on the market liquidity and the extent to which the risk for each asset class can be
estimated. Considering the hypotheses Hop, H> and Ha, the NSFR is inadequate and needs to
be improved.

The effectiveness of these theories highlighted in sections 2.3 and 2.4 will have an integral role
in shaping a proposed framework for LCR and NSFR. Also, the data analysis and interpretation
will determine the potency of the abovementioned theories. The effectiveness and potency
refer to the empirical evidence to support or refute a proposition. This refers to testing the
theory through 3 main stages. The purpose of testing is to provide sufficient evidence to
support a proposition rather than superficially agreeing or disagreeing on a phenomenon. The

following three aspects will be tested,;
e Logical consistency of the theories.
e Explanatory power of the theories.
o Falsifiability of the theories.

2.6 Logical consistency of financial market liquidity theories.

The logical consistency of the price continuity theory of liquidity preference and transaction
cost theory will be tested in the South Africa context to determine the adequacy of LCR and
NSFR. Logical consistency refers to the extent to which the theoretical proposition and
constructs reliably fit each other (Wacker, 1998:363). This involves consistency and no
contradictory results. In semantic terms, consistency and no contradictory results mean

enough evidence exists in the data analysis to accept a hypothesis based on theoretical
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underpinnings (Newman & Covrig, 2013:71). This study will test the logical consistency of the
theories highlighted in sections 2.3 and 2.4 in the South African context. In particular, the
market tightness, market depth, and market resilience position of the level 2B designated

common equity securities in the South African context will be investigated.

2.7 Explanatory power of financial market liquidity theories.

According to Schupbach and Sprenger (2011:106), the explanatory power of a research theory
is the ability of a theory to explain and provide evidence of the subject under study. Ylikoski
and Kuorikoski (2010:202) describe the explanatory power of a theory as the extent to which
a theory is able to explain or predict phenomena or reality. According to Pearl (2009:697), the

explanatory power of a theory is best explained;

e When the results from data analysis confirm what is expected as indicated in the
hypothesis.

¢ When the data analyses provide causal relationships leading to high accuracy and

precision as indicated in the hypothesis.
¢ When more facts and observations from the data analysis are attributed to the theory.
¢ When the theory does not rely on assumptions and is testable.

In this study, the explanatory power of the price continuity theory of liquidity preference and
transaction cost theory will be determined by the level of significance between the dependent
and independent variables. This level of significance will be based on the p-values and the
causality test which is, the extent to which the independent variables provide statistically
significant information on the dependent variables. Furthermore, as indicated in the
hypothesis, the explanatory power of these theories will be determined based on the extent to
which the independent variables, TV, BIT, SIT, and TC, statistically influence the dependent

variables, which are log of price scale price effect.

2.8 Falsification of financial market liquidity theories

The third aspect of the theory that will be tested is falsification. Falsification refers to the extent
to which a particular theory can be disapproved based on empirical evidence (Persson,
2015:461). This refers to how the interactions between the constructs can disprove the theory
(Cohen, 2016:1080). Falsification generally meets deductive reasoning in which the theory-
driven hypothesis guides the data collection and analysis, which is the case of this study
(Briggs, 2012:140). Based on the assumptions of the price continuity theory and transaction

cost theory, the outcome of the data analysis will either falsify the propositions made or provide
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evidence to accept the hypothesis, which will shape the framework of LCR and NSFR. For

example, the following propositions were made:

e According to the price continuity theory of liquidity preference, level 2B common
equities lack market depth. Therefore, TV, BIT and SIT will have a significant impact
on log price scale.

¢ According to the Transaction cost theory, level 2B common equities lack market
tightness. Therefore, the TC will be greater than 1% and have a significant impact on
price effect

e According to the price continuity theory of liquidity preference, level 2B common

equities lack market resilience. Consequently, the ratio of the long term variance to the
2.9 Summary and conclusion

This chapter aimed to review the theoretical philosophies and assumptions underpinning
financial market liquidity. Accordingly, market depth, market tightness, market resilience and
market immediacy was identified. This chapter also highlighted the three stages in establishing
the effectiveness of the theory highlighted in sections 2.3 and 2.4, respectively. With this
theoretical background, the next chapter, which is the global liquidity standards, provides an
overview of the liquidity regulatory framework instituted by the BCBS to create a financially

stable banking environment.
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CHAPTER 3

THE GLOBAL LIQUIDITY STANDARDS
3.1 Introduction

This chapter provides an overview of the regulatory management of liquidity instituted by the
BCBS to create a financially stable banking environment. The BCBS (2010) introduced liquidity
measures to monitor liquidity risk, which were expected to provide sound supervisory practices
and safety in the banking sector

This chapter begins with liquidity management in banking in section 3.2. Section 3.3 highlights
the Basel Accords, Section 3.4, 3.5, 3.6, 3.7, 3.8 and 3.9 highlights Basel |, Basel I, Basel 11.5

Basel lll, Global Liquidity standards, Basel IV and conclusion and summary respectively.
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3.2 Liquidity management in banking

Liquidity management in banking involves the conscious effort to manage liquidity risks while
ensuring that the business can continuously meet its obligations (BCBS, 2008:1). Liquidity
risks in banking operations are customarily borne from different sources (Casu, Girardone &
Molyneux, 2006:605). The market liquidity in equity securities is an essential component of
gauging market opportunities in the market (Naik, Poornima & Reddy, 2020:1). At its core,
market liquidity represents the collective expression of market participants in the market (BIS,
2004:2). These opinions are quantified and represented as either existing positions held by
traders, also known as open interest, or buy and orders communicated to the rest of the
market. The size and price of these orders may vary considerably, but the critical element to
consider is that the more opinions are expressed, the more liquid the equity security. However,
the liquidity positions in equity securities may be affected by several factors, some of which

are;

¢ Corporate governance (Matonela & Karodia, 2015:32; Tang & Wang, 2011:2; Farooq,
Derrabi & Naciri (2013:1).

e Slow privatisation (Matonela & Karodia, 2015:32).

e Monetary policies (Fernandez-Amador, Géachter, Larch & Peter, 2013).

¢ Investor’s sentiment (Debata, Dash & Mahakud, 2018; Cheng,2007:453).

e Firm size and book to market ratio (Nasser, 2016:76).

e Debt ratio (Nasser, 2016:76).
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Figure 3.1. Factors affecting liquidity in equity securities.

Corporate
governance
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policies
Factors
affecting
Equity liquidity
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to market ratio sentiments

Debt ratio

Source: Author

Assets of high quality that can return the principal quickly and frequently trades with large
volumes on a security exchange can be an essential supplier of liquidity (BCBS, 2013). These
assets usually have a greater probability of being sold with convenience and no misfortunes.
Accordingly, the transaction cost of these liquid assets is usually minimal, which enhances
trading (Amihud & Mendelson, 2006:235). However, these factors that determine an asset’s
liquidity are affected by the level of information asymmetry prevailing in the market (Ajina,
Sougne & Lakhal, 2015:1223). The Information gap about the nature of an asset between
market participants creates an additional risk premium with respect to pricing the asset
(Tripathi, Dixit & Vipul, 2019:201). This risk premium raises uncertainty and widens the
transaction price between the buyer and the seller (Amihud, Mendelson & Pedersen,
2005:273). This gap is generally represented in the bid and spread, affecting trading volumes.
In promoting liquidity management regarding holding assets, regulatory authorities had often
neglected the abovementioned aspects of liquidity, resulting in complexities of managing the
real-time visibility of inflows (Ritz & Walther, 2015:391). To enhance market liquidity in HQLA,
supervisory authorities in the banking sector are opted to centralise their liquidity management
practices and policies (Wignall & Atkinson, 2010:3). In so doing, these supervisory authorities
seek greater visibility and control over their liquidity usage in the short term and long term,

which are well incorporated in their funding sources (Pather, 2017). This led to the introduction
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of the Basel accords and the 2010 global liquidity standard. An overview of the journey of the

Basel accords is highlighted below.
3.3 Basel accords

The BCBS has its roots in the Hersatt financial crisis in 1974, where banks incurred significant
losses amounting to about three times its capital (Druol, 2015:311). This also led to the
bankruptcy of the Franklin National bank in the USA. In response to these market disruptions,
a group of central bank governors in the eleven most industrialised countries named the G10
established the Basel Committee on Banking Supervision in an attempt to enhance financial
stability in the banking sector (Fratianni & Pattison, 2010:2). Also, the Basel committee wanted
to provide a uniform reporting system across the banking sector to provide supervisory
coverage adequately and consistently across banking establishments (Beltratti & Stulz,
2012:3). To achieve this aim, the BCBS instituted a series of regulations to provide good
governance and resilience, which subjected banks to a specific capital requirement due to the
nature of their operations (BCBS, 2009:4). Risk analysis was also an essential factor in these
regulations because their assets and liabilities made regulations indispensable (Bologna,
2013:82). Considering the banking sector’s relevance and the importance of risk sharing, the
BCBS introduced the Basel accords. The Basel accords are banking and supervisory norms,
which constitute a series of recommendations on prudential banking and financial regulations
set by the Basel committee and supervisory (BCBS, 2008:1). The primary purpose of
regulations was to develop a discreet rule for banks focusing on minimum capital requirements.
To this end, the Basel committee focused on exchanging information, improving supervisory
processes, and establishing minimum prudential standards to achieve their aim (BCBS,
2009:2). This subsequently led to the creation of Basel | in 1988. Considering the research

topic, it is imperative to give an overview of the Basel accords.

3.3.1 Basel |

The Basel | framework was introduced in 1988, which imposed the minimum capital
requirements in the banking sector (Jablecki, 2009:18). This norm implemented by 1992 was
triggered by the heightened debt crisis in major international banks in the early '80s (BCBS,
1988:13). Coupled with deteriorating capital ratios, the BCBS resolved to introduce a capital
standard in the banking sector to prevent capital erosion (Barth, Caprio & Levine, 2004:244).
The scope of Basel | included the harmonisation of regulatory capital in the banking sector
among the G10 countries (BCBS, 1988:15). According to Balin (2008:2), Basel | was built on

four pillars, as shown below.
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Figure 3.2. Four pillars of Basel I.

Pillar | Pillar 1l

Capital Constituents Target standard ratio

Four pillars of

Basel |
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arrangements

Source: Author

Capital constituents: This refers to the different types of capital sources, and the relative
weighting for each source comprised the minimum capital in the framework (Naceur &
Kandil, 2009:74). Capital constituents were initiated to regulate the quantity of bank
reserves and their disclosures. In the Basel | framework, capital reserves were divided
into Tier 1, Tier 2 and Tier 3. Tier 1 capital was the bank’s core capital that can be
exhausted without placing the banks under insolvency or liquidation consisting of
common stock, preferred stock and disclosed reserves such as retained earnings
(Smith, 2007:200). Tier 2 or secondary bank capital, also known as supplementary
capital, comprises revaluation reserves, undisclosed reserves, hybrid instruments, and
subordinate term debts (BCBS, 2005:15). Finally, Tier 3 designated capital known as
supportive capital aimed at supporting certain risk classes such as market risk,
commodity risk, foreign currency risk and other exposures not included in Tier 1 and
Tier 2 (BCBS, 2005:16). The table below summarises the capital constituents of Basel
I

Table 3.1. Summary of Capital constituents under Basel I.

Tier 1 Tier 2 Tier 3
e Common stock . Revgluatlon reserves Capital to support
e Preferred stock e Undisclosed reserves _
e Retained earnings e Hybrid instruments * Market risk

e Subordinate debt e Currency risk
e Commodity risk

Source: BCBS (1988:28)
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Risk-weighted assets (RWA): RWA refers to assets weighted according to their risk
used in determining capital adequacy (Gambacorta & Karmakar, 2018:157). RWA was
deemed appropriate because it included off-balance sheet exposures in capital
adequacy requirements across banks in different countries. Reporting risk weights also
provided transparency on whether banks had adopted the standardised approach in
reporting their RWAs (Leslé & Avramova, 2012:15). Low-risk assets such as
marketable securities were assigned low weightings than riskier assets. Consequently,
five risk categories were developed and the first risk category was assigned a 0%
weighting characterised by risk-free assets such as cash, sovereign debt and
Organisation for Economic Corporation and Development (OECD) government claims
(BCBS, 2004:13). The second risk classification was weighted 10%, which is the central
banks’ debt for countries with low inflation rates. The third category was the 20% RWA
which comprised low-risk securities such as multilateral development bank debts. The
fourth risk group was the 50% risk category characterised by assets with moderate risk,
such as residential mortgages. The fourth category was the 100% risk assets such as
private sector debt. Finally, discretion was provided for banks to classify their risky
asset either as 0%,10%,20% or 50% depending on the central banks’ judgements. The

table below summarises the RWA categories.

Table 3.2. RWA categories according to Basel |I.

0% risk 10% risk category | 20% risk category | 50% risk 100% risk

category category category
Cash, government Central bank debt | Development bank | Residential | Private sector
debt, central bank for countries with | debts, OECD bank | mortgages | debt, non-OECD
debt low inflation debt bank debt

Source: Carvalho, Hohl, Raskopf & Ruhnau (2017:14)

Target standard ratio: The target standard ratio aimed to set minimum agreed capital
standards, expected to achieve a sound capital base (BCBS, 1988:14). The BCBS,
therefore, set a target capital to RWA ratio of 8%. In addition, a minimum of at least 4%
of the target ratio must be core capital (BCBS, 1988:15). The 4% minimum core capital

was perceived to provide adequate insurance against credit risk.

Transitional and Implementation arrangements: This pillar set the stage for gradual

phasing in adjusting the new regulation. Banks were required to fully adhere to the new
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framework by the end of 1992 with a target compliance of 7.25% set by 1990 (Carvalho
et al., 2017:16)

However, the Basel | norm mainly focused on credit risk and risk weighting, the leading risk
prevailing in the banking sector (Demirgic- Kunt & Detragiache, 2010:180). As the banking
industry evolved with new products and institutions, financial risk became complex, and these
new products circumvented the Basel | norms (Fadun, 2013:57). Also, Basel | ignored the need
for a robust risk management process and excluded important market disciplines (Enrique &
Sergio, 2006:9). According to Lind (2005:13), some of the other shortcomings of Basel |

included:;

¢ Incomplete coverage of risk resources.
e An arbitrary risk measure.

o Alack of risk sensitivity.

To this end, the BCBS recognised the need to develop a more comprehensive risk

management framework, which led to the development of Basel II.

3.3.2 Basel Il

Basel Il was published in 2004 and was a modified version of Basel |. Basel Il was a reaction
to the loopholes found in Basel | norm and capital arbitrage opportunities introduced by new
products in the banking sector (Fadun, 2013:56). Advocates of Basel Il believed that the
framework could protect banks against operational and credit risk in the event of default
(BCBS, 2005: Barth, Caprio & Levine, 2008; Ong, 2006; Valova, 2007). Also, the framework
was designed to protect banks against lending and investment risk by providing adequate
capital. Another aim of this norm was to determine the level of capital required to provide
resilience against the different risks that could potentially have an adverse impact on banks
internationally (Mynhardt & Marx, 2019:4). According to the BCBS (2006:206), the three broad

objectives of this accord were;

e To implement a more risk-sensitive regulatory capital.
e To enhance risk management practices among international banks.

e To maintain consistency of capital requirements internationally.

Basel Il was built on a three-pillar approach to achieve this aim, as shown in the diagram below.
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Figure 3.3. The three-pillar approach of Basel Il.

The three pillars of Basel Il

Pillar | Pillar I _
Pillar 1l
Minimum Supervisory
_ _ Market
capital review o
_ discipline
requirements process

Source: BCBS (2006:2)

Pillar I: The first pillar established the minimum capital requirement, which was the same as
in Basel | but recognised only two forms of capital: Tier 1 and Tier 2 capital (Brei & Gambacorta,
2016:360). Also, the minimum capital requirement should reflect the credit risk and include
market risk and operational risk (BCBS, 2006:5). In other words, the minimum capital
requirements should be weighted according to credit risk, market risk and operational risk
(Vallascas & Hagendorff, 2013:1956). The estimation of credit risk was similar to that in Basel
| but placed greater emphasis on risk sensitivity and credit rating of counterparty risk (Prakash,
2008:98). Therefore, the calculation of RWA in Basel | was replaced by a more complex
process and recognised internal models. As a result, there were two methods of estimating a
banks RWA: the standard approach and the internal rating-based approach (Masseback,
2014:3). The standard approach, also known as the external approach, refers to using external
credit assessment methods to assess the riskiness of a bank’s assets (BCBS, 2017:22). Banks
were required to use an external credit rating framework to quantify the capital required for
credit risk, which was the only approach approved by regulatory authorities. A summary of the

standard approach is highlighted below.
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Table 3.3 Standardised approach of RWA.

External Credit | AAA to A+to A- | BBB+to BBB- | BB+ to B- | Below B- | Unrated

Assessment AA-

Risk weights 0% 20% 50% 100% 150% 100%
Source: BCBS (2006:19)

The Internal rating approach refers to using a bank’s internal models to estimate risk
parameters and counterparty risk exposures to calculate the capital requirements (BCBS,
2006:19). Banks were required to perform risk sensitivity and incentive compatibility of the risk
exposures regarding their assets (Thomas & Wang, 2005:16). Before the risk analysis, banks
were first required to categorise their assets according to the exposures on various asset
classes and estimate each asset’s risk parameters (Gerali, Neri, Sessa, & Signoretti,
2010:116). This was computed by calculating the probability of default, the loss of a given
default and the exposures at default determined by the supervisor (BCBS, 2017:12).

Market risk, the second component of pillar I, refers to exposures arising from trading financial
instruments such as interest rate risk and currency risk, including off-balance sheet items
(Jayadev, 2013:117). This involves the risk of timing mismatch between assets and decline in
earnings due to interest rate changes, loss in earnings and a decline in portfolio value. These
exposures may arise due to speculative trading from banking transactions or may surface
because of market activities.

Operational risk was the final component of pillar I. The BCBS (2004) defined operational risk
as the probability of loss resulting from failed internal processes, systems or external events,
including information technology failures and security breaches. Regulators were mainly
concerned with minimising adverse consequences on value protection aspects of operational
risk and excluding value creation (Francisco, 2005:1160). The primary sources of this risk were
internal fraud, process failures, cybercrime, system disruptions, and a lack of processes.

Therefore, the total capital under Basel Il was given by the formula below:
Total Capital = 8% x (Credit RWA + Market RWA + Operational RWA) (The BCBS, 2004)

Pillar 2: The introduction of pillar 2, the supervisory review process, added monitoring and
assessment control and minimum capital requirements (Pelizzon & Schaefer, 2007:3). This
pillar allowed banks to continuously monitor and improve their risk management techniques in
managing risk. To achieve the purpose of this pillar, supervisors are expected to evaluate a
bank’s capital requirements in relation to the risk of the asset and take appropriate measures
where needed (Al-Eideh, 2011:7). This may also involve active cooperation between the bank

and the regulatory authority to act promptly when there is insufficient capital or excess risk
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(Torell, 2013:7). Pillar 2 was also recognised as an important aspect of Basel Il because it
emphasised the need of using other methods of curbing risk other than capital (Emmer &
Tasche, 2005:85). These methods involved the use of internal control and risk management

monitoring tools based on four fundamental principles, which were

¢ Internal performance assessment procedures: This principle required banks to have
internal processes for assessing the capital adequacy relative to risk and implementing
a strategy to maintain these ratios.

o Regulatory responsibility for assessment mode: The Supervisory authority is
responsible for reviewing, evaluating and assessing the bank’s internal modes for
capital adequacy compliance. If necessary, the regulatory authority must take adequate
actions.

e Capital requirements can exceed minimum standards: The bank’s supervisory authority
should expect banks to fulfil capital requirements above the minimum standard and
require banks to have excess capital.

e Intervention by regulatory authority: rapid intervention of the supervisory authority is
required to prevent the decline in capital below the minimum level that cannot support

risk.

Pillar 3: The third pillar, market discipline, represented a logical complement to pillars 1 and
2. Under market discipline, banks were required to disclose their risk assessment procedure
and capital adequacy levels fully. This pillar aimed to promote a safe and sound financial
system by sharing information with other market players (Fadun, 2013:57). It was also to
facilitate the assessment of the bank by other stakeholders, including assessment agencies.
According to Deli and Hasan (2017:220), market discipline also required banks to disclose and

comply with more detailed banking regulatory requirements with regards to:

e The amount of Tier 1 and Tier 2 capital

e Constituents of Tier 1 capital

e Capital requirements for credit risk, market risk and operational risk.

¢ Risk management design

e Disclose ownership structures.
These disclosures implied that market participants sufficiently understood the bank’s activities
and identified negative trends early. Also, the market can penalise the bank without the
interference of regulatory authority (Dickinson, Humphry & Siciliani, 2015:335). These three
pillars were expected to provide resilience in the banking sector and foster financial stability.
However, there were subsequent changes in the global environment after the implementation
of Basel Il due to the 2007-2008 financial crises (Diamond & Rajan, 2019). The crisis started
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with the subprime mortgage market in the USA and became a banking crisis with the collapse
of the Lehman brothers in 2008 (Wiggins, Piontek & Metrick, 2014). Also, other contributing
factors which led to the subprime mortgage crisis were low interest rates which encouraged
mortgage lending, relaxed regulations which allowed predatory lending in the private sector
(Mishkin, 2011). In addition, banks in the US also took advantage of the ambiguity in the
Community Reinvestment Act, which was designed to assist low and moderate income earners
to secure loans resulting in the proliferation of high-risk loans (Zuluaga, 2019). These high
approval mortgage rates led to a large pool of homebuyers, increasing the mortgage
delinquency rate and securitisation (Chima, 2010). As a result, the market for these securities
plummeted, and banks had heavily invested in these assets resulting in a consequential

liquidity crisis.

The 2007 -2008 financial crisis revealed the susceptibility of the banking sector and the flaws
in Basel Il, such as underestimating credit risk when using internal models. This led to the
introduction of Basel I1.5 in 2009.

3.3.3 Basel II.5

The BCBS introduced Basel 1.5 in 2009 to address the shortcomings of Basel Il (Moosa,
2015:33). Basel 1.5 was particularly aimed at addressing the process of securitisation. During
the 2007-2008 financial crises, banks bundled their junked bonds portfolios using
securitisation, thus outsourcing their risk (Chen, 2013:191). The recipients of these portfolios
repeated this process resulting in the concealment of AAA prime mortgages. As a solution to
this problem, Basel 11.5 introduced new modifications to the three-pillar approach in Basel Il.

The three features of the modification are shown below;

Figure 3.4. Three features of Basel I.5.

Incremental risk charge Additional charge for
comprehensive risk
Three
features of
Basel I1.5

Stressed value at risk

Source: Author

¢ Incremental risk charge (IRC). IRC estimates credit migration and default risk, including

recovery risk of unsecuritised products over one year (Xiao, 2019:3). Credit migration
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risk refers to the risk of moving loans from one bank to another (Ferretti, Gabbi, Ganugi,
Sist & Vozzella, 2019:2). The IRC framework aimed to complement the VAR
differences between a bank’s trading books and the banking books in which the trading
books had lower VAR computation compared to the latter (Wilken, Brunac & Chorniy
2013:810). Considering that the capital requirements in the trading books were much
lower than that of the banking books, banks were exploiting this arbitrage by converting
their banking books to trading books, consequently converting securitised loans (Smit,
Van Vuuren & Styger, 2011:140). Therefore, the IRC required banks to compute a 99%
confidence VAR for all instruments in the trading books, especially if the instrument is
sensitive to default risk (Wilken et al., 2013:813). In so doing, the capital charge in the

trading book will increase to the approximate required amount in the banking books.

¢ Additionally, banks were required to estimate the sensitivity of an asset to downgrading
risk and rebalance their portfolios at regular intervals (BCBS, 2009). Finally, the
computation of liquidity horizon for all the securities in the trading books that were
sensitive to liquidity risk and downgrading risk was also required (BCBS, 2009). In

addition, it was mandatory to replace assets that were prone to these risks.

e Comprehensive risk measures (CRM). CRM is a single capital charge for correlation
dependent instruments such as asset-backed securities and collateralised debt
securities (Finger, 2011:54). This instrument was introduced to estimate how one risk
relates to the other, implying CRM captured the correlation risk in the books
(Prorokowski & Prorokowski, 2014). Under the CRM approach, a standard charge was
applicable for securitised and re-securitised products. However, higher capital

requirements were required for re-securitised products, as shown in the table below

Table 3.4. Standard capital charge under the CRM approach

External Credit AAA to A+ to A- BBB+to | BB+to Below BB- or
Assessment AA- BBB- BB- unrated
Securitised products | 1.6% 4% 8% 28% Deduction
Re-securitised 3.2% 8% 18% 52% Deduction
products

Source: Finger (2011:56)

Banks had the flexibility of using their internal models in computing the CRM for unrated
tranches. These internal models had to meet some basic criteria such as the model had to be

rigorous and sophisticated, it had to conduct numerous stress tests and be able to capture
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credit spread risk (Martin, Lutz & When, 2011:46). Also, the model should capture multiple

default risks and determine the implied volatility and recovery rates (Wisse, 2018). Accordingly,

the following stress testing should be performed.

Stressed Value at Risk (SVAR): Post the 2007-2008 crisis, SVAR was developed as
an added regulation for Basel 11.5. The losses that banks experienced during the crisis
significantly exceeded the capital requirements that regulatory authorities had required
banks to hold against trading market risk (Katarzyna, 2016). Up till 2007, regulatory
capital associated with trading exposures was primarily based on the banks’ simple
VAR measures or historical simulation. This historical simulation was based on the
percentage change for a random 250 days from a sample period of four years with an
additional one per cent VAR (Corkalo, 2015). However, volatilities were much lower
before the financial crisis, implying lesser VAR values and lower capital requirements
(BCBS, 2010). Basel 1.5 addressed this shortcoming by introducing a SVAR
computation in addition to the historical simple VAR. The concept of SVAR was based
on the notion that under stressed financial conditions, banks may require more capital
that is not covered by normal VAR computation (Drehmann & Tarashev, 2013).
Compliance with SVAR required banks to conduct a VAR for the worst-performing 250
days’ period when the market was experiencing challenging conditions. Therefore, the

total capital charge for market risk was given by;

Total capital = Max [VAR;_; + MCVARy,4] + [SVAR;_1 + MSSVAR 4]

(Drehmann & Tarashev, 2013:594)

Basel 1.5 was a quick response to the market turmoil that happened in the financial sector

during the crisis. It was evident that the new measures proposed by the framework were still

insufficient to prevent the system from falling into another financial crisis. According to Moosa

(2015:30), Some of the structural limitations of Basel 1.5 were;

The framework did not address the cognitive factor upon which credit risk and market
risk are based. This lapse created difficulty in consistently enforcing the Basel 1.5
across banks.

Several weaknesses were found in the internal models used by the different banks
where it ignored losses that had a probability of less than 1%.

Basel I1.5 ignored the market liquidity of the securities in the trading books assuming

that banks could quickly trade their securities without affecting the market price.
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e The SVAR and VAR computations did not take into consideration the credit risk

inherent in the trading books.

In addition, the 2007-2008 financial crisis revealed the contagion of systemic risk in the banking
sector (Keregero & Fan, 2019:152). This means the failure of one bank could lead to the failure
of more counterparties, triggering a chain reaction (Acharya & Mora, 2015). Therefore, the

BCBS decided to implement a new framework called Basel Ill.

3.34 Basel Il

Basel Ill was released in 2010 and is also a global regulatory framework set by the BCBS to
enhance resilience in the banking system by absorbing market shocks arising from financial
and economic factors (Lyngen, 2012:530). In so doing, the framework aimed at substantially
strengthening regulatory capital, diversifying market liquidity risk and providing stability in
stress testing (Dietrich, Wanzenried & Hess, 2014:13). Specifically, the framework was
instituted to address the credibility of the RWA, where discrepancies in the capital ratios were
reported due to wide variations in RWA (Stattin, 2018:4). First, these discrepancies made it
extremely difficult to evaluate capital ratios. Secondly, several limitations of internal models
were also reported where some models could not reliably quantify SVARs while others had the
incentives to minimise risk weights to achieve lower capital requirements (Begley,
Purnanandam & Zheng 2017:337). To address these limitations, the following components
were the main features of Basel Ill.

Figure 3.5 Basel Il features

Increase in the Risk
level and quality

of canbital

enhancement

5 features of

Basel Il

Limit
Procyclicality

Constrain bank
leverage

Improve liquidity
in banks

Source: Author
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34 Increase in the level and quality of capital

Adjusting the level and quality of capital provided a unified definition of capital across the board
and its disclosure. This was due to the lack of consistency in the definition and disclosure from
the previous norms (Lyngen, 2012:533). In addition, the BCBS realised the need to further
provide more shock absorbers for risk exposures by increasing the quality of capital (BCBS,
2013:4). Consequently, Tier 1 capital was adjusted to predominantly common stock and
retained earnings due to credit losses and write-downs against retained earnings (BCBS,

2013:5). Tier 2 capital was comprised of specific securities as shown in the table below;

Table 3.5. Composition of capital base under Basel lll.

Tier 1 capital Tier 2 capital

e Common stock issued by a bank as per ¢ Instruments issued by a bank that
regulatory requirements. qualifies for Tier 2 capital

e Share premiums e Certain loan provisions

¢ Retained earnings

¢ Other comprehensive income and
disclosure reserves

e Common stock issued by banks subsidiary.

Source: BCBS (2013)

Additionally, the ratio of standard equity Tier 1 (CET1) to RWA must be at least 4.5% at all
times, while the minimum rate of Tier 1 capital to RWA and total capital to RWA should be at

least 6% and 8%, respectively.
3.4.1 Risk enhancement

The BCBS introduced a new capital requirement for exposures in the trading and banking
books to enhance risk coverage further. This resulted from the oversight in the major on and
off-balance sheet risk (Fratianni & Pattison, 2015:11). This enhanced treatment required the
computation of a continuous 12-months SVAR and additional capital requirements for re-

securitised assets and counterparty risk.

3.4.2 Leverage ratio

In addition to the modifications in capital requirements, Basel lll introduced a non-risk weighted
ratio called the leverage ratio to prevent banks from having excessive on and off-balance sheet
leverage (Stattin, 2018:6). In so doing, banks were required to maintain a minimum leverage
ratio of 3% calculated by dividing Tier 1 capital by the bank’s total exposures. Thus, the total

exposure was given by the total consolidated assets (BCBS, 2013:12). In addition, the US
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federal reserve bank later mandated a 6% and 5% minimum leverage ratio for all systematic

financial institutions and banks, respectively (Acharya & Naqvi, 2012).
3.4.3 Limiting Procyclicality

The financial crisis also revealed the adverse effects of procyclical shocks in the banking
sector, where banks experienced severe losses due to market amplifiers such as systemic risk
and volatility (Miele & Sales, 2011:270). To provide resilience against procyclical dynamics,
the BCBS introduced countercyclical buffers to serve as an absorber of risk transmitted in the
banking sector (BCBS, 2013). Another goal of this buffer was to establish a mechanism to act
as a shock absorber before any risk could materialise so that in periods of financial stress, the
bank will continue operating normally (Acharya & Mora, 2015). The countercyclical buffers
allowed regulatory authorities to require additional capital of 2.5% to the RWA during periods
of high credit growth (Burra et al., 2015). Restrictions in dividend payments, share buybacks
and bonuses were also imposed on banks in cases of non-compliance or when the ratio was
less than 2.5%. The BCBS also introduced a capital conservation buffer of 2.5% to absorb
losses during economic or financial stress (BCBS, 2013). The addition of this buffer increased
the total equity requirement to 7%, of which 4.5% was common equity and 2.5% capital buffer

(Van Vuuren, 2012). The implementation schedule for this buffer is shown below

January 1, 2016, — 0.625%
January 1, 2017, — 1.25%
January 1, 2018, — 1.875%
January 1, 2019, — 2.5%.

35 Global Liquidity standards

The financial crisis highlighted that most banks did not manage their liquidity prudently despite
portraying adequate capital requirements (Claassen & Van Rooyen, 2012:33). The crisis also
revealed how quickly liquidity could evaporate in the system despite buoyant financial
conditions. Poor liquidity risk management amplified the reversal of bullish market conditions
and most banks’ difficulties during the crisis (Bonner & Eijffinger, 2016:1947). In response, the
BCBS (2010) also introduced a new global liquidity standard constituting short term LCR and
long term NSFR. These standards were introduced to ensure that banks have sufficient liquid
assets to survive acute and long term stress scenarios. To do so, banks have to hold HQLA
and more stable sources of funding, ensuring that they are congruent with the principle of
sound liquidity risk management (Giordana & Schumacher, 2013:634). These standards aim
to provide sound short-term liquidity risk management practices within 30 days and enhance

long term resilience with stable funding. To this end, the LCR and NSFR were introduced.
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3.5.1 Liquidity Coverage Ratio

The definition of LCR was based on the combination of market and idiosyncratic factors
evolving from the immediate availability of external funding and the contractual outflow of a
bank’s obligation (BCBS, 2013). LCR is referred to as a 30 days’ flow ratio where the
incumbent should allow banks to survive a 30 days’ stress scenario without raising additional
funds (BCBS, 2013). This ratio is an essential component of managing liquidity risk and a key
reform in strengthening bank capital requirements (Fuhrer, Muller & Steiner, 2017:293),
introducing the LCR aimed to promote a more resilient banking sector while decreasing the
risk profile. To achieve this objective, banks have to hold adequate HQLA that can be easily
and immediately converted to cash in the private market to meet their obligations within the 30
days’ horizon in a liquidity stress scenario (Giordana & Schumacher, 2017:4). The BCBS’
(2010) introduction of this liquidity standard was perceived as a potential shock absorber to
reduce the banking sector’s spillover risk to the global economy. The formula for the LCR is

shown below.

HQLA
LCR =
Total net cash outflows

Source: BSBS (2010)

It was later revised in 2013 to incorporate the new amendments in defining HQLA and net
cash outflow. The new definition included a broader scope of liquid assets eligible for inclusion
in HQLA and refinements to the net outflow to reflect actual experiences in stress scenarios
(Sadien, 2017:34). In addition, to ensure smooth implementation, a minimum phase-in

schedule was established at different time intervals, as shown in the figure below:

Table 3.6 LCR implementation schedule

2015, 2016, 2017 2018, 2019,
January 1 January 1 January 1 January 1 January 1
LCR 60% 70% 80% 90% 100%

Source: BCBS (2013)

The gradual phase-in approach was designed to prevent disruptions in implementing the LCR
as prescribed by a standard guideline recommended by the BCBS (2013). According to the

BCBS (2013), the following guidelines were prescribed as characteristics of HQLA in the ratio;
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o Low-risk securities: These securities are assets that can be quickly converted to cash
with low volatility in market prices. These low-risk assets should possess the following
features: low duration, low inflation risk, low foreign exchange rate risk and high credit
standing.

e Ease and certainty of valuation: there should be readily available information that will
ease the process of determining the market value of the asset. This will enable market
participants to quickly agree on a price. In addition, the pricing of the asset should be
based on standardised and straightforward structures or approaches, ruling out
subjective views and assumptions.

o Low correlation with risky assets: HQLAs should have a low correlation with other
assets. Low correlation is usually associated with lower risk, where the effect of
significant market losses due to high volatility is dampened. Furthermore, the
correlation of HQLA with other investment securities should not change significantly
during idiosyncratic stress periods.

e Listed on recognised exchange: the HQLA should be listed on a developed exchange
in order to increase the level of transparency for valuation and pricing purposes.

e Market size and trading frequency: there should be enough evidence of market
breadth, tightness, and depth. This evidence should reveal low spreads, high numbers
of market participants, frequent trading, and high trading volumes. These diverse
market characteristics should have minimal impact on price distribution.

e Low volatility: another vital characteristic of HQLA is the stable price distribution over a
specific period. This is to mitigate the risk of a fire sale to meet the liquidity needs. In
this case, the ratio of long term to short term variance over the period should be

constant.

HQLA were further categorised into Level 1 and Level 2 assets. Level 1 assets are the most
liquid, comprising cash, central bank reserves, central bank debt for 0% risk-weighted
sovereigns and other marketable securities backed by the central bank (Pattanaik et al., 2018).
Level 2 assets comprised of securities issued by sovereign banks and central banks with a
20% risk weighting, corporate debt securities rated AA- or higher, covered bonds rated AA- or
higher, qualifying corporate debt securities rated between A+ and BBB- and common equity
securities (BCBS, 2013). A summary of Level 1 and Level 2 assets are shown in the table

below.
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Table 3.7. Components of HQLA

Constituents of HQLA Factor
Level 1 assets (unlimited holding)

Cash

Marketable securities from sovereigns, central banks and multilateral

development banks 100%
Central Bank reserves

Central bank debt for a 0% risk-weighted sovereigns

Level 2 assets with a maximum of 40% of HQLA

Level 2A assets

Securities issued by sovereign banks and central banks qualifying for 20%

risk weighting

Corporate debt securities rated AA- or higher 85%
Covered bonds rated AA- or higher

Level 2B assets maximum of 15% of HQLA

Quialifying corporate debt securities rated between A+ and BBB- 50%
Common equity securities 50%
Quialifying residential mortgage-backed securities 75%

Source: BCBS (2013:73)

Conversely, the total net cash outflow was the difference between the total outflows and 75%

of the total inflow (BCBS, 2013:75). This is because the outflows are based on the outstanding

balances of various categories of liabilities and off-balance sheet commitments, as

summarised in the table below.

Table 3.8. Summary of cash inflows and outflows for LCR ratio

Cash Inflows
Level 1 assets 0%
Level 2A assets 15%
Level 2B assets
- Eligible Residential Mortgage-backed securities 25%
- other assets 50%
Margin Lending backed by all other collateral 50%
All other assets 100%
Other inflows by counterparty
-Amounts to be received from retail counterparties 50%
- Amounts to be received from non-financial wholesale
counterparties 50%
- Amounts to be received from financial institutions and central
banks 100%
Net derivative cash inflows 100%

National

Other contractual cash inflows discretion

Source: BCBS (2013:73)
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Cash Outflows

Retail deposits

- Deposit insurance schemes that meet the criteria for stable deposit 3%
- Stable deposits 5%
- Less stable retail deposits 10%
Term deposits greater than 30 days 0%
Unsecured wholesale funding

- Stable deposits 5%
- Less stable deposits 10%
Operational deposits derived from cash management 25%
- Portion covered by deposits 5%
Deposits from centralised institutions 25%
Non-financial corporatives, central banks, multilateral banks deposits 40%
Other legal entity customers 100%
Secure funding

- Secure funding transactions with central banks counterparties 0%
- Secure funding transactions backed by Level 2A assets 15%
- Secure funding backed by non-level 1 or non-level 2A assets 25%
- Backed by residential mortgage-backed securities eligible for Level 2B

assets 25%
- Backed by other level 2B assets 50%
- All other secure funding transactions 100%

Source: BCBS (2013)
3.5.2 Net Stable Funding Ratio

Before the financial crisis, markets were buoyant, and funding was readily available at a low
cost (Grant & Wilson, 2012:2). As conditions reversed during the crisis, liquidity became thin
and evaporated. During the crisis, a combination of excessive exposures to subprime
mortgages, excessive balance sheet leverage led to overreliance on short term lending, which
contributed to the bankruptcy of some banks (Gobat, Yanase & Maloney 2014:5). The financial
crisis also revealed that relying disproportionately on the issuance of asset-backed securities
and other securitisation programs to maintain funding is unsustainable (Wei, Gong & Wu,
2017:230). Also, borrowing from short term sources and investing in high credit risk securities
carried a significant amount of liquidity risk. Accordingly, the BCBS (2010) introduced the
NSFR as a key reform to promote stability in the banking sector. The NSFR was aimed at
promoting resilience by ensuring a symmetrical response to market-wide shocks. According to
the BCBS (2014:1), the calibration of NFSR requires banks to maintain a stable funding profile
relative to their assets, including their off-balance-sheet assets. A sustainable funding structure

such as the NSFR can reduce the plausibility of disruption in traditional sources of funding and,
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in so doing, limit the risk of eroding liquidity positions and limiting systematic risk (BCBS,
2014:3). The NSFR can also be used as a funding risk assessment tool across all on and off-
balance sheet items, promoting liquidity. According to the BCBS (2014), the NSFR is the ratio
of available stable funding to required stable funding, which should be at least 100%, as shown
below.

Available amount of stable funding
NSFR = - - = 100%
Required amount of stable funding

Source: BCBS (2014)

According to Setiyono and Naufa (2020:546), the amount of Available Stable Funding (ASF)
is the tranche of capital and liability expected to be readily available over a one-year horizon.
Conversely, the required stable funding is a portion of a bank’s asset-weighted according to
their maturity, credit quality and liquidity together with an amount relative to the off-balance-
sheet commitments. Therefore, the definition of the required amount of stable funding (RSF)

mirrors those used in the LCR. A summary of ASF and RSF is summarised below.
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Table 3.9. Summary of liability and asset categories associated with ASF and RSF,
respectively.

ASF
factor | Components of ASF category

100% | * Total regulatory capital (excluding Tier 2 instruments with residual maturity of
less than one year)

 Other capital instruments and liabilities with effective residual maturity of one
year or more

95% | « Stable non-maturity (demand) deposits and term deposits with residual maturity
of less than one year provided by retail and small business customers

90% | ° Less stable non-maturity deposits and term deposits with residual maturity of
less than one year provided by retail and small business customers

500 | * Funding with residual maturity of less than one year provided by non-financial
corporate customers

* Operational deposits

» Funding with residual maturity of less than one year from sovereigns, PSEs, and
multilateral and national development banks

* Other funding with residual maturity between six months and less than one year
not included in the above categories, including funding provided by central banks
and financial institutions

. * All other liabilities and equity not included in the above categories, including
0% | Jiabilities without a stated maturity (with a specific treatment for deferred tax
liabilities and minority interests)

* NSFR derivative liabilities net of NSFR derivative assets if NSFR derivative
liabilities are greater than NSFR derivative assets

* “Trade date” payables arising from purchases of financial instruments, foreign
currencies and
Source: BCBS (2014:4)
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RSF
Factor

Components of RSF Category

0%

Coins and banknotes
« All central bank reserves
« All claims on central banks with residual maturities of less than six months

* “Trade date” receivables arising from sales of financial instruments, foreign
currencies and commodities.

5%

* Unencumbered Level 1 assets, excluding coins, banknotes and central bank
reserves

10%

* Unencumbered loans to financial institutions with residual maturities of less than
six months, where the loan is secured against Level 1 assets as defined in LCR
paragraph 50, and where the bank can freely rehypothecate the received
collateral for the life of the loan

15%

« All other unencumbered loans to financial institutions with residual maturities of
less than six months not included in the above categories

* Unencumbered Level 2A assets

50%

* Unencumbered Level 2B assets

* HQLA encumbered for six months or more and less than one year

* Loans to financial institutions and central banks with residual maturities between
six months and less than one year

* Deposits held at other financial institutions for operational purposes

* All other assets not included in the above categories with residual maturity of
less than one year, including loans to non-financial corporate clients, loans to
retail and small business customers, and loans to sovereigns and PSEs

65%

» Unencumbered residential mortgages with a residual maturity of one year or
more and with a risk weight of less than or equal to 35% under the Standardised
Approach

» Other unencumbered loans not included in the above categories, excluding
loans to financial institutions, with a residual maturity of one year or more and
with a risk weight of less than or equal to 35% under the standardised approach

85%

* Cash, securities or other assets posted as initial margin for derivative contracts
and cash, or other assets provided to contribute to the default fund of a CCP

« Other unencumbered performing loans with risk weights greater than 35% under
the standardised approach and residual maturities of one year or more, excluding
loans to financial institutions

* Unencumbered securities that are not in default and do not qualify as HQLA with
a remaining maturity of one year or more and exchange-traded equities

* Physical traded commodities, including gold

100

« All assets that are encumbered for one year or more

* NSFR derivative assets net of NSFR derivative liabilities if NSFR derivative
assets are greater than NSFR derivative liabilities

» 20% of derivative liabilities as calculated according to paragraph 19

* All other assets not included in the above categories, including non-performing
loans, loans to financial institutions with a residual maturity of one year or more,
non-exchange-traded equities, fixed assets, items deducted from regulatory
capital, retained interest, insurance assets, subsidiary interests, and defaulted
securities
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Source: BCBS (2014:4)

3.6 Basel IV

Basel IV is one of the most discussed topics among banking regulators and professionals due
to several postponements resulting from the COVID-19 global pandemic (KPMG, 2020:5). This
new regulation will come into effect on January 1, 2023, allowing banks to set up structures
and different mechanisms for smooth implementation. According to a report by Price
Waterhouse and Cooper (PWC) (2017:3), there will be significant changes in BASEL 1V,
ranging from RWA to business models. Specifically, the calculations of RWA for credit risk,
market risk and operational risk will be significantly different under the new framework (PWC,
2017:2). Also, the standardised approach and internal models for calculating these risk weights
will change. Consequently, Basel IV proposes a new framework for calculating capital
requirements for credit risk, capital risk and operational risk (KPMG, 2020:6). According to a
report by KPMG (2018:3), the BCBS has provided the following reasons for revising the capital

requirements;

¢ Insufficient risk sensitivity.
e Dependence on external ratings.
e Outdated calibration.

e Too many national discretions.

To this end, Basel IV is proposing a more balanced risk sensitivity approach that captures most
risk drivers and qualifies the framework to be called “a more risk-sensitive framework” (PWC,
2017). In addition to this, Basel IV will be replacing the current exposure and standardised
methods of calculating derivative exposures with a standardised approach for counterparty
credit risk (SA-CCR) which should be applied to all banks (PWC, 2017). This SA-CCR

approach will be implemented for the following reasons:

e To increase the comparability of RWA across banks
e Avoid variations in RWA across banks
e To have a consistent modelling process among banks.
These new SA-CCR approaches, together with the new capital requirements, will be used to

estimate the new exposure at difficult (EAD), which will be given by:

EAD = alpha x (RC + Multiplier x add on) (PWC, 2017)
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Where alpha is equal to 1.4, RC is the replacement cost, including the margin period risk.
Multiplier will constitute over collateralisation, and any negative mark to market ratio and add-

ons will be any future potential increase in the current exposure (PWC, 2017).

Basel IV will introduce three approaches for securitising positions (PWC, 2017:4). Firstly, Basel
IV will introduce the SEC-internal ratings-based approach (SEC-IRB:5). This is a
straightforward approach for accounting for securitised portfolios based on internal models.
The second method will be the SEC-external rating approach (SEC-ERB:5) which is similar to
the SEC-IRB but with the use of external ratings. The final approach to account for securitised
portfolios will be the SEC-standard approach used in the absence of internal and external
ratings. The SEC-standard approach will be based on supervisory formulas without any
subjective inputs. According to PWC (2017), the following reasons were also given for the new

securitisation approaches:

e Strengthening risk sensitivity models.
¢ Flexible mechanism for accounting for securitisation.

¢ Minimising the cliff effect.

Although Basel IV may improve the quality of reporting, the framework does not consider
modifications in the liquidity standards, namely, the LCR and NSFR. Hence, this study may

help improve Basel IV regarding estimating and managing the level of liquidity.

3.7 Unwinding the LCR and NSFR

In banking, liquidity regulation is an integral part of risk management, particularly from the
lessons learnt during the financial crisis (Dietrich et al., 2014:15). Without these regulations,
banks may engage in unrestrained liquidity transformation. However, there is still substantial
uncertainty about whether the LCR and NSFR adequately deal with liquidity risk (Golubeva,
Duljic & Keminen: 2019; Kénig & Pothier, 2016: Goodhart, 2011). One of the critiques of LCR
and NSFR was intuitively presented by Goodhart (2011). In his article, Goodhart (2011) likened
the LCR and NSFR to a traveller arriving at a station late during the day and found a taxi. The
traveller later found out that the taxi cannot assist after requesting the service when it is most
needed. The taxi could not assist the traveller because local authorities required at least one
taxi to be at the station at all times, and unfortunately, this was the only taxi on duty. Goodhart
(2011) compared the liquidity ratios (LCR & NSFR) and banks to the traveller and the taxi in
which he inferred that banks might be involved in hoarding the HQLA when liquidity needs are

binding.
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According to Elliot (2015), the LCR and NSFR are still a vague representation of theory
because they do not preclude the risk of negative liquidity positions or provide adequate buffers
to fend off negative net liquidity positions. In congruent with (Schmitz & Hesse, 2014; IMF,
2013) the implementation the LCR and NSFR may result

. Decrease in high yielding investment securities

. An increase in the number of active unfilled orders in the limit order books.

. An increase in the time it takes to execute a trade and a decrease in trading volume
. Decreased in active traders.

From the viewpoint mentioned above, it can be suggested that the financial market liquidity of
equity securities will be affected because measures such as ease of trading, the volume of
trading and the time it takes to execute a transaction will cause uninformative price
movements. This might suggest an improved LCR and NSFR. Also, the standard models in
the Basel Ill framework concentrated mainly on capital requirements and ignored liquidity
assessments (BCBS, 2021).

However, Basel lll has also seen considerable success in implementing new models for
estimating capital requirements (BCBS, 2021). Also, scenario simulations of the Basel |l reform
have successfully captured the transmission mechanism of several policies (BCBS, 2021).
Also, the introduction and implementation of Basel lll have positively affected the GDP in most
European countries and US (BCBS, 2021).

The next chapter, the literature review, provides an overview of the financial market liquidity
concept to better understand the effectiveness of the LCR and NSFR and identify the gaps in

the current knowledge.

3.8 Summary and conclusion

The global liquidity standards articulate liquidity risk tolerance for effective risk management in
banking, hence promoting good practice for liquidity risk. The aim of the global liquidity
standards is to ensure a robust banking system during periods of financial stress. In so doing,
the global liquidity standard established liquidity requirements aimed at mitigating risk in the
short and long term. These liquidity requirements were grafted in the Basel lll Accords, namely,
the LCR and NSFR. The LCR and NSFR highlights certain types of assets that can be used
to promote short and long term resilience, quantifying projected liquidity needs in times of
stressed. These ratios were introduced as a measure to mitigate liquidity risk by holding

sufficient HQLA to settle any obligations under a 30-days stress market conditions.
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However, despite the relevance, the level 2B HQLA are perceived to lack market depth,
tightness and resilience and may exhibit liquidity black hole when traded. Considering that
there is still uncertainty surrounding the validity of the LCR and NSFR, a vivid understanding
of financial market liquidity is required before embarking on an empirical analysis. Therefore,
the next chapter, which is the literature review, contextualises the LCR and NSFR in the

financial market liquidity setting.
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CHAPTER 4

LITERATURE REVIEW
4.1 Introduction

This chapter provides a literature review on the concept of financial market liquidity. In so
doing, the chapter first presents the different definitions of the concept. It then proceeds with
contextualising the different components of financial market liquidity and a review of prior

research that has been done so far.

Section 4.2 begins with the concept of financial market liquidity. Section 4.3 provides some
evidence of deteriorating financial market liquidity in the global economy and proceeds to
section 4.4, highlighting recent market liquidity trends. Section 4.5, 4.6 and 4.7 highlight the
different themes of financial market liquidity, namely market depth, market resilience and
market tightness, and a prior literature review for each theme. This is followed by the summary

and conclusion of the chapter in section 4.8.
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4.2 The Concept of Financial Market Liquidity

Market liquidity has gained significant attention from regulatory bodies and financial institutions
due to the rapidly changing and unpredictable economic environment surrounding many
institutions such as banks and other financial organisations (BCBS, 2019). However, financial
market liquidity is a complicated, multifaceted concept that presents numerous challenges in
its definitions because there has not been a standardised matrix used to capture the different
dimensions of market liquidity (Wuyts, 2007:280). Also, some of these matrices capturing this
concept have shown deterioration over the years (Narayan & Zheng, 2011:261). More so,
measures that may capture liquidity in one market may not necessarily apply in another market
(Hodrea, 2015:1438). Therefore, there have also been several definitions of financial market
liquidity in an attempt to factor in these uncertainties. One such definition was put forward by
Shen and Starr (2002:53), who defined the financial market liquidity of an asset as the ability
to absorb inflows and outflows orders smoothly. More substantiated definitions of financial

market liquidity are given below:

¢ “Financial market liquidity of an asset is the ability to trade quickly, in large volumes
without distorting its fundamental price and with minimal cost” (Stange & Kaserer,
2008:12).

o “The market liquidity of an asset refers to the ease of trading with lower transaction cost
in a timely manner” (Lee & Chou, 2018:125).

e “market liquidity in any asset is the ease of liquidating a position at a reasonable price
timeously” (Singh, Gupta & Sharma 2015:30)

o “Aliquid asset is the extent to which funds can be quickly accessed when committed
to long term investments” (Fang, Noe & Tice, 2013:152)

¢ “A financial liquid asset refers to the extent in which an asset can be liquidated at a

price close to the consensus value” (Foucault, Pagano & Roell, 2013:2).

According to Muktiyanto (2015:39), “a financial liquid asset is when trades are executed quickly

and at low cost on demand”.

Finally, Wuyts (2007:280) defines the financial market liquidity of an asset as “the ease at
which market participants can take the opposite side of a transaction without significantly

affecting the price”.

From the above definitions, houses and cars are relatively illiquid as they take months or even
years to be sold. On the other hand, the South African Treasury bill is an example of a liquid
asset as it takes a very short time to be sold with minimal transactional cost (Nyawata, 2012:4).

Market liquidity is a multifaceted concept involving an interplay between variables over time.
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Therefore, quantifying liquidity at any given point in time and drawing conclusions may be
insufficient because liquidity should be a continuous process, and there should be enough
evidence over time before conclusions can be drawn (Nikolaou, 2009:6). Also, there appear to
be some underlying factors that capture the concept of financial market liquidity vividly. These
are bid-ask spreads or transaction cost, price impact, trading volume and the log of price
changes (Sarr & Lybek, 2002:9). It is also evident from the definition of financial market liquidity
that the fundamental price of a liquid asset should reflect the fair market price (Dudycz &
Praznikow, 2020:10). In this case, the price distribution of the asset should not be significantly
affected by market shocks or overreact to changes in trading volumes (Rehse, Riordan, Rottke
& Zietz, 2019:321). Therefore, the variance, which is a measure of price volatility, should be
constant in the long and short run.

In addition to the above mentioned, the level of market participants becomes an integral aspect
in determining the factor of financial liquidity (Poon, 2013:87). Increasing the number of market
participants initiating trades is often associated with an increase in trading and high levels of
liquidity (Saad & Samet, 2017:21). An increase in trading activities signals quick trading,
greater chances of initiating and settling a position. Failing to unwind a position easily or on
short notice without significantly affecting the price may result in market liquidity risk (Malik &
Lon, 2014:50). Liquidity risk causes financial markets to be fragile and prone to market shocks.
According to Nikolaou (2009:10), other implications of liquidity risk or insufficient financial

market liquidity may include

¢ Disruption in raising sufficient funds.

e Erosion of capital because cash is locked down in the asset.

e Increase in vulnerability of financial markets.

e Severe consequences in economic growth as experienced in the 2008-2009 financial
crisis.

e A lack of market liquidity which results in higher transaction costs.

e Anincrease in price volatility of security prices.

e Afall in bond prices followed by an increase in premiums for holding these bonds and

an increase in the cost of raising capital.

The Basel IIl framework highlighted the different constituents of HQLA but assessing the
financial market liquidity in specific markets is still lagging and should be considered. During
financial distress, the liquidity of an asset may decrease depending on the nature of the asset
and the market (Loudon, 2017:10). Banks rely partly on trading their liquid assets in a well-

functioning exchange to raise sufficient cash to fund different activities. Banks and many
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financial institutions typically have an incentive to have sufficient liquidity, but there might be
many shortfalls to these incentives. Some of these shortfalls include loss of confidence in the
market, decrease in active market markets and the presence of asymmetric information
between buyers and sellers (Shen & Zhao, 2017:18). Contrary to the notion that an illiquid
market does not exist, the recent market turbulence has demonstrated that financial market
liquidity cannot be overlooked (Kim & Shamsuddin, 2008:521). Therefore, the concept of
financial market liquidity of an asset needs to meet two criteria: Logical consistency in terms
of the relationship between variables and measurability regarding quantifying financial market
liquidity (BCBS,2013).

Financial market liquidity is defined in this study as the extent to which trading activities which
are trading volume, buyer and seller trades and transaction cost affects the market prices
according to the BCBS (2013) definition of liquid assets and the price continuity theory of
liquidity preference as described by Black (1971). These two measure were synthesised to
provide a logical framework in accessing liquidity due to the depth and relevance in their
definitions as highlighted in chapters 2 and 3 respectively. Therefore, a liquid asset will be
determined when there is no significant relationship between trading volume, buyer and seller
trades and transaction cost on price changes and log distribution per this definition. This
definition is not time-bound and does not consider the time to execute a trade as indicated in
the characteristics of liquid assets highlighted in the BCBS (2013) framework. Also, in this
study, the time to execute a trade was not considered because of the concept’'s ambiguity.
Ambiguity stems from the lack of consensus or universally acceptable trading time to quantify
market liquidity. It is also very difficult to measure the average time to place an order up to
when the transaction is executed. Prior studies (Loebnitz, 2006: Wanzala et al., 2017) on
financial market liquidity have also acknowledged the shortcomings of using time-related
proxies in estimating financial market liquidity and accessing the frequency of transactions
orders and the number of orders per unit time. Therefore, estimating market liquidity based on
the speed of executing a transaction presents a dimensional distortion limitation. As already
alluded, financial market liquidity should be continuous, evident where trading activities and
market participants should not affect the market price (BCBS, 2013). There are several benefits

of market liquidity; these benefits are highlighted below.
4.2.1 Relevance of financial market liquidity

e Financial market liquidity of an asset is important for financial stability: Market liquidity
is an integral aspect of market stability in the context of asset volatility and efficient
allocation of capital (Busse & Green, 2002:420). Banks will continuously access funds
when needed and can quickly close a position with little risk regarding asset volatility.

This can also be applied to the supply of credit. A financial liquid asset market can
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minimise major disruptions in asset prices and limit significant changes in transaction
costs (Brutti, 2011:70). Minimising disruptions in asset liquidity will enable market
participants to move the market and provide sufficient funding when needed.
Conversely, low liquidity in financial assets signals fewer market participants trading
and fewer counter orders (Fung, 2007:701). A small catalyst can cause exacerbated
and fast moves in asset prices, increasing market volatility (Prasanna & Bansal,
2014:103). A financial liquid asset can also prevent market failure by limiting excessive
trading risk (Amihud & Mendelson, 2006:21). This trading risk arises from trading at
prices not supported by fundamental values.

In the context of efficient allocation of capital, liquid assets can facilitate information
flow between borrowers and lenders to overcome the inherent asymmetric information
prevalent in emerging economies (De Wet, 2004:623). The information flow is in the
form of easily identifying lenders in the form of bond investments. Moreover, borrowers
may have constructive ideas but do not have the required fund to materialise these
ideas. Finally, the financial market liquidity of an asset plays an important role in
macroeconomic stability by providing resilience to market shocks during economic
distress (Arabsalehi, Beedel & Moradi, 2014: 498). It prevents market turbulence, as
seen in most developed markets such as the US and Germany.

Liquid assets have lower transaction costs: Transaction cost refers to the difference
between an asset’s bid and offer price, also known as the spread (Werner, 2003:310).
When a market marker trades on either side of the spread, they take a position in the
market which is a risk because of uncertainty in trading the asset. This risk is minimised
when several other market participants are willing to trade. In order to compensate for
this risk, market makers pay a premium known as the spread. In financial liquid assets,
the spread is very thin as market participants can easily execute a trade which limits
uncertainty (Hussain, 2011:26). Also, these thin spreads are due to competition
between market markers to undercut rivalry and have the best prices. Thus, the lower
risk and lower transaction cost attract market participants.

Conversely, high transaction cost reduces the number of market participants, resulting
in fragmented markets (Zhang, Russell & Tsay 2008:659). The principle of fragmented
markets is due to having multiple trades at a price not supported by the fundamental
value. Worse still, low liquidity assets may result from trading at a price far from the
equilibrium price, hence the relevance of financial market liquidity (Ostry, Gosh &
Chamon, 2012:410).

Financial market liquidity is an integral aspect of assets and liabilities management
(ALM): ALM is a comprehensive and dynamic framework for managing a firm’s balance

sheet structures in other to mitigate interest rate and liquidity risks (Marozva, 2017:2).
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These balance sheet structures involve ALM to mitigate liquidity and interest rate risks
by matching inflows from assets and outflows from liabilities cash projections. Normally,
these risks arise from the firm’s inability to meet its liabilities when they are due.
Liquidity risk can also be from either a bank’s inability to trade its assets or borrowing
restrictions (Bacchetta & Benhima, 2015:1103). For a financial liquid asset, banks can
trade large volumes quickly to meet their liabilities when due. This facilitates planning
and improves performance due to minimal uncertainties. Furthermore, liquid assets are
an essential mechanism in stabilising spreads by minimising the exposures to cyclical
rates and earnings, hence balancing the gap between sensitive assets and liabilities
(Brunnermeier Gorton & Krishnamurthy 2013:101)

e Prior research (Caballero & Krishnamurthy, 2008; Calem, Covas & Wu, 2013; Carlin,
Lobo & Viswanathan, 2007) has shown that significant disruptions in financial markets
are amplified where financial market liquidity is inadequate or low. In this case, the level
of systematic risk in an asset with low liquidity will cause back runs which acts as an
inhibiting factor in effective transmission of central interventions (Curdia & Woodford,
2011:64). In this case, the ability of central banks to provide the required funding
through open market operations becomes severely impeded. Therefore, market
liquidity facilitates the functioning of financial markets, which tends to provide
resilience.

e Financial market liquidity provides a true reflection of inflation expectation from asset
prices and term structure yields. Therefore, these measures are deemed essential for
implementing and monitoring efficient monetary and fiscal policies (BCBS, 2006).

¢ Financial liquid assets generally have a lower funding cost due to low liquidity premiums
demanded by market participants. In equilibrium markets where liquidity is maximised,
market participants demand low margin requirements. These low margins facilitate
trading activities that amplify liquidity (BCBS, 2006).

4.2.2 Mechanism of Market liquidity

A liquid asset has many market participants and market makers known as the main players
(Panayides, 2007:1). Market makers provide services to buyers and sellers who are the market
participants, including hedge funds, retail traders, insurance companies, mutual funds, pension
funds, and commercial businesses, including banks. The interaction between these market
players is the crux of financial market liquidity. For an asset to be liquid, market participants
must be willing to take the opposite side of the trade. This is to say, when a market participant
initiates a trade, another trader should offset the order (Perotti & Rindi, 2010:2). In this case,
the price will not move in any direction. Alternatively, if there are more buyers than sellers, the

price will not move as proposed by the liquidity concept because the waiting time to execute a
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trade will be very short (Hendershott & Seasholes, 2014:141). In financial markets, market
makers do not have an opinion on whether the prices should go up or down. They only profit
from the spread, which is the bid-ask price.

In a liquid asset, large order sizes cramp together often with multiple market participants
overlapping each other as opposed to illiquid assets where there are small volumes that are
spread apart (Foucault, Kadan & Kandel, 2005:1172). The diagram below depicts an
illustration of a liquid market.

Figure 4.1: Diagram illustrating the distribution of order size in a liquid asset

Buy orders Sell Orders

R5 000 000 R5 000 000

Source: Author

Multiple market participants at different levels quickly fill market orders. These market orders
are primarily in small quantities, which makes the prices unchanged. It will take a substantial
market order to move the price significantly (Allen & Gale, 2004:1016). Due to the profit that
market makers gain from each transaction, they tend to quote equal amounts of the bid and
ask prices to balance their inventory levels (Ausubel, 2004:1460). Although the bid-ask prices
differ among market participants, liquidity is usually balanced from the buyer and seller side in
the asset. As aresult, prices tend not to move in a liquid asset when market participants initiate
a trade (Bacchetta & Benhima, 2015:1108).

Conversely, illiquidity in financial assets is not easily balanced, caused by trades that outweigh
one another resulting in an unbalanced price movement, either up or down (Chacko, Jurek &
Stafford, 2008:4). In effect, liquidity acts like a resistant to absorb market orders. Thus, the

higher the liquidity, the harder it is to move prices significantly and vice versa.

Due to uncertainty arising in trading, such as the low probability of executing a trade, liquidity

management in the banking sector is important because of the risks involved in having too
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much or too little liquidity. Liquidity can be split into either market liquidity or funding liquidity
(Marozva, 2017). In recent years, there has been an irregular supply and demand for liquidity
due to a reduction in the number of market makers, which has affected the different categories
of investors (Bekaert, Harvey & Lundblad, 2007:1785). According to Engle and Ferstenberg
(2007:40), several changes need to be made in the market structure to help the market function
appropriately to create market liquidity. These aspects include trading venues and electronic
transactions, access to trading platforms, trading protocols that need to evolve specifically to
block size transactions, and the behaviour shift of traders. Considering that there has been a
significant injection of capital in the market since the financial crisis, appropriate mechanisms
need to be put in place to ensure that capital moves from holder to holder or banks to banks
in a more seamless, cost-effective mechanism. Also, electrification can assist in matching
buyers and sellers and also assisting in matching trading volumes. Jorion (2007:54) believes
that the crux of market liquidity is market depth; in other words, how large can a trade be to
affect prices. Due to the quest for quantitative easing, monetary policies and regulations shock
absorbers will be required to unwind the different positions in case of turmoil. According to Lei
and Lai (2007:6), dealers are no longer able to provide the risk transfer as in the past due to
the market growth. Also, the capital that dealers commit to secondary markets making activities
in risk transfer has decreased significantly hence a significant driver in prohibiting financial
market liquidity. According to Gomez, Prado & Galacho (2019:3), the top 10 dealers have
contemporaneously agreed that their capital commitment has momentously decreased from
2007 by approximately 20%, affecting financial market liquidity. From a macro perspective, a

lack of liquidity can amplify the transmission of shocks and further affect economic activities.

Itis essential to distinguish the liquidity for different securities in the financial market. Therefore,

for this study, only the financial market liquidity of equity and bonds will be analysed.

4.3 Deterioration in Financial market liquidity

There have been concerns of deteriorating liquidity in financial assets (De Renzis, Guagliano
& loiacono, 2018; Blanqué & Mortier, 2019). Although spreads have been relatively stable in
most European markets, the ability to trade at prices close to bid-ask spreads have been
compromised considerably (Vayanos & Wang, 2012:227). Consequently, the liquidity
adjustment occurs through trading volume instead of prices (Gerhold, Guasoni, Karbe &
Schachermayer, 2012:11). Also, due to regulatory changes, some commercial banks have
opted to exit their market marking positions (BCBS, 2019). In addition, higher capital
requirements have caused a shift in trading patterns partly due to capital requirements (BCBS,
2019). The graph below shows that commercial banks limit their trading activities to abide by

the stringent regulatory requirements around capital and funding.
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Figure 4.2: Value at risk leverage for Bank of America, Citigroup, Goldman Sachs, JP
Morgan Chase, Lehman Brothers, Morgan Stanley, BNP Paribas, Deutsche Bank,
Societe Generale, UBS, Barclays, Royal Bank Scotland and HSBC.
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Source: Bloomberg LP, Bank of America & BIS (2016:8)

The above graph illustrates the ratio of value at risk as a percentage of trading assets of major
international banks. The decline in trading value at risk is also reflected in fixed income
inventory which coincides with a significant increase in global bond markets (Fender & Lewrick,
2015:99). The divergence in trading value at risk, which measures the financial risk in banks
and total assets, is a compromise position by banks to provide market marking services
suitable for financial market liquidity (BIS, 2016). This raises serious liquidity concerns about
systemic risk (Gwizdala, 2018:4). These regulatory changes also limit the number of liquidity
providers willing to step in when prices move in a particular direction by modest demands,

which causes prices to swing more widely (BCBS, 2019).

Monetary policies have also contributed to the deteriorating financial market liquidity (BCBS,
2020). Low-interest rates have caused a strong similarity in the exposure profile of various
market participants. These similarities in risk profiles further cause market participants to follow
the same investment strategy limiting the ability to take the opposite of a trade that limits
financial market liquidity (BCBS, 2020). As already mentioned, financial market liquidity

involves a heterogeneity of positioning.
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In addition to those mentioned above, experienced market traders and financial institutions

have also voiced concerns about deteriorating market liquidity. Some of these concerns are:

e According to Berner (2015), liquidity has increasingly become brittle, especially during
episodes of adverse conditions.

e According to Furse (2015), there is sufficient evidence to justify the existence of
increasingly fragile liquidity in most assets and markets.

e According to De Renzis et al. (2018), there have been several episodes of increasing
volatility across most financial markets, which has caused liquidity to worsen. This
backdrop has also led commercial banks to decrease their market marking roles.
Worse still, market participants from the buy and sell sides are experiencing difficulties

in trading large positions within a reasonable time (Cici, Shane & Yang, 2019:3).

As also indicated by Merkley, Michaely & Pacelli (2017:1290), the market marking positions of
buy-side and sell-side traders have decreased due to lower risk-taking appetite caused by
stringent regulatory requirements. In addition, these regulatory requirements have also
affected banks’ trading activities by reducing the risk appetite, leading to the growth of trading

activities in the secondary market to stall, causing evaporations of market liquidity.

4.4 Trends in financial market liquidity in the bonds and equity market

There have been perceptible trends in the bond and equity markets over the years post-2007
crises. To date, there has been a doubling in corporate debts outstanding against a backdrop
of a decrease in inventories on the bank balance sheets (Brunnermeier & Krishnamurthy,
2020). This is due to regulators taking a risk-averse position, indicating that these regulators
are actively trying to de-risk the global banking system. These decrease in inventory levels and
increase in corporate debt is also accompanied by a significant decrease in the daily
transactions in some market like the credit default swap market (Anton & Nucu, 2020:10).
Financial markets are also experiencing historically low-interest rates and high corporate bond
levels, while central banks are assiduously promoting economic growth through quantitative
easing (Brunnermeier & Krishnamurthy, 2020). The decrease in inventory levels has also led
to an increase in volatility risk, increasing the cost of liquidity. Therefore, the cost of providing
liquidity increases as volatility increases. This increase in volatility was partly triggered by three

factors (Marco, Kermani & Palmer, 2020), namely:

e The US flash crash
e The US taper tantrum
e The European sovereign bond volatility.
According to the IMF (2020:1), there has been an increase in bifurcation across financial

markets globally, particularly in emerging markets. This bifurcation is caused by the increase
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in liquidity in more liquid assets such as South African treasury bills classified under the tier 1
liquid assets. This is accompanied by a decrease in liquidity in tier 2 assets. The IMF (2015)
reported that globally, banks had reduced their market marking activities partly through
bifurcations. These market-making activities are also caused by constraints in the balance
sheets, regulatory reforms, and increased trading charges (Behn Daminato & Salleo, 2019:9).
These trends have led to an increase in market liquidity spillover, triggering demand and supply
mismatches in trading activities and limited capital provision (Behn et al., 2019:10). Prior
research (Elliot, 2015; Tayeh, 2016; Guijarro et al., 2019) has suggested several factors that

improve liquidity in financial assets. Some of these factors are:

441 Market Microstructure.

Market microstructure is part of a broader analysis of financial market liquidity relating to how
trading occurs under specific sets of rules (Madhavan, 2000:210). Market microstructure
examines how trading mechanisms affect the determinants of transaction cost, price formation
and trading volumes. In essence, market microstructure encapsulates trading transparency

and market participants’ access to private and public information.

Apart from trading rules and mechanisms, market microstructure also encapsulates price
discovery and formation (Aigbovo & Isibor, 2017:121). Price discovery and formation refer to
the extent to which future market prices expectation reflects current prices (Sehgal, Rajput &
Deisting, 2013:58). Price discovery also refers to the act of determining a standard price of an
asset (Dey & Maitra, 2011:24). It occurs instantaneously as prices are quoted in the market or
every time a buyer or seller agrees to trade. In this type of market, buy-side and sell-side
traders can be fair and efficient. In this case, market participants from different parts of the
world can trade on the same bid-ask prices (Dey & Maitra, 2011:26). As a result, market
participants expect new information to adjust, and market prices adjust accordingly quickly.
The possibility that privately informed traders have pre-trade information becomes irrelevant.
Accordingly, the price-setting mechanism in the market structure is almost immediate. Security
prices in a good market structure can reflect fundamental values as prices adjust quickly to
new information (Ayadi, 1994:35). The expected transaction cost is minimal in a well-organised
market despite the proliferation of trading volumes, which affects liquidity (Carlson & Bitsch,
2019:6). Therefore, the current spot prices can be used as a valuation base for future markets,

which increases financial market liquidity (Lee, Stevenson & Lee, 2012:305)

4.4.2 Market fragmentation.

Market fragmentation refers to the extent to which financial markets are concentrated and how
trades are executed (Claessens, 2019:10). Trading occurs at numerous trading centres in

fragmented markets, which reduces an asset’s liquidity. This is due to differences in
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transparency and transaction costs in some instances and particular markets. These different
trading centres are also accompanied by different infrastructures or inadequate trading
infrastructures, as in some emerging markets such as Brazil (Gaal & Alfrah, 2017:52). These
differences in structures may result in transaction risk and cost, which influence trading
decisions (Kocinski, 2014:31). However, these risks are minimised or eliminated in segmented
markets (Wilhelmsson & Zhoa, 2018:10). Market fragmentation also causes imperfect financial
markets due to varying asset prices, which causes arbitrage opportunities (Gomber, Pujol &
Wranik, 2012:150). Therefore, fostering the financial market liquidity of an asset connotes

reducing market fragmentation.

4.43 Asymmetric information.

Asymmetric information exists when the buyers or sellers possess significant material
information about the nature of an asset that the other party does not have, which leads to
imperfect information (Trifunovi¢, 2008:10). This refers to imperfect information flow about the
quality of an asset. Usually, market participants are unwilling to reveal this information, which
affects the asset’s trading activities unless this is overcome. Asymmetric information also
causes market failures resulting from an asset selling at different prices (Izquierdo & Izquierdo,
2007:860). This usually results in too many low-quality assets and little high-quality assets
being sold. Market signalling is another consequence of asymmetric information, which
impedes market liquidity. Market signalling refers to the degree to which sellers convey signals
to buyers regarding the quality of an asset (L&fgren, Persson & Weibull, 2002:199).

In most cases, sellers usually have more information about the quality of an asset than buyers.
Therefore, buyer side traders may assume low quality and become bearish when sellers
Initiate sell orders (Bergh, Connelly, Ketchen & Shannon, 2014:5). Although the sell orders
might not necessarily be due to low quality, prices tend to fall, which causes fragmentation in
financial market liquidity. This is one of the reasons why small business loans do not trade in
liquid markets (Bergh et al., 2014:6). For this study, financial market liquidity will be simplified
into three broad areas which are:

o Market depth
¢ Market Tightness

e Market resilience
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4.5 Market Depth.

Market depth refers to the order size required to change the price of a security (Boonvorachote
& Lakmas, 2016:56). For liquid security, large orders are not required to move the price
significantly (Chueh, Yang, Yang & Fang 2010:157). In most markets, order quantity changes
are usually accompanied by a subsequent change in price, which is not the case for liquid
assets (Engle & Lange, 2001:120). Prices do not move significantly with new market orders in
a deep financial asset due to a perfect fit between the order volumes and market price (Chueh,
Yang, Yang & Fang 2010:157). This is because the trading of liquid assets matches the best
offer prices and bid prices swiftly, which causes market orders to be filled quickly with no
movement in prices (Mu, Zhou, Chen & Kertesz, 2010:10).

Conversely, there is a significant difference between market order prices and trading volumes
in illiquid security characterised by a lack of market depth. Prices in these illiquid assets tend
to move based on aggressions by market participants, which is in line with the notion that when
there are more buyers than sellers, prices tend to increase and vice versa. This is to say that
the aptness of limit order books to suck up trading orders depends on the aggression of market
participants. A market reaction curve tends to be steeper, indicating significant price changes
and a lack of liquidity. Therefore, it is evident that market depth is directly linked to market price
and trading activities, especially trading volumes. These trading activities and market prices
are displayed in well-organised exchanges and trading systems where market participants
enter their orders at different times and prices. The price entered by the market participant
determines which orders get priority over the others and how the orders are matched, and the
most aggressive prices receive priority (Mattos Garcia & Pennings, 2007:12). If the aggressive
prices are the same, non-hidden orders are prioritised, followed by the chronology of orders.
Price priority, non-hidden orders, and chronology priority allow participants to trade
aggressively, displaying their entire orders and encouraging early trades, increasing market
depth. Therefore, market depth is based on trading activities were Frank and Garcia (2008:5)
believes that there are several benefits of adequate market depth in an asset. Some of these

are;

o Market depth reduces hedging costs. Market participants are constantly faced with
price fluctuations partly due to order imbalances. This risk is mitigated where there is
depth, and the asset prices are relatively constant

¢ Market depth also reduces trading costs.

e Market depth provides the necessary information regarding the liquidity of an asset and
its trading activities. Notably, deep financial assets have their buy and sell orders

displayed, which is necessary for decision marking.
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e Market depth is relevant in order optimisation. Optimised orders enable market

participants to place their order in the right direction where there are large orders.

The concept of market depth in the context of market price and trading volume in financial
markets has been extensively investigated but not so much in South African, where there exists
a gap in the literature. Much literature was found on this topic globally but not so much in South

Africa. These studies are highlighted below.

45.1 A Review of prior studies on market depth.

It is worth noting that the studies below were reviewed based on the context of market depth,
that is to say, market price and trading activities. The relationship between market depth or
stock market liquidity and other variables were not reviewed as it is out of the scope of this
study. However, the current status indicates mixed findings with regards market depth in equity
securities (Harris, 1996; Kempf & Korn, 1998; Pennings et al., 2003; Frank & Garcia, 2008;
Chueh et al., 2010; Boonvorachote & Lakmas, 2016; Pham et al., 2020). Harris (1996) tested
the effect of tick size trading on quoted prices for stocks listed in the Paris Bourse and Toronto
exchange. This study aimed to investigate the relationship between price volatility and tick
size, which is trading volume using a sample of 300 stocks. Using regression analysis, the
findings of this study revealed a significant positive effect between trading volume and price

volatility, inferring low levels of market depth.

The study of Kempf and Korn (1999) investigated the market depth level in the German futures
index markets. Kempf and Korn (1999) used price logarithm and net order flow as indicators
of market depth. The price logarithm was the dependent variable, while net order flow was the
independent variable. The authors used 15 minutes trading volume data of trading volume as
measures of net order flow. Using 18729 observations of the samples from 1993 to 1994 and
a linearity test model, Kempf and Korn (1999) found a significant movement in prices from
trading volumes. This indicated a lack of market depth in the German index market. However,
despite the study’s relevance, it was conducted in 1998, and its findings are outdated and not
relevant at present. Moreover, the study was conducted in Germany, a more developed market
and its findings may not apply to the South African Equity Market.

In a similar type of study, Engle and Lange (2001) measured the level of market depth using a
net volume to price volatility (VNET) model and a 1-year data from the trade, orders, reports
and quotes (TORQ) in the New York stock exchange. Engel and Lange (2001) believe that a
lack of market depth is a function of order imbalance between the buyers and sellers initiated
trade which causes price movement. This might result from new information in the market that

is not reflected in the prices. Engle and Lange (2001) used a sample of 144 stocks over three
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months from 1% of November 1990 to 31% of January 1991. The authors used an auto
regression conditional model to analyse the data and found that market depth changes with
trading volume and transaction sizes. Their study revealed that there were periods when prices
stayed constant regardless of the trading volumes. However, there were periods where prices
moved with trading volumes. Despite the relevance of this study, its findings and implications

are outdated and cannot be generalised to the South African markets.

In Asia, Brockman and Chung (2002) invested the impact of informed trading in the Hong Kong
stock exchange from May 1996 to August 1997. This study aimed to investigate how traders
and hence trading activities affected the liquidity position in the Hong Kong stock market.
Brockman and Chung (2002) used 645 stocks to analyse this relationship and found that
market depth was significantly affected by the trading level where price fluctuates randomly.

Still in the US, Choridia, Roll & Subrahmanyam (2003) also explored the effect of trading
volumes on market depth, where the effect of trading volume on price fluctuations was
determined. The purpose of their study was to analyse the time series fluctuations of liquidity
in the NYSE. Choridia, Roll & Subrahmanyam (2003) used a panel regression for a sample of
2694 firms in the exchange from 1989 to 1998. The findings revealed a significant positive
price imbalance due to trading activities. This led to the conclusion of lower levels of market
depth in the NYSE for that period.

Elsewhere, Pennings, Garcia & Marsh (2003) evaluated the market depth of Agricultural
futures exchange in the Amsterdam market. The authors hypothesised market depth into four
phases: sustainable, lag adjusted, restoring, and recovery. Pennings et al. (2003) used linear
regressions and Dicky Fuller test to analyse a data set from August to September 1995. The
authors found that prices fell significantly due to limit order imbalance, indicating a lack of
market depth revealed in the lag adjusted and restoring phases. However, Pennings et al.,
(2003) study used a very small sampling frame (2 months) and was conducted in Europe;

therefore, its findings may not be generalisable to the South African markets.

In the US, Rahman, Krishnamurti and Lee (2005) simultaneously examined the level of market
depth in the NYSE and NASDAQ using a sample of 30 stocks from January to March 2000.
Their study aimed to determine the direction trading volume has on price changes. Using a
vector autoregression model, Rahman, Krishnamurti and Lee (2005) found high levels of
market depth in the NYSE and lower levels in the NASDAQ because trading activities in the

NYSE were non-informational and did not affect the market price.

In a later study, Frank and Garcia (2008) also investigated the market depth of the cattle market
in the Chicago mercantile exchange. The authors estimated the impact coefficient between the

trading volume at different time intervals and the logarithm of prices as proxies of market depth.
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Frank and Garcia (2008) believe that deep financial markets should absorb the different trading
activities characterised by incoming market orders. This implies that the market reaction curve,
which shows the effect of trading volumes on prices, should be reasonably constant. Using a
Bayesian model and an average of 32 transaction sizes, the authors found the Chicago
mercantile exchange to have high levels of market depth because price movements were not
directly observable. However, Frank and Garcia’s (2008) study used only one independent
variable (trading volume) to investigate this relationship and was conducted in 2008, which is
outdated.

In an Asian study, Chueh et al. (2010) investigated the price duration market depth on the
Taiwan stock exchange futures market. Their study aimed to investigate specific factors that
affect market depth. Chueh et al. (2010) used data spanning two years from 2001 to 2002 for
five different contracts and VNET methodology to analyse the price duration market depth.
Unlike Frank and Garcia’s (2008) study, Chueh et al. (2010) found that trading volume and
size are essential factors determining market depth. The authors also found that the market
reaction tends to be non-linear from the price duration depth. The authors concluded that
investors tend to increase their trading behaviours when price volatility increases hence lower

levels of market depth.

In another Asian study, Boonvorachote and Lakmas (2016) investigated the impact of trading
volume and open interest volumes on price changes in the Asian market comprising Japanese,
Chinese, Thai and Singaporean futures exchanges. Their study aimed to analyse market depth
by exploring the information influence of trading volume on price volatility. The authors also
used the logarithm of price changes as the dependent variable and trading volume and open
interest as the independent variables. Boonvorachote and Lakmas (2016) used a sample of 4
rubber futures contracts and four gold futures contracts from 2006 to 2012 as the sample size.
Using a generalised auto regression conditional Heteroscedasticity, their findings revealed a
significant positive relationship between trading volume and price changes. However, the
findings also revealed a significant negative relationship between open interest and price
changes. The implications of this study revealed a low level of market depth in the Asian

commodity futures markets.

Bhattachary and Bhattachary (2018) also explored the properties of market depth in the Indian
stock market. The authors believe that illiquidity presents uncertainty and risk to investors and
potential investors relating to their investment. Bhattachary and Bhattachary (2018) used
spectral regression, Hurst Mandelbrot statistics and rescaled range statistics to investigate
market depth from 2002 to 2016. The study made use of trading volume, turnover rate and

individual asset prices. The authors found high levels of market depth in the Indian stock
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exchange. This was evident in the persistent ability of the index to absorb large market orders

without significant price changes.

Similarly, Olbrys and Mursztyn (2019) empirically analysed the market depth of the Warsaw
exchange as a dimension of market liquidity. The authors used a sample of 53 firms listed on
the index from 2005 to 2015. The findings of the study indicate a high level of market depth.
This was seen in the empirical regression results as the buyers and sellers initiated trades of

the largest companies did not affect the asset prices.

Despite the relevance of the above studies, a common remark that can be made from the

studies mentioned above reviewed thus far is that they were conducted in other continents.

In an Australian study, Pham et al. (2020) exploit the information content of market depth in
the ASX200 index. The purpose of the study was to investigate the effect of trading volume on
price volatility. The authors believe that the dynamics of price changes explain the information
process of deep financial markets. Pham et al. (2020) used financial data of 60 stocks from
2007 to 2013 and a heterogeneous autoregression model to examine the level of market depth.
89 802 580 trades were examined, comprising 46 290 024 buyer initiated trades and 45 512
556 seller initiated trades. The study’s findings revealed that market depth tends to be high
when market orders are less than limit orders. This is because the prevailing market orders
are absorbed without altering the prices. Conversely, when the market orders are greater than

the prevailing quoted order, market depth tends to be very low in the Australian market.

Table 4.1. Summary of key findings on market depth

Study Model Period Country Key variables Findings
(Author &
year of
study)
Harris Regression November Paris and Price volatility | Significant positive effect
(1996) analysis 8,9,14,15, Canada and Trading between trading volume
16,17,18: volume and price volatility
inferring low levels of
1994 market depth
Kempf Linearity test 1993-1994 Germany price logarithm * Significant movement in
and Korn model and net order prices from sellers
(1998) flow initiated trade than

buyers initiated trades
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lack of market depth in
the German index

market

There were periods

Engle and | Autoregression 1990 - 1991 USA Price changes,
Lange conditional model trading volume when prices stayed
(2001) and constant regardless of
. the trading volumes.
transaction
. However, there were
sizes
periods where prices
moved with trading
volumes.
. . Mark h
Brockman | Pooled cross- May 1996 to China Price changes, .ar.?t depth was
and sectional and time- | August 1997 trading volume significantly affected by
. . the level of trading
Chung series regressions
where pri fl
(2002) ere prices fluctuated
randomly
Choridia, Panel regression 1989-1998 us Price changes, -Slgnlflcant positive pn.ce
Roll & trading volume imbalance due to trading
activities. This led to the
Subrahma
conclusion of lower
nyam
levels of mark hin
(2003) evels of market deptl
the NYSE for that period
. . . __ Lack of mark h
Pennings, | Linear regressions | August to Holland Limit order ack of market dept
. . revealed in the |
Garcia & and Dicky Fuller September volumes and € 'ea edin the lag
Marsh test 1995 price volatility adjusted phase and
r ring ph
(2003) estoring phase
Rahman, | Vector January to us Price changes High Ie.vels of market
Krishnam | autoregression March 2000 and trading depth in the NYSE and
. lower levels in the
urti and volume
NASDAQ because
Lee ' R
(2005) trading activities in the
NYSE where non-
informational
Frank and | Bayesian model January to USA Trading The Chicago mercantie
. h has levels of
Garcia July 2005 volume at exchange has [evels o
(2008) different time market depth because

intervals and
logarithm of

prices

price movements were

not directly observable
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Prices fell significantly

Pennings | Linear regressions | August to Holland Limit order
and Kuper | and Dicky Fuller September books, price due to limit order
(2009) test 1995 volatility imbalance indicating lack
of market depth revealed
in the lag adjusted phase
and restoring phase
Chueh et VNET 2001 to 2002 Taiwan bid and ask * Bid and ask spread,
al. (2010) | methodology spread, trading trading volume and
volume and trading size are essential
trading size factors in determining
market depth
o Market reaction tends to
be non-linear from the
price duration depth
Boonvora | Generalised auto 2006 to 2012 Japan, Trading * Significant positive
chote and | regression China, volume, open relationship between
Lakmas conditional Thailand interest trading volume and price
(2016) Heteroscedasticity and volumes and changes
Singapore | price changes |° Significant negative
relationship between
open interest and price
changes
Bhattacha | Spectral 2002 to 2016 | India trading * high levels of market
ry and regression, Hurst volume, depth in the Indian stock
Bhattacha | Mandelbrot turnover rate exchange
ry (2018) statistics and and individual  |* the index absorbed large
rescaled range asset prices market orders without
statistics significant price changes
Olbrys Regression 2005 to 2015 Poland Buyers and * high level of market
and analysis sellers initiated depth
Mursztyn trades, asset  |° buyers and sellers
(2019) prices. initiated trades of most
large companies did not
affect the asset prices
Pham et Heterogeneous 2007 to 2013 Trading * Market depth tends to be
al. (2020) | autoregression volume high when market orders

model

are less than limit orders
When the market orders
are greater than the
prevailing quoted order,

market depth tends to be
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very low in the

Australian market

Source: Author

45.2 Metacorrelation analysis

A meta correlation analysis technique was employed to observe the extent to which trading
volume affects price volatility. That is to say, the magnitude and effect size of trading volume
on price. This was to investigate how the effect size of trading volume as described in the
literature can adequately explain the movement in price fluctuation without considering other
variables. In conducting this analysis, only studies with reported R square (R?) values were
used as some studies in the literature of market depth did not present their R? values. The
table below presents a summary of the relevant studies.

Table 4.1.1. summary of R? analysis

Dependent Independent Sample R-square
Authors variables variables size value
Harris (1996) price volatility Tick size 300 64.40%
Kempf and Korn (1999) Price changes Trading volume 18729 5%
Brockman and Chung (2002) Price changes Trading volume 645 41.5%
Choridia, Roll & Subrahmanyam
(2003) Price changes Trading volume 2694 33.0%
Limit order
Pennings, Garcia & Marsh (2003)  Price changes imbalances 30000 9.9%
Chueh et al. (2010) Price duration Trading volume 5 contracts 64.3%
Boonvorachote and Lakmas
(2016) price volatility Trading volume 4 contracts 1.7%
Pham et al. (2020) price volatility Trading volume 60 1.2%

Source: Author



A Kolmogorov-Smirnov Test was used to determine the R? normality distribution of the sample
sizes under consideration. This test is used to evaluate the cumulative distribution of the actual
data values to that of normal probabilities (Drezner, Turel & Zerom, 2008:2). In this study, the
cumulative distribution of the R? values was compared to the theoretical normal distribution.
This was done by comparing the difference between the actual and expected outcome to a
critical value. The critical value was computed using the one-sample test in excel, and two
hypotheses were analysed in order to determine whether the values R? from the selected
sample are normally distributed. The hypothesis below was derived from the study of

Arnastauskaite, Ruzgas & Brazenas (2021:1).

Ho: The maximum value of the difference between the actual and expected value is less than

the critical value; hence R? is normally distributed

H.: The maximum value of the difference between the actual and expected value is greater

than the critical value; hence R? is not normally distributed
The table below presents the output of the Kolmogorov-Smirnov Test.

Table 4.1.2 Kolmogorov-Smirnov Test results

R-square

value Cumulative Expected Rank NORM.S.INV  Actual Difference
64.40% 1 0.125 -0.125 -1.15034938 0.913159 1.038159
5% 2 0.25 0 -0.67448975 0.201234 0.201234
41.5% 3 0.375 0.125 -0.31863936  0.696097 0.571097
33.0% 4 0.5 0.25 0 0.578761 0.328761
9.9% 5 0.625 0.375 0.318639364 0.255934 0.119066
64.3% 6 0.75 0.5 0.67448975 0.912572 0.412572
1.7% 7 0.875 0.625 1.15034938 0.168982 0.456018
1.2% 8 1 0.75 0.164083 0.585917

Count 8

Mean 27.63%

Standard deviation 27.0%

Maximum 1.038159

Test statistics (5%, n=8) 0.45427

Although the sample size is small, the findings above indicates that R? is not normally

distributed and trading volume accounts for minimal price variations. Therefore, the model
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proposed by Black (1971) to investigate market depth may provide more insights into the

market depth of equity securities.

4.6 Market tightness

The second indicator used in this study for exploring the market liquidity of the qualifying equity
securities was market tightness. Market tightness in trading financial assets is the hidden cost
of buying at the ask price and selling at the bid price, also known as the transaction cost
(Wanzala et al., 2017:260). According to Salighehdar, Liu, Bozdog and Florescu (2017:2),
market tightness refers to the ability to match trading demands at a low cost at the prevailing
market price. Olbrys and Murstyn (2019:312) believe that market tightness is the transaction
cost involved in trading an asset over a short period. For this study, market tightness is defined
as the difference between the bid-ask spread known as the transaction and how it affects the
security’s market price (Sarr & Lybek, 2002:10). This definition of tightness seems to be more
comprehensive and captures the relevant components of a tight market in relation to market
liquidity (Sarr & Lybek, 2002:6). This is because the liquidity of equity securities is
characterised by low transaction costs, which allows market participants to trade quickly with
no significant effect on the market price (Ametefe, Devaney & Marcato, 2015:12). However,
there is a considerable paucity of research in market tightness due to little empirical studies on
this concept in South Africa, particularly how spreads are used to determine the liquidity of
financial assets. To the best of the author’'s knowledge, two empirical studies have explored

spreads concerning market liquidity in South Africa, mainly in the bond market.

A common observation made from the various definitions of market tightness was the low
transaction cost. The question that arises is, what is a narrow spread that is characterised by
low transaction costs? How do we quantify a narrow spread? What are the indicators of a liquid
market with narrow spreads? According to Hayes (2019), investment practitioners and prior
research has shown that ratio spreads to the lowest ask price in a tight market, indicating
liquidity is generally less than 0.1% because of large market orders under the best bid and ask
prices. These large orders create market pressures which cause the best bid price to move
closer to the best offer prices causing a narrow spread and reducing the transaction cost
(Ganti, 2020). Due to smaller spreads, the resulting effect will be insignificant on the price
difference, creating more liquidity (Hayes, 2019). In an illiquid asset, large buy or sell trades
signal some form of asymmetric information or private information from market participants,
leading to the widening of spreads beyond the 0.1% margin (Vayanos & Wang, 2012:230).
Also, spreads in illiquid securities are wider because the number of market orders under the
buy and sell-side is significantly low, affecting the market price (Martins & Paulo, 2014:37). A

large market order, in this case, drives prices away from their fundamental values and
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increases transaction costs. When there is less interaction between market participants,

competition between the best bid and ask prices is minimal.

Spreads are also good measures of financial market liquidity in financial assets because they
indicate the market's ease of entry and exit (Angerer, Peter, Stoeckl, Wachter, Bank &
Menichetti, 2018:212). Wide spreads indicated difficulty in exiting the market position because
the best bid prices are further away from the best ask prices. The wider the spreads, the more
difficult to exit without accumulating massive transaction costs. Most liquid stocks trade in
thousands daily, while illiquid assets trade in hundreds. In addition to the abovementioned
relevance of narrow spreads, the other benefits to market tightness as cited by Fox, Glosten
& Rauterberg (2018:72) includes:

e There is a higher probability of executing a trade in an asset with high levels of market
tightness and narrow spreads. This is because of numerous traders under the bid and
asks prices which increases liquidity.

e Financial assets with narrow spreads attract most investors because of lower
transaction costs.

e The risk of losses arising from vast price differences in securities is minimised in a
financial tight asset.

e Market tightness enhances the option of opening simultaneous market positions, which
increases trading activities and hence liquidity.

¢ Investors can follow a specific trading strategy when market tightness is evident in an
asset due to lower volatility in price movements.

¢ Narrow spreads in financial securities offer transparency in future transaction costs. In
this case, an investor can accurately predict and compare the cost involved in future
trades.

From the abovementioned, it is clear that market liquidity in the context of transaction cost is a
cost-based analysis. However, as already mentioned, very little research has been conducted
on market tightness of securities and how it affects market liquidity. The current status below

highlights a few studies that explored some of the concepts of market tightness.

46.1 A Review of prior studies on market tightness

In an outdated study, Mchinish and Wood (1992) analysed the dynamic behaviour of bid-ask
spreads for six months in 1989 in the NYSE. The authors were interested in exploring the
factors that account for the changes in spreads. Their study used four variables as perceived
determinants: risk, activity of trading, and competition. The trading activity was characterised
by the number of trades and shares per trade, while volatility measured risk. Using a linear

regression model and time series minute by minute data, the authors found a significant
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inverse relationship between bid-ask spreads and activity of trading, but a positive relationship
was observed between the spreads and volatility. In addition, greater competition between
market participants narrowed the spread. The authors concluded that market structures should

be designed accordingly to incorporate the factors that will maximise spreads.

A year later and still in the USA, George and Longstaff (1993) examined the distribution of bid-
ask spreads across the S&P 100 index options market. Their study aimed to investigate if
narrow spreads, a characteristic of the S&P index, could predict the marginal cost of liquidity.
Their study also examined the relationship between spreads and trading activities in the
options markets. This was an attempt to compare spreads across different markets to ascertain
which market had the highest transaction cost. The authors used bid-ask market data for all
S&P 100 index options in 1989 and trading volumes of 10 contracts. The regression results
indicated that 70% of variations in spread accounts for the marginal cost of liquidity while 50%
of variations in spreads resulted from the level of trading activities, which was negatively
correlated. Thus, the authors concluded that spreads affect the market marking activities of

the options index.

In another study conducted in the 90s, Kim and Ogden (1997) invested the determinants of
bid-ask spreads on the NYSE. Their study aimed to test the validity of the proposition by
George et al. (1991) that adverse selection and order processing costs are the main
determinants of spreads and are constant over time. However, Kim and Ogden (1997) felt that
this theory is biased and unreliable because there are three types of market players: market
makers, informed traders, and liquidity providers. To investigate this proposition, the authors
used all quoted bid-ask spread data on the NYSE for 1993. In addition, they used a cross-
sectional regression to model the spread behaviour and the correlation with trade frequency,
order sizes, volatility and market value. The findings of their study revealed that adverse
selection accounted for 50% in the movement of spreads and changes with different market
conditions. Also, the firm’s order size and market value were positively correlated to spreads,

while a negative correlation was observed between the firm value and the spread.

In the same year, Huang and Stoll (1997) also investigated bid-ask spread components in the
NYSE. In conducting this study, the objectives were to construct a basic model to reconcile
spreads and determine the spreads’ components. The authors believed that previous research
on determinants of bid-ask spread was too simplistic and did not incorporate lag structures.
Therefore, Huang and Stoll (1997) used a generalised method of moments (GMM) to analyse
and sample data of 20 stocks for the 1992 calendar year. Using trade sizes and trading
pressures, market prices, and bid-ask spread as the study variables, the findings of the study

revealed that the primary determinant of spreads is the order processing cost which accounted
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for more than 68%: adverse selection and inventory holding cost where evident but accounted

for a small proportion of spreads.

In a later study, Saleemi (2014) empirically investigated the cost-based market liquidity
measures in the US and Norwegian banks. This study aimed to estimate the spread in financial
assets held by banks, especially during financial crises, to determine if wider spreads were
among the issues many banks experienced during the financial crises. The author used a
sample of 17 banks from the US and three banks from Norway with high low prices (proxies
for spread) from 2003 to 2013. Using descriptive and regression analysis, the author found a
substantial variation in bid-ask spread over time in both markets. The spreads widened during
the financial crises. Saleemi (2014) concluded that the widening of spreads during the financial

crises led to significant losses for banks.

Also, in the same year, Armitage, Brzeszczynski & Serdyuk (2014) studied the efficiency of
market tightness in the Ukraine stock exchange. In particular, Armitage et al. (2014) believe
that the cost of trading characterised by lower bid-ask spreads is crucial to institutional
investors because it affects access to capital in any market. In so doing, the authors examined
the liquidity and trading cost in the Ukraine market over two years (from 2005 to 2006) using
56 stocks. In addition, the authors estimated the impact of bid-ask trading quantities, market
prices, time of trade and trading frequency on the best bid and ask prices. Using a time series,
cross-sectional, ranking correlation, and ordinary least squares estimates, the findings
revealed higher trading costs in the Ukraine market than in most developed markets. This was
evident in the higher proportion of no-trading activities and a significant impact of price volatility

and trading quantities on the spreads.

In a German study, Angerer et al. (2018) explored the predictable patterns of bid-ask spreads
of high-frequency data for liquidity traders in the Xetra index in Germany. Angerer et al. (2018)
was directed to discretionary traders whom they believe are the leading market and liquidity
providers. These traders will increase the market activities hence liquidity where they
perceived savings related to bid and ask spreads. The sample consisted of bid and ask prices
of 1226 stocks listed on the exchange from 2002 to 2009. The authors used the mean, median
and regression coefficients as the method of analysis. As a result, it was revealed that spreads
in the Xetra index could be predicted, and there is some form of cost savings for discretionary
traders. However, this was based on the assumption of sufficient market depth to allow traders

to list their quotes and execute the trade without significant price changes.

Bhattacharya and Bhattacharya (2018) also investigated the predictability of liquidity in the
Bombay stock exchange in India. The authors believe predicting market tightness is an

essential aspect of active portfolio management for order execution with minimal price impact.
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Bhattacharya and Bhattacharya (2018) used a sample of 500 stocks listed on the exchange
and Augmented Dickey-Fuller test, Phillips Perron test and a spectral regression to achieve
the aim of their study. Using bid-ask spreads, turnover rate and trading volume, the findings

revealed a low transaction cost and predictability of liquidity in the exchange.

Similarly, Olbrys and Mursztyn (2019) empirically analysed relative spread calculated as the
ratio of the difference between the best bids and ask prices to the sum of the best bid and ask
prices as a measure of market tightness of the Warsaw exchange. The authors used a sample
of 53 firms listed on the index from 2005 to 2015. The findings of the study indicated a low
level of market tightness among the sample stocks. This was seen in the empirical regression
results as the relative spread for most assets showed lower coefficients and lower estimators.

A summary of the above studies is highlighted below.

Table 4.2. Summary of key findings on market tightness

Study Model Period Country Key variables Findings
(Author &
year of
study)
Mchinish Linear 1989 USA number of trades, the |° Significant inverse
and Wood regression number of shares per relationship between
(1992) model trade, volatility and bid-ask spreads and

bid-ask spread activity of trading

¢ Positive relationship was
observed between the
spreads and volatility.

o Greater competition
between market

participants narrowed

the spread.
5 — -
George and Regression 1989 USA Bid-ask spread and * 70% of variations in
. . spread accounts for the
Longstaff analysis trading volume
(1993) marginal cost of liquidity.

* 50% of variations in
spreads resulted from
the level of trading
activities, which was
negatively correlated.

e The authors concluded

that spreads affect the
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market marking activities

of option index.

Kim and
Ogden
(1997)

Cross-
sectional
regression to

model

January
2002 (22
trading
days)

USA

Spread, trade
frequency, order
sizes, volatility and

market value

Adverse selection
accounted for 50% in
movement of spreads
and changes with
different market
conditions.

Order size and market
value of the firm was
positively correlated to
spreads while a negative

correlation.

Huang and
Stoll (1997)

Generalised
method of

moment

1992

USA

trade sizes, trading
pressures, market
prices and bid-ask

spread

The primary determinant
of spreads is order
processing cost which
accounted for more than
68%.

Adverse selection and
inventory holding cost
were evident but
accounted for a small

proportion of spreads

Saleemi
(2014)

Descriptive
and regression

analysis

2003 to
2013

USA and
Norway

High-low prices of bid
and ask spread

e Variation in bid-ask

spread over time in both
markets.

The spreads widened
during the financial
crises.

Widening of spreads
during the financial
crises led to significant

losses for banks

Armitage et
al. (2014)

Cross-
sectional,
ranking
correlation and
ordinary least

squares

2005 to
2006

Ukraine

Bid-ask trading
quantities, market
prices, time of trade,
trading frequency and
the best bid-ask

prices.

Higher trading cost in
the Ukraine market as
compared to most
developed markets.
Higher proportion of no-
trading activities and a
significant impact of
price volatility and
trading quantities on

spreads
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e Spreads in the Xetra

Angerer et mean, median | 2002 to Germany Bid-ask prices
al. (2018) and regression | 2009 index can be predicted,
coefficients and there is some form
of cost savings for
discretionary traders.
Bhattachary | Augmented N/A India Bid-ask spreads, * low transaction cost
aand Dickey-Fuller turnover rate and « Predictability of liquidity
Bhattachary | test, Phillips trading volume in the exchange due to
a (2018) Perron test low market tightness.
and a spectral
regression
Olbrys and | Regression 2005t0 | Poland The ratio of the * The relative spread for
Mursztyn analysis 2015 difference between most assets showed
(2019) the best bids and ask lower coefficients and

. lower estimators
prices to the sum of

the best bid and ask  |* Low levels of market

prices tightness.

Source: Author

4.7 Market resilience

The third concept of financial market liquidity to be investigated in this study is market
resilience. The market resilience of an asset refers to how the prices adjust quickly to
significant order imbalance or uninformative shocks (Déaniel & Kata, 2015:6). According to
Wanzala et al. (2017:4), market resilience is the elasticity between marginal price changes and
trading volumes. Thomas (2006:3457) ascertains that market resilience is the ability of the
financial asset to revert quickly to its fundamental values despite market shocks. From, above
definitions, it is evident that the concept of market resilience is closely related to market depth
in the sense that large market orders can create order imbalances. Of essence, market
resilience is the speed with which market prices return to their fundamental values or price
recovery mechanism and equilibrium prices (Daniel & Kata, 2015:6). Prior literature (Wanzala
et al., 2017; Bogdan et al., 2012; Thomas, 2006) has recorded several uninformative shocks
that can trigger market prices to fall. Among these conditions, the most common market shocks
are large market orders, political instability and unfavourable monetary policy changes. These
market shocks can cause instability which swings the market prices and results in liquidity
spillover across assets (Kirilenko, Kyle, Samadi & Tuzun, 2017:998). These spillovers are

evident and well recorded in the South African bond and equity markets due to the presence
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of asymmetry information (Kapingura & Ikhide, 2011:7). These spillovers can cause
uncertainty about an asset’s fundamental value, and market participants may find it challenging
to observe signals from falling prices (Xu, Taylor & Lu, 2018:11). Also, these market anomalies
in the South African markets was due to cash setbacks in certain investment assets because
of unfavourable market conditions (Kapingura & Ikhide, 2011:10).

The concept of market resilience is an integral component of financial market liquidity because
it partly addresses the issue of pricing errors and price changes. These pricing errors have
been found to be drivers of price volatility and increase in trading cost, which causes
substantial risk to market participants (Lee, 2015:35). However, despite the pricing errors from
new information or market shocks which drive market prices, the principle of a resilient market
relies on market efficiency for prices to adjust to equilibrium levels (Carrion, 2013:698). This
means that market participants can rely on the quoted prices on the exchange and trade with
the knowledge that they are getting the best prices as any other market participant (Degryse,
De Jong & Kervel 2015:1589). Therefore, a standardised order from a single trader is treated
the same as one hundred standardised orders from institutionalised traders as they will either
pay or receive the same prices for their contracts (Gomber, Schweickert & Theissen, 2015:57).
This open market mechanism means that all available information has been assimilated into

the current asset price.

Market resilience also creates an efficiency pricing mechanism through competitive actions
necessary for trading. According to Gray (2013:802), market resilience is a vital concept
embedded in the macro-prudential paradigm of financial market liquidity. Regulators can build
a system and institutional framework through a resilient financial system. According to
Hendershott and Seasholes (2014:143), market resilience is an anecdotal concept that partly
fosters liquidity access underpinned by a robust financial market. This predictable access to
liquidity paves the way for desirable investing and risk transfer. Due to the vulnerability of
financial markets, prices cannot be perfectly predictable, but resilience in financial markets can
absorb excessive pressures from market shocks, causing prices to adjust quickly to their
fundamental values. Therefore, the ratio of the long term variance and the short term variance

sum should be equal to or close to one.

The concept of market resilience is partly rooted in the efficient capital market theory. An
efficient market is defined as a capital market in which asset prices adjust quickly to new
information (Hendershott & Seasholes, 2014:149). This implies that the asset prices reflect all
information, whether private or public. In this case, rational investors will be willing to trade on
the present value of future asset prices. Informational efficiency is based on three principles:

competition for profits, low cost of transaction, and readily available information (Clapham,
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Haferkom & Zimmermann, 2020:938). If investors perceive the value of an asset to be higher
in the future, competitive traders with a low cost to access the market will purchase the asset
today in anticipation of future profit when the value increases (Istianingsih & Manurung,
2020:8). Considering the efficient market theory, the idea of future increase in asset prices and
the competition to purchase the asset will be quickly incorporated into the asset’s price (Sinclair
& Keller, 2014:289). According to Wanzala et al. (2017:5), market resilience of an asset is

essential for several reasons, these include:

o A resilient asset mitigates liquidity shocks and reduces the probability of destabilising
liquidity cycles.

o Market resilient assets improve market liquidity by stabilising the procyclical trend of
financial systems.

¢ A resilient asset causes market liquidity to be less fragile, reducing the probability of
disruptions in the financial system.

¢ Financial market resilience in assets promotes competitive capital markets and proper
allocation of risk

e Market resilience in an asset also provides investors with predictable access to
liquidity.

o Finally, resilient assets assist in effective monetary policy transmission through

adjusting quickly to these new policy changes.

Market resilience index (MRI) was used by Rose and Krausmann (2013) to measure resilience
in the US market stock market. The MRI measures the slope of the price changes from
uninformative shocks. It is a function of market price movements and return changes in the
index driven by price movements. However, empirical studies on market resilience used

alternative methods to investigate resilience. The prior studies are highlighted below

4.7.1 A Review of prior studies on market resilience

The findings of the current literature indicate mixed findings on market resilience. This empirical
research on market resilience was conducted in different parts of the world. Among those
studies, Coppejans et al. (2004) analysed the stochastic dynamics of market resilience and its
effect on volatility in the Swedish stock index futures market. Coppejans et al. (2004) believe
that the presence of resilience in the market facilitates low cost and rapid trading. The authors
used data from July 1995 to February 1996 (7 months) and a structural vector autoregression
model to examine the relationship between price changes with the arrival of new information

measured by volatility. Their findings indicated that price changes occur with the arrival of new
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information, but these changes quickly dissipate, indicating the high levels of market resilience

of securities listed on the Swedish market.

Thomas (2006) empirically investigated the market resilience of the Indian security market and
the bond market. Thomas (2006) used monthly time series data from 1998 to 2005 for adjusted
closing prices and turnover to investigate market resilience. The adjusted closing prices was
the dependent variable, while turnover and interest rate were the independent variables. A
Granger causality test with 12 lags was used as the unit of analysis. Thomas’ (2006) study
revealed a lack of resilience in the bond market compared to the equity markets. This was as
a result of continuous positive price changes to turnover and interest rates. On the other hand,
the findings also revealed strong resilience for the equity securities. However, the study was
conducted in 2006, and its findings are outdated.

In a United Kingdom study, Large (2007) evaluated the market resilience by modelling Barclay
equity security listed in the London stock exchange using a sample of more than 5000 shares
of the asset in January 2002 (22 trading days). Large (2007) believes that market resilience in
the context of smooth price recovery is difficult to observe directly, which has been noted by
many other economists. The author also noted that resilience should be framed according to
how fast uninformative market shocks impact the price of an asset and the frequency of
occurrence. Large (2007) used a multivariate continuous point process to examine market
resilience in the limit order books. In his study, the magnitude of trade, delay in replenishing
the limit order books and the direction of trades were used as indicators of resilience and
measured the effect on the bid-ask spread. The study’s findings revealed that the market price
of Barclay shares returned to the bid-ask price frequently but at a slower rate, concluding the

presence of moderate levels of resilience.

In an American study, Dong et al. (2007) explored the NYSE’s market resilience of stock price
returns. Their study aimed to analyse the speed with which prices return to their fundamental
values from uninformative shocks from large market orders. The authors believe that investors
face greater risk when asset prices lack resilience emanating from pricing error resulting from
competitive actions. To investigate this effect, Dong et al. (2007) used trading volume, standard
deviations, daily price levels and relative spreads of 100 stocks listed on the NYSE from 2000
to 2001. As a method of analysis, the study made use of correlation analysis and a regression
test. The study’s findings revealed that resilience was not directly evident in the asset price

returns and was found to be varying in the NYSE.

In a German study, Chlistalla (2012) investigated the market resilience of order-driven markets
by exploring the time path of exogenous shocks in the French blue-chip index. Exogenous

shocks were large market orders that originated from market participants. Chlistalla (2012)
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believes that market fragmentation that limits resilience results from the absence of order
interaction through a single mechanism. Chlistalla (2012) used the ten highest bid prices and
ten lowest ask prices from the limit order book and extensive trading volumes. Using a Chi-X
and a turquoise model and 15 stocks from 2009 to 2010, the author found severe adverse
effects of large trades on market prices. However, despite the negative effect, the French blue-
chip index showed a high level of resilience. This was revealed in the study when the sample
asset prices of the securities returned to normal after a three-minute time frame. Thus, the
author concluded that securities listed on the French blue-chip index possess high levels of

resilience.

In a later study, Bhattacharya, Bhattacharya & Basu (2019) tested the dynamics of market
resilience through price recovery from exogenous shocks in the Indian stock exchange.
Bhattacharya & Basu (2019) believe that market liquidity relies on resilience because of its
perceived ability to foster investment plans and trading activities. In their study, Bhattacharya,
Bhattacharya & Basu (2019) used monthly time series data of price volatility, spreads, and
trading days as independent and dependent variables. In addition, the authors used a sample
period from 2002 to 2016, a robust artificial neural network and a random forest model to
investigate resilience. The authors estimated the impact of execution cost on price volatility in
the National and Bombay stock exchange in India using the market efficiency coefficient
(MEC). Their findings revealed resilience variability in both exchanges shown in the continuous
fluctuations of MEC above and below the sample period. The authors also found that prices
adjust slowly and incrementally to new information in the market and concluded that the level
of market resilience in both exchanges, especially in the Bombay stock exchange, was

deficient.

In a similar study, Wanzala et al. (2017) empirically investigated the level of market resilience
in the Kenyan market. Another aim of the study was to determine if market resilience was a
predictor of economic growth and whether interest rate and risk premium were determinants
of market resilience. The authors believe that market resilience is an integral aspect of financial
stability and provides direct access to liquidity for investors. This study was motivated by a lack
of sustainable economic growth in the Kenyan economy in which market resilience was
perceived to be one of the inhibiting factors. Wanzala et al. (2017) used 10-year data from
2006 to 2015 and a sagacious moderating regression analysis to explore resilience in the
Nairobi stock exchange (NSE). Using absolute price changes, trading volume, the total number
of shares and a sample of 33 stocks, the authors found low levels of market resilience in the
NSE. Their study also revealed that market resilience was low and is a predictor of economic
growth. However, despite the relevance of this study, its findings did not explicitly indicate the

price recovery levels and the variance ratio.
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Similarly, Olbrys and Mursztyn (2019) empirically analysed the market resilience of the
Warsaw exchange as a dimension of market liquidity. The authors used a sample of 53 firms
listed on the index from 2005 to 2015. The findings of the study indicate a high level of market
resilience among the sample stocks. This was seen in the empirical regression results as the
real spread measure by the difference between bid-ask prices for most assets showed positive

price reversals.

In the same year, Hua et al. (2019) also investigated market resilience and its relationship with
the expected stock return. The authors evaluated market shocks on price reversal from 1993
to 2004 on the NYSE and the NASDAQ for all equity securities traded on the index. Hua et al.
(2019) believe that persistent liquidity shocks without appropriate price recoveries dry up
liquidity and cause transitionary price shifts. The authors used a covariance matrix, regression,
univariate and bivariate analysis between daily returns, bid-ask spread, and large market
orders. The authors found a significant degree of non-resilience among the securities traded.
However, this study was conducted in the USA. Thus, its findings may not be relevant to the

South African market.

Similarly, Kim and Kim (2019) evaluated the transitionary price frequency of all stocks listed
on the NYSE, AMEX and the NASDAQ from 1964 to 2013. The purpose of the study was to
determine recovery cycles from transitionary price movements in the market. Kim and Kim
(2019) believe that deviations from the mean distribution correlate with the mean reversing
speed of transitionary prices. The authors used a spectra analysis to investigate the
components of transitionary prices that are affected by uninformative shocks caused. Using
trading volumes, market capitalisation and the natural logarithm of prices, the authors found
that assets with low resilience had high illiquidity premiums and financial market liquidity
compliments resilience. However, Kim and Kim (2019) study did not investigate how the index
reacts to new information or large trading orders and how the market prices of the assets react
to these changes. Also, the study was conducted in the US, and its findings may not be

generalisable to the South African markets.

In another German study, Clapham et al. (2020) investigated the market resilience of the DAX
index using a sample of 30 stocks. This was achieved by exploring the effects of liquidity
shocks on limit order books. The authors believe that limiting order book resilience is critical to
market participants using different strategies to accomplish their goals. To mitigate the price
impact effect, limited order books should absorb sudden market shocks quickly and in an
efficient manner. To analyse this effect, the authors used data spanning ten trading days from
August to September 2009. Using buyers, sellers and high-frequency trades, and descriptive

and regression analyses, the study revealed strong resilience in high-frequency trading in
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which market prices are restored within a very short period. The authors concluded that market

resilience is an essential component of liquidity demands.

In an African study, Hmaied et al. (2006) analysed the dynamics of market liquidity resilience
in the Tunisian stock exchange. In particular, Hmaied et al. (2006) explored the dynamic
behaviour of market liquidity in the context of resilience. This interest originated from the
continuous development of an automated trading system in the Tunisian stock exchange. The
authors were interested in studying the effects of automated trades on market resilience,
particularly how prices returned to their long-run equilibrium levels after market shocks. Their
study used relative spread and trading volume to model market resilience and the changes in
volatility (price changes) as a measure of market shock. Using a vector autoregressive model
and a sample of 22 stocks from 2003 to 2004, the results of the study revealed a lack of market
resilience among the sample stocks in the market index. This was evident in the time required
to reach equilibrium. It took at least two hours to reach equilibrium compared to less than 5
minutes in developed indexes like NYSE and German blue-chip. The above studies cannot be

generalised to South Africa. The table summarises the above studies.

Table 4.3. Summary of key findings on market resilience

Study Model Period Country Key variables Findings
(Author &

year of

study)
Coppejan | Vector July 1995 to Sweden price changes | Price changes occur
setal. autoregression February 1996 and volatility as with the arrival of new
(2004) model a measure of information.

new information |° These changes quickly
dissipate, indicating
the high levels of
market resilience the

Swedish market

e |t took at least two

Hmaied et | Vector 2003 to 2004 Tunisia Relative spread,
al. (2006) | autoregressive trading volume hours to reach
model and price equilibrium compared
to less than 5 minutes
changes
(volatility) in developed indexes

like NYSE and
German blue-chip
e Lack of market

resilience among the
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sample stocks in the

market index

e Continuous positive

Thomas Granger causality 1998 to 2005 India adjusted closing
(2006) test prices, turnover price changes to
volume and turnover and interest
interest rates rates
e lack of resilience in the
bond market
e Strong resilience in the
equity market
Jeremy Multivariate January 2002 | United Bid-ask spread, |° The market price of
(2006) continuous point (22 trading Kingdom magnitude of Barclay shares
process days) trade, delay in returned to the bid and
replenishing the ask price frequently
limit order books but at a slower rate.
and the direction |* Concluding moderate
of trades levels of resilience.
Dong et Correlation 2000-2001 USA trading volume, Resilience was not
al. (2007) | analysis and a standard directly evident in the
regression test deviations, daily asset price returns and
price levels and was found to be varying
relative spreads in the NYSE
Chlistalla | Chi-X and a 2009 to 2010 Germany 10 highest bid * Prices of the securities
(2012) turquoise model prices and 10 returned to normal

lowest ask

prices from the
limit order book
as well as large

trading volumes

after a three minutes
time frame.

¢ Securities listed on the
French blue-chip index
possess high levels of

resilience.
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¢ Resilience variability in

Bhattacha | Artificial neural 2002 to 2016 India Price volatility,
rya et al. network and spreads, and the exchange shown in
(2019) random forest trading days. the continuous
model fluctuations
e prices adjust slowly
and incrementally to
new information in the
market and concluded
that the level of market
resilience
Wanzala Sagacious 2006 to 2015 Kenya Absolute price e Low levels of market
et al. moderating changes, trading resilience in the NSE.
(2017) regression analysis volume, total « market resilience was
number of low and is a predictor
shares of economic growth
Olbrys Regression 2005 to 2015 Poland Buyers and * High level of market
and analysis sellers initiated resilience
Mursztyn trades, asset e Bid-ask prices for most
(2019) prices. assets showed positive
price reversals.
Hua etal. | Covariance matrix, | 1993 to 2004 USA Daily returns, * large degree of non-
(2019) regression, bid-ask spread resilience among the
univariate and and large securities traded
bivariate analysis market orders
Kim and Spectra analysis 1964 to 2013 USA Trading * Assets with low
Kim volumes, market resilience had high
(2019) capitalisation illiquidity premiums,
and the natural and resilience
logarithm of compliments financial
prices market liquidity
Clapham Descriptive and August to Germany buyers, sellers * Strong resilience in
etal. regression September and high- high-frequency trading
(2020) analyses 2009 frequency in which market prices

trades, price
impact ratio

are restored within a

very short period.
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Source: Author
4.8 Gaps in literature

Despite the relevance of the abovementioned studies, they were conducted in other parts of
the world (Europe, America and Asia) and therefore may not apply to South African. The South
African study examined the bond market liquidity using price volatility but did not evaluate the
bond or equity market’s tightness. In addition, the context of the study was not related to LCR

or NSFR. From the review of prior literature, the following gaps are identified:;

e The concept of market depth was not well investigated as the R? could not correctly
account for the variations in price movements, hence applying the price continuity

theory using multiple variables may provide more insights.

¢ Almost all the studies were conducted in Europe, America and Asian financial markets.

Therefore, their findings may not apply to the South African market.

¢ Out of the four African studies, two studies were conducted in less developed markets

in Tunisia and Kenya, and thus their findings may not apply to South Africa.

¢ A number of the studies have been published for more than ten years and are outdated.

Therefore, their findings may not be relevant.

¢ None of the studies examined the financial market liquidity of the level 2B common

equity securities with respect to LCR and NSFR securities.

e None of the studies examined whether the LCR and NSFR needs to be improved in

the respective markets

e The South African studies did not consider LCR and NSFR as highlighted in section

3.5; therefore, their findings are irrelevant to the current study.

Considering the abovementioned limitations and gaps in the current literature on financial
market liquidity, there is a need for an empirical study such as this one. Therefore, this study
seeks to unveil the market liquidity of the level 2B common equity securities in the South

African context and determine whether the current LCR and NSFR need adjustment.
Therefore, the following research questions are still unanswered;

e What is the market depth position of level 2B common equity securities in the South
African financial markets?
o What is the market tightness position of level 2B common equity securities in the South

African financial markets?
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o What is the South African financial markets’ market resilience position of level 2B
common equity securities?
e From the above questions, what will determine an adequate LCR?

¢ From the above question, what will determine an adequate NSFR?

4.9 SUMMARY AND CONCLUSION

This chapter described and summarised prior literature on financial market liquidity.
Specifically, the chapter presented the definitions, trends, and relevance of market liquidity and
the different themes of the concept. The chapter proceeded with a review of the three themes
that constituted market liquidity, namely market depth, market tightness and market resilience.
Market depth refers to the order size required to change the price of a security and there are
several benefits for a security to exhibit market depth including a reduction in hedging and
trading cost. A meta-analysis of market depth indicates that there may be potentially more
variables that could explain price changes in equity securities. Market tightness is based on
the transaction cost which is the hidden cost of buying at the ask price and selling at the bid
price. Some of the benefits for an equity security to possess market tightness includes, higher
probability of executing a trade and minimising the risk of losses arising from vast price
differences. The review of prior literature on market tightness indicates a gap in the South
African market in this area. The chapter the concluded with market resilience which is the
extent to which prices adjust quickly to significant order imbalance or uninformative shocks.
Gaps in literature where also identified where it is evident that market liquidity is an evolving
concept and research on this area has been extensively covered, but very little research has
been done in the context of the BASEL framework, especially in South Africa. Therefore, the

next chapter, which is the methodology, highlights the blueprint used to achieve the objectives.

CHAPTER 5
RESEARCH METHODOLOGY
5.1 Introduction

This chapter aims to describe the blueprint of the research process, and the justification for the
research methods used in this study. This chapter also highlights the data collection and

analysis process that was implemented.

This chapter begins with section 5.2 with the justification of the research design and paradigm.

The following section (5.3) provides the research approach used, followed by section 5.4,

92



highlighting the data collection method variables used to analyse financial market liquidity.
Sections 5.5 highlights the data analysis method and proceeds to section 5.6 and Section 5.7,
which highlights the justifications of methodology and the conclusion and summary of the

chapter.

5.2 Paradigm

The research problem was viewed through the lens of the positivist paradigm. According to
Kawulich (2012:1), a paradigm is a particular worldview characterised by assumptions
regarding the nature of social reality (ontology) and the nature of knowledge (epistemology).
The features of a positivist paradigm influence the researcher’s objectivity in investigating the
research problem (Kawulich, 2012:2). The aim of the positivist is mainly to objectively gain an
understanding of the phenomenon under study, which is detached from the researcher’s views
(Thanh & Thanh, 2015: 24). The primary pursuit of this phenomenon is rooted in objective

epistemology, which suggests that realities can be observed and justified (Dammak, 2015:5).
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Furthermore, in the positivist paradigm, the researcher adopts a non-participative, neutral and
distant position, resulting in a more in-depth understanding of the phenomenon (Thanh &
Thanh, 2015: 24). Another crucial principle in positivism is that the study phenomenon
accurately measures the relationship between variables (Bogdan & Biklen, 1998, cited in
Kivunja & Kuyini, 2017:33). In addition, the nexus of positivist emanates from the belief that
well-founded, logical and reasonable knowledge can only be justified based on direct
observations of collected data (Dammak, 2015: 5). Unswerving evidence is only valid when
proven empirically (Crotty, 1998, cited in Cresswell, 2009).

Consequently, positivism postulates a great emphasis on quantitative analysis to understand
the subjects’ viewpoints under study considering that these assumptions, reality exists
externally and objectively (Bogdan & Biklen, 1998, cited in Kivunja & Kuyini, 2017: 33). As
already highlighted in the first chapter, this study investigates the financial market liquidity
position of level 2B common equity securities for banks operating in South Africa. Therefore,
a positivist paradigm is appropriate as this forms part of an objective experience. By
understanding the market liquidity of banks, appropriate interventions can be developed.
Regarding the epistemological assumptions of positivists, knowledge is only valid if it can be
observed. That is to say, attitudes, thoughts and feelings cannot be regarded as objective
attributes which are not mind-dependent and abandon the notion of subjective research (Wilis,
2007:10). Correspondingly, positivists do not value subjectivity, disregarding meanings and
interpretations to data analysis (Pring, 2000, cited in Dammak, 2015; Willis, 2007, cited in
Thanh & Thanh, 2015). Finally, the epistemological knowledge that emerges via positivists
assumes that the interactions between variables must be observed, and conclusions should
be based on the findings rather than the interactions between people that are co-constructed
and interpreted (Haverkamp & Young, 2007:268). In this study, the epistemological knowledge
will be based on the observed level of interdependence between the dependent and

independent variables from which conclusions will be drawn.

5.3 Research Approach

This study made use of a quantitative approach to analyse the research questions. A
gquantitative approach was deemed relevant for this study as it assumes a dual role of testing
ideas against data and getting ideas from the data (Chigbu, 2019:3). This dual principle is the
crux of quantitative data analysis and the relative strength of empirical analysis (Chigbu,
2019:4). The hypothesis developed was tested against the panel data collected from
Bloomberg and Yahoo finance and Ycharts in order not to rely on ad hoc justification and
subjective views but rather factual analysis. Also, important trends from the panel data, such

as causality, were observed to provide meaningful analysis. Furthermore, conceptualising the

94



research problem in section 1.4 requires a quantitative approach to unpack the arguments and

scrutinise the problem.

Also, a quantitative approach is closely linked with the positivist paradigm as positivists
recognise that the research problem may also occur in a social context and therefore
appropriate to state that the most fitting way to make sense of social problems is through
numbers and meticulous statistical tests (Gichuru, 2017:2). In this approach, the researcher
aims to get insightful and thorough information through facts from analysis (Thanh & Thanh,
2015:33). Thus, a quantitative methodology enables positivists to comprehensively understand
the research problem in the relevant context (Thanh & Thanh, 2015:34). In addition, this
approach resonates with positivism as quantitative methods allow the researcher to adequately
grasp the relationship between cause and effect.

Regarding the current research problem, which investigates the market depth, market
tightness and market resilience, the research approach and paradigm cannot be separated
from the social context that gives rise to the abovementioned problem. Furthermore, the
complexities of the context in which it is perceived show a lack of financial market liquidity, and
banks may find it difficult to trade their level 2B common equity securities at fundamental values
(Schmitz & Hesse, 2014; IMF, 2013). Finally, the researcher will use a quantitative
methodology to uncover the financial market liquidity of level 2B common equities in South
Africa.

5.3.1 Research design

A research design is a strategy used as a blueprint to logically and systematically integrate the
different components to achieve the aims (Faryadi, 2019:769). In other words, a research
design is an action plan to logically blend the data collection process and analysis to meet the
research objectives (Akhtar, 2016:68). Silvia (2017:2) believes that research design coherently
glues the different components of a study to arrive at a logical conclusion. A correlational
research design will be used to test the existing theoretical underpinnings of financial market
liquidity themes highlighted in section 1.4.4. The significance of market liquidity theories is the
concession of the importance of liquidity management in banks. The three leading indicators,
which are market depth, market tightness and market resilience, will be used to estimate the
liquidity of the designated common equity securities. Analysing the market liquidity of level 2B
common equity securities for commercial banks in South Africa requires a research design
approach rooted in quantitative epistemology. The nature of the research questions and the
hypothesis does not require subjective inputs. To this end, a correlational research design is
suitable when a study aims to identify trends, estimate correlations and identify relationships

between variables such as this study.
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Correlational design studies are usually exploratory, where the researcher seeks to investigate
and observe the relationship between the dependent and independent variables and the
strength of the relationship, if any (Van Wyk, 2012). This type of research design portrays a
vivid and accurate representation of variables pertaining to the research questions.
Correlational designs do not involve manipulating variables using scientific methodology to
confirm or disagree with the hypothesis (Bhattacharjee, 2012:35). In its simplest form, the
design approach observes and estimates the relationship between variables without subjecting
them to external conditions. Although this type of research design is backwards-looking and
investigates the historical relationships which can cease to exist at any time, a static model
was used to investigate the patterns and relationships between the variables. Therefore, a
correlational research design was suitable and used in this study to achieve the aims and

objectives.

5.3.2 Population, sample and sampling

The population of this study consist of all possible level 2B common equity securities for all the
commercial banks operating in South Africa. There are currently 13 banks registered to
operate in South Africa and trade on the JSE (SARB, 2022). In addition to this, there are three
mutual banks, three co-operative banks, 15 local branches of co-operatives, and 31 foreign
banks with local representative’s offices. A table of the list of banks operating in South Africa

is shown below.

Table 5.1. Registered Banks in South Africa as of July 2021

Institution Value of assets as at July 2021 Ranking
Standard bank ~ R1550 billion 1
FirstRand Limited ~ R1400 billion 2
Absa bank ~R1260 billion 3
Nedbank ~ R 1110 billion 4
Investec Bank ~ R490 billion 5
Capitec Bank ~ R150 billion 6
Discovery Bank Limited ~ R12 billion 7
Tyme Bank Limited ~ R2 billion 8

other Banks ~ R480 billion
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Source: Writer (2021)

Considering the specific types of assets that need to meet the criteria for level 2B common
equity shares, it is important to define the population boundaries so that the study remains
focused. Firstly, this study only used the common equity securities that meet the criteria
defined by the BCBS (2010:27) that qualifies for HQLA. This is necessary because the
required data needed can be easily accessible. Also, the level 2B common equity securities
that have been trading for a minimum of 5 years will be considered in this study as the needed
data falls within the required sampling period and also considering the implementation time
frame of the LCR and NSFR, which was in 2014 (BIS, 2015:4). These specific registrations
and operational time boundaries were set as pro-market liquidity characteristics associated
with the Basel Ill framework highlighted in chapter 3. Within the parameters of the population,
researchers usually select samples suitable for data collection, which is known as sampling.
This is to achieve the aims and objectives of the study by selecting the needed information by
virtue of specific characteristics regarding the phenomenon of interest (Etikan, 2016). In this
study, a stratified random sampling technique was used to select specific level 2B common
equity securities in accordance with the characteristics of HQLA. This sampling technique is
used when the population is heterogeneous, and certain homogenous groups can be
separated based on specific parameters (Shi, 2014:3). The first step was to classify the
population according to the characteristics indicated in section 3.5.1. the sampling frame was
then established, which was from May 2016 to May 2021. A stratified sampling technique was
used because not all common equity securities are a good representation of the specific

securities that adheres to the BASEL Il framework.

54 Data collection method

As already indicated, the required data was retrieved from Bloomberg and Yahoo Finance,
which are databases. These information sites provide reliable financial information ranging
from but not limited to share prices, trading information and trading frequencies, bid-ask prices.
Bloomberg and Yahoo Finance currently have the financial information of more than 35000
(Wang, Li & Anupindi, 2015), and these data sites have all the necessary information pertaining

to financial market liquidity required for this study.

The data collection phase began with applying and confirming an ethics clearance certificate
from the Higher Degree Committee (HDC) at the Cape Peninsula University of Technology.
The researcher first identified the standard equity securities trading on the JSE that qualify to
be included in the level 2B as highlighted in chapter 3, section 2.6.1. The specific

characteristics to be considered where;
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e Ease and certainty of valuation.

e Low correlation with risky assets.

e Listed on recognised exchange.

e Market size and trading frequency.
o Low volatility.

e Low credit and market risk.

Although most banks could not disclose their specific equity securities used for the LCR, the
researcher did an extensive investigation. According to BCBS (2010:13), ease and certainty
of valuation depict the extent to which the information necessary for valuing security is readily
available. In this study, audited financial statements and other financial market information
from reliable sites such as Bloomberg and yahoo finance were easily retrieved for all the level
2B common equities used in this study. This information is widely used to provide an objective

valuation with little or no assumptions.

The requirement of low correlation with risky assets seeks to ensure that the prices of HQLA
do not move in the same magnitude as risky assets or portfolios. In meeting the low-risk
requirement, HQLA should provide sound risk reduction benefits in minimising volatility and
was measured based on the extent to which the returns fluctuate. Volatilities and correlations

were calculated on excel using the std.s function and was based on the formula below;

Standard deviation = IZ(XT_“)Z

Where x is the return of security and u is the average return of the security

A correlation coefficient was computed between the selected level 2B common equity and a
sample of three risky assets. The first table highlights the volatility of the sample 3 securities
and then proceeds with the correlation between the securities. The correlation between the
stocks was calculated by first computing the daily returns and then estimating the linear

relationship between the securities.

Table 5.2. Volatility of risky assets and the market

Market (JSE Index) Monthly
Code Security monthly Volatility monthly Volatility difference
CMO 10.61% 2.22% 8.39%
BEL 7.82% 2.22% 5.60%
SNH 8.60% 2.22% 6.38%

Source: Author
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Table 5.3. Correlation between level 2B common equity and risky assets from 2016-2021

CODE CMO BEL SNH
ABG 2.44% -1.16% -3.20%
AFE 2.92% -0.31% -5.48%
AGL -3.36% 1.21% 0.22%
ANG 4.17% -2.34% 0.09%
APN 0.74% -0.93% -2.03%
AVI -4.15% 3.56% -4.31%
BAW -3.67% 2.40% 0.59%
BHP -1.11% 1.71% -3.82%
BID 0.15% -3.14% -3.75%
BVT 0.41% 0.19% -2.61%
BTI -0.14% -0.85% 0.20%
CLS -1.46% 0.29% -4.03%
CPI -1.89% -0.07% -3.41%
DSY 1.25% 2.34% 0.16%
FSR -0.86% 0.03% -1.63%
GFl 6.04% -0.43% 0.13%
GLN -2.59% 3.37% 0.96%
HAR 6.92% -3.09% -0.56%
IMP 1.12% -0.89% -3.67%
INL -4.23% -1.61% -1.44%
INP -4.37% 0.21% -1.40%
IPL 0.50% 1.06% -4.64%
JBL 1.26% -0.85% 2.75%
KAP -0.47% 1.09% 0.55%
K10 -1.59% 2.08% -3.48%
LBH 1.05% 1.18% -3.30%
LHC 1.45% 0.17% -3.81%
MRP 3.09% -1.62% -0.98%
MSM -2.36% -0.28% -0.65%
MTM 0.47% 1.83% -2.43%
MTN -6.17% -2.29% -1.62%
NED -0.12% 0.97% -2.31%
NHM 3.67% 1.51% 0.03%
NPN -0.72% -2.75% 0.42%
NTC -1.14% -3.62% -5.50%
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PIK 0.63% 2.88% -3.27%
RBP 2.63% 3.06% -0.15%
REM 0.69% -1.53% -3.48%
RMI -2.48% 1.22% 1.87%
SAP -0.40% 0.08% -2.23%
SBK -1.82% -0.73% -2.17%
SHP -1.35% 0.26% -4.12%
SLM 2.06% -0.74% 1.50%
SNH -0.41% -0.18% 1.64%
SOL -0.46% -0.39% -1.27%
SSW 4.81% -1.57% -4.87%
TFG -1.04% 0.12% -2.89%
TKG 3.12% 1.69% -3.00%
TRU -2.11% -1.42% -0.93%
VOD -1.95% -3.50% -4.15%
WHL 2.44% -1.16% -3.20%

Source: Author

The correlation values between the level 2B HQLA common stock and risky assets are well
below 7%, confirming the low correlation between the two sets of assets. As a norm, a
correlation of 70% or higher is considered high and significant in the positive direction and vice
versa (Reilly & Brown, 2003: 74; Schober, Boer & Schwarte, 2018:1765). Furthermore, the
HQLA common equity securities selected in this study had the most significant market value
and were the most traded as of the first of March 2021 as per the high-frequency data retrieved
from the trading view (Trading view, 2021). Also, this site provided valuable information
regarding high-frequency trading information useful for the purpose of this study. Regarding
low volatility, a comparative volatility analysis was made between the level 2B HQLA common
equities used in this study, the market and risky assets. The table below presents and

highlights the analysis.

Table 5.4. Comparative volatility from 2016 -2021

Market (JSE Index)

CODE Security monthly Volatility monthly Volatility Monthly difference
ABG 3.21% 2.22% 0.99%
AFE 2.05% 2.22% -0.16%
AGL 3.11% 2.22% 0.89%
ANG 2.17% 2.22% -0.05%
APN 3.52% 2.22% 1.30%
AVI 2.13% 2.22% -0.09%
BAW 3.28% 2.22% 1.06%

100



BHP
BID
BVT
BTI
CLS
CPI
DSY
FSR
GFlI
GLN
HAR
IMP
INL
INP
IPL
JBL
KAP
KIO
LBH
LHC
MRP
MSM
MTM
MTN
NED
NHM
NPN
NTC
PIK
RBP
REM
RMI
SAP
SBK
SHP
SLM
SNH
SOL
SSW
TFG
TKG
TRU
VOD
WHL

Source: author

2.63%
2.70%
2.74%
2.35%
2.54%
3.40%
3.10%
2.96%
2.51%
3.12%
2.91%
2.95%
3.09%
3.35%
3.79%
2.53%
2.30%
2.13%
2.84%
2.88%
3.37%
3.93%
3.52%
3.84%
3.36%
2.25%
2.75%
2.83%
2.55%
2.99%
2.27%
2.60%
3.80%
2.95%
2.86%
2.81%
0.12%
2.09%
2.12%
3.47%
3.97%
3.45%
2.12%
2.88%
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2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%
2.22%

0.41%
0.48%
0.52%
0.13%
0.33%
1.19%
0.88%
0.74%
0.29%
0.90%
0.70%
0.73%
0.87%
1.13%
1.57%
0.31%
0.09%
-0.09%
0.62%
0.66%
1.15%
1.71%
1.30%
1.63%
1.14%
0.03%
0.53%
0.61%
0.34%
0.78%
0.05%
0.38%
1.58%
0.73%
0.64%
0.59%
-2.10%
-0.13%
-0.10%
1.25%
1.76%
1.23%
-0.09%
0.66%



The monthly volatility between the market unpredictability and the selected level 2B common
equity differs by a small margin. The market’s volatility is slightly lower than equity assets. In
some cases, these assets had lower volatility than the JSE index. Comparing these values
with the volatility values of the sample risky assets in table 5.4 shows that the selected level
2B common equity securities possess low volatility compared to the risky assets. In defining
these specific parameters, it is clear that the common equities used in this study meet the
requirements of liquid assets outlined in the BCBS (2013:3)

From the 60 levels, 2B HQLA common stock identified, 51 was used as a sample because
nine equity shares did not have the required 5-year daily trading data (2016 — 2021). This
resulted in an 85% representation of the total population. Once the specific common equity
shares were identified, their specific codes were entered into the Bloomberg terminal to obtain
the financial data. Bloomberg has a customised setting that allows the required data to be
downloaded in excel. This function was activated on the top right-hand corner of the Bloomberg
page. In addition to this, the Rand value function and export function was also activated. The
researcher then navigated to the template page where the required variables were entered,
and a customised report for each common equity share was generated. This process was

repeated until all the data was retrieved.

However, not all the data was collected from Bloomberg; the number of shares outstanding
was collected from Ycharts and Yahoo Finance. Logging to the websites, the specific codes

for each common equity share was entered into the search button. The daily prices were

1

collected for each security and were used to calculate the ln% and Price effect.
0

54.1 Data Variables

As already mentioned, the required data needed for this study was retrieved from Yahoo
Finance and Bloomberg databases. These data collection sites are viable, credible and provide
reliable secondary data needed and have been widely used in other studies (Dicle & Levendis,
2011; Nayak, Pai & Pai, 2016; Borke, 2017; Xaba, 2017; Herzog, 2018; Weijden, 2020). In
order to successfully gain an understanding of the research objectives, specific variables were
used for market depth, tightness and resilience. These indicators were also used in the study
of Kyle (1985); Bank, (2011); Olbrys & Mursztyn, (2019); Wanzala et al., (2018); Saleemi,
(2014); Goyenk, Holden & Trzcinka, (2009); Engle & Lange, (1997) to investigate market
liquidity. A description of the dependent and independent variables highlighted in table 5.5 is

described below.
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DLR; = In—22
Py

The first liquidity measure (DLR;) that was used in this study is the logarithmic price scale. The

price scale (ln%) is the log ratio of the closing price to that of the previous day and was also
0

used in the study of Wanzala et al.,(2018); Vidovic, Poklepovic and Aljinovic (2014). The log
price scale was regressed against the independent variables to measure the sensitivity of
trading volume, buyer and seller initiated trade to price distribution changes. As already
mentioned, liquid securities tend to be less sensitive to changes in trading activities. A
significant positive relationship between the log of price scale and trading volume, buyer and
seller initiated trade will indicate an illiquid asset (Black, 1971). This is because HQLA
recognises the long term and short term price stability trends and the prices in these illiquid
assets tend to move based on aggressions by market participants, which is in line with the
notion that when there are more buyers than sellers. This is to say that the aptness of limit
order books to suck up trading orders depends on the aggression of market participants. This

measure will be used to measure market depth.
DLR;z = Price effect (P1 — Po)

The second dependent liquidity ratio (DLR>) is the price effect which is the difference between
the closing prices (P1 — P0). According to Sueppel (2019), significant price changes dueto TC
and other market variables are critical determinants of financial market liquidity volatility. On
the other hand, Santosa (2020:177) suggested that price effect is a better determinant of high-
frequency trading and is free from size bias. Therefore, low financial market liquidity can cause
a significant price effect because market participants trade off their positions at a significantly
different market price. Conversely, a smaller price effect change indicates a high level of
financial market stability and liquidity in the asset because of relatively constant prices. This
sentiment was also echoed by Sueppel (2019), who pointed out that low market liquidity will
precipitate significant changes in prices with respect to trading activities giving rise to liquidity
premium. It is important to note that the two dependent variables are different. DLR1 measures
the distribution of returns from its mean while DLR: s the difference between prices measures

changes in volatility with respect to transaction cost (Miskolczi, 2017:136)
Independent Variables
ILR; =TC

The first independent variable is the TC which is the difference between the bid price and ask
price. TC is a standard measure of liquidity that represents the cost of trading (Patial & Sharma,

2016). The TC is also the highest price that the buyer is willing to pay minus the lowest price
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a seller is willing to accept (Barardehi, Bernhardt & Davies, 2016). Therefore, the cost of
executing a trade over a short period should be small with minimal effect on the market price
for liquid financial assets (Sueppel, 2019). This is because low TC reinforces market dynamics,
and market participants are under no selling pressures as the asset can be easily sold at its
fundamental (Sueppel, 2019). Also, a wide TC may signal fewer bid or ask orders prevalent in
an illiquid market (Barardehi, Bernhardt & Davies, 2016). This is considered essential to liquid
assets and facilitates the functionality of a market. In this study, the cost of trading was
considered for large orders and how it affects price distribution to reflect the financial market
liquidity position of the level 2B common equity securities. This approach has been used in
several studies, including the studies of Kapingura and Ikhide (2011), Saleemi (2014), Tayeh
(2016), Hu and Cai (2019).

ILV>.=TV

Trading volume (TV) was also used as an independent variable in this study. TV refers to the
total amount of contracts traded on particular security for particular security (Kim & Ogden,
1996). TV is also the primary driver of liquidity and should have minimal impact on the price
(Choridia et al., 2001). In addition, TV tends to have an absorptive impact on prices in illiquid
assets and feeds positively on each other (Cheriyan & Lazar, 2018). Muktiyanto (2015);
Bogdan, Baresa and lvanovic (2012) also used TV to measure the independent variable to

investigate market liquidity.
ILVs = BIT

Buyer initiated trade (BIT) was another independent variable used to investigate market
liquidity. BIT refers to the number of trades executed from the bid side orders (Lu & Wei, 2009).
BIT is a significant determinant of market liquidity because it determines the asset’s order
imbalance or order flow (Black, 1971). It is also used to establish the level of asymmetric
information in a market (Lee & Radhakrishna, 2000). The study of Lee (1990) showed that BIT
could be used to investigate the degree of market response to the number of trades initiated
from the buyer’s perspective, which is in line with the proposal of Black’s (1971) price continuity

theory of liquidity. It will be interesting to see how the BIT affects the dependent variable.
ILVs = SIT

Seller initiated trade (SIT) was the last independent variable used in this study. SIT are trades
initiated from the short side, which may signal market risk if the number of participants
increases within a short period (Zhou & Yang, 2019). An illiquid asset causes momentum in
SIT, which causes deviation in asset prices from its fundamental value. Considering the nature

of market liquidity, it is crucial to investigate if price movements are caused by trades initiated
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from the sell and buy sides, as Black proposed (1971). The table below highlights the

dependent and independent variables for each component of market liquidity.

Table 5.5. Variables and measures of liquidity (dependent and independent)

Source: Author

DLR1 Py Bloomberg
In—
Py

DLR2 P1—Po Bloomberg

ILV1 TC Positive Bloomberg and Yahoo
Finance

ILV2 TV Positive Bloomberg

ILV3 BIT Positive Bloomberg

ILV4 SIT Positive Bloomberg

LCR HQLA Financial statements

Cash inflows — Cash outflows

NSFR Available amount of stable funding > 100 Financial statements

Required amount of stable funding

The table below highlights the dependent and independent variables for each component of
market liquidity.
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Table 5.6. Financial Market liquidity breakdown

Market depth (Trading based measures)

Dependent variable Independent variables

logarithmic price scale BIT, SIT, TV

Market tightness (Cost based measures)

Dependent variables Independent variables

Price effect TC

Market resilience

Ratio of long term market price variance to short term market price variance and the impact of trading

volume on price effect.

Source: Author

5.5 Data analysis

As already mentioned, the collected data was organised in the form of panel data. A panel
data has two main characteristics denoted as Xi, where i represent observations that run from
1 to the n" term indicating the cross-sectional units, and t represents observations that run
from 1 to T periods representing the time observations. A panel data was used because it
provides an accurate prediction of the phenomenon under investigation than other types of
data sets (Hsiao, 2007:6). Also, it has more variability, provides in-depth information and is the
foundation of aggregation analysis (Hsiao, 2007:6). These descriptions fit the purpose of this
study, where the aggregate changes in TV, SIT, BIT and TC were regressed against the
dependent variables. According to Coakley, Fuertes & Smith (2006:2366), panel data has the

following characteristics;

o Panel data allow for subject-specific variables taking heterogeneity into account
e Panel data is more informative, allowing for more degrees of freedom as well as less
collinearity.
e Panel data can overcome the issue of omitted variable bias if the appropriate model is
used.
EViews, an econometric software, was very useful in analysing the panel data. The workspace
of EViews involves analysing, organising and offering insight into non-batched and batched

statistical analysis, which is suitable for panel data analysis. Focusing on analysing the data
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set, EViews enabled the researcher to generate chart reports, descriptive statistics and
examine the relationship between variables. In so doing, the researcher gained rich and
insightful understandings of the relationship between the dependent and independent
variables. This software also has customised functions such as normality tests, which allowed
the researcher to inspect the data and conduct inferential statistics visually. To facilitate the

data analysis, the price effect and ln% were calculated on excel before being exported to

0

EViews. The data analysis process on EViews was in two stages; the first stage was from

when the data was partly converted to ratio on excel to the unit root test as shown below.

5.5.1 Descriptive Statistics

Most quantitative studies involve describing the characteristics of specific variables to establish
relationships between objects (Marshall & Jonker, 2010:4). A descriptive statistic summarises
and categorises the data, explaining its nature regarding where it is concentrated and spread
(Thompson, 2009:56). Descriptive statistics aims to provide summaries on uncertainty and
variability of the data and the pattern of the collected data (Kaliyadan & Kulkarni, 2019:83). In
this study, a descriptive analysis was conducted to summarise the independent and dependent
variables. The standard deviation, mean and coefficient of variation (CV) values for the
dependent and independent variables were estimated to summarise, categorise and describe
the patterns of these variables. These were the only relevant measures deemed relevant for
this study. CV is the ratio of standard deviation to the mean and is a meaningful measure of
comparing two magnitudes of variations (Pélabon, Hilde, Einum & Gamelon, and 2020:181).
According to Couto, Peternelli and Barbosa (2013:958), a CV of more than 30 indicates a
greater variability and risk/reward trade-off, although there is ho consensus on an appropriate

CV value. This benchmark will be used in this study.

55.2 Unit root test

A prerequisite for choosing an appropriate analysis model is to establish if the variables
involved in the data analysis are stationary at levels, first differencing order or second
differencing order based on unit root testing (Coakley, Fuertes & Smith, 2006:2345). Stationary
refers to the ability of a random process whose joint distribution is constant over time (Greunen,
Heymans, Heerden & Vuurren 2014:2). This means the extent to which the mean and variance
are constant over time, and the covariance is strictly dependent on the lag between the periods
and not on time (Gimeno, Manchadoa & Minguez 1999:73). A panel data should meet three
basic criteria to be considered stationary (Horvath, Kokoszkab & Rice, 2013:67). Firstly, the
expectation of the process should be equal to a constant Mu (u). Secondly, the variance (Xy)
should be equal to sigma square (62), where sigma square is not a function of time, and lastly,

the covariance of X; with X+ is a function of h and not a function of time as depicted below.
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Cov (X;, Xpsn) = () # G(t) onen... (3)  (Horvath, Kokoszkab & Rice, 2013)

These three specifications imply that X:is coming from a data generating process for all time,

as shown below.
X, «— DbP, V: (Horvath, Kokoszkab & Rice, 2013)

Also, stationary panel data simplifies the law of last numbers and allows the application of
central limit theory required to make any inferences (Jonsson, 2011:671). Non-stationary panel
data will produce dubious results, referred to as spurious regression (Pelagatti & Sen,
2013:92). According to Greunen et al. (2014:4), three methods are typically used to determine
whether panel data is stationary. These are the graphical method, correlogram and unit root
test (Jonsson, 2011:675). The unit root test provides the most reliable method of estimating
stationary data, and it was therefore used in this study. There are three methods of conducting
a unit root test, these are, the Augmented Dickey-fuller test (ADF), Kwiatkowski, Phillips,
Schmidt and Shin test (KPSS test) and Phillip-Peron test (P-P test). The ADF test is used to
test for a more complex autoregressive process where an additional lag term is included in the
dependent variable to get rid of autocorrelation (Pelagatti & Sen, 2013:94). The ADF test is an
advanced Dickey-Fuller test where lagged values are fitted in the model to ensure that the
error term is not correlated with another observation’s error term resulting in autocorrelation
(Pelagatti & Sen, 2013:94). Autocorrelation presents a serious problem for most regression
analyses. Therefore, an ADF test was used to test the presence or absence of stationarity. An

ADF test follows the model below;
Ayt =a+ 53’t—1 + Z?:l ,Bi A)’t—l + Et (Tam, 20133496)

The logic of the ADF test is that when the p-value of the test statistics is less than 5%, then the
null hypothesis is accepted and if greater than 5%, then the null is rejected (Tam, 2013:3496)

as shown below.
H,: Stationary panel data. P-values is less than or equal to 5%.
H,: Non-Stationary panel data. P-value is more than 5%.

A P-P test was used to supplement the ADF test conducted. The P-P test is non-parametric
and therefore needs no additional lags for the dependent variables (Kilig, 2011:276). The P-P
test allows for a wide range of classes, such as autoregressive integrated moving averages
(ARIMA), which are heterogeneously distributed (Franco & Zakoian, 2011:850). The P-P test

108



builds on the ADF test but eliminates the problem of serial correlation and Heteroscedasticity
in the error term (Choi & Kim, 2017:5). The P-P test follows the following model,

Ye = a+6y;_1 + & (Choi & Kim, 2017:5)

Where 6 is a form of t-test to correct the error € for serial correlation and Heteroscedasticity.

Therefore, the hypothesis below should hold
H,: Stationary panel data. P-values are less than or equal to 5%
H4: Non-Stationary panel data. P-values are more than 5%

The second stage of the data analysis depended on the unit root test conducted. There are

two outcomes of the unit root test that determined the choice of model. These alternatives are;

e All variables are stationary at levels.

¢ All variables are not stationary at levels.

All the variables used in this were stationary at levels, therefore the diagram below illustrate
the data analysis blueprint

Figure 5.1. Data analysis method for stationary variables at levels.

Unit root test

Augmented dicky fuller test and Phillip-Peron test

All variables stationary at levels

Fixed effect Random effect

Hausman Test

Wald causality test

Implications for LCR and NSFR
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Source: Adapted from Shrestha and Bhatta (2017)

Initially, the researcher wanted to use a dynamic model but the number of instruments in this

study is greater than the number of observations as shown in the error message below.

Figure 5.2. Error message from Eviews

B =

Error Message X

! 5 Number of instruments greater than number of observations

[ ]
=
To this end, a static model was used in the form of a fixed effect and random effect test. The
purpose of a fixed-effect model and random effect model is to examine the relationship
between the dependent and independent variables and the response on one variable due to
changes in another variable (Khamis, Razak & Abdullah, and 2018:383). A fixed-effect model
investigates the relationship between the independent and the dependent variables where
each has specific characteristics (Oscar Torres-Reyna, 2007:4). This specification allows the
researcher to analyse the net effect of the independent variables on dependent variables and

does not have any constant term.
Yie= B1 *+ BaXair + P3Xsir + Uit
(Studenmud & Johnson, 2016:477)

On the other hand, a random effect is based on the intuition that the intercepts for each cross-
sectional data are derived from the average intercept in the distribution, making the data
variables independent of the error term (Hsiao, 2014:44). The random effect model is similar
to the fixed effect model but assumes that the variation across variables is random and

uncorrelated (Bell, Fairbrother & Jones, 2019:1060). A random-effect model is given by
Vit= B t BaXair T B3Xzir + Uit (Bell, Fairbrother & Jones, 2019)

A Hausman test was conducted to determine an appropriate model for the data set in this
study. A Hausman test is appropriate when the error terms are correlated and not captured in

the unobserved variable (Hausman, 1978: 1252). Also, this test is suitable when the
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endogenous variables are determined by variables that are not affected by independent
variables (Hausman, 1978: 1252). The model specification is shown below, where the null
hypothesis indicates that the random effect is independent of the explanatory variables while
the alternate hypothesis indicates that the random effect is not independent of the variables
(Bell, Fairbrother & Jones, 2019:1058).

Table 5.7. Estimators of fixed effect and random effect

Specifications Fixed effect Random effect
Ho: Covariance =0 Not reliable Reliable
Hi: Covariance # 0 Reliable Not reliable

Source: Adapted from Ait-Sahalia and Xiu (2019:177)
Accordingly,

Ho: Random effect model is appropriate; p-value is more than 5%
H.: Fixed effect model is appropriate; p-value is less than 5%
5.5.3. Models specifications

Model specification refers to the set of variables included in a model and the functional form of
specific relationships (Allen, 1997:166). A specified model should not be under fitted or over
fitted because relevant variables might be omitted or irrelevant variables may in included
(Hawkins, 2003:1). The omission of variables may be due to unavailability of data or simply
oversight leading to specification bias (Whitehead, Hoban & Clifford, 1994: 996). Conversely,
adding more variables than required or irrelevant variables may lead to an increase in the
variance of the estimated coefficient (Heinze, Wallisch & Dunkler, 2018:437). To avoid the
potential problems of over fitting and under fitting, this study made use of the traditional
variables used in the literature and the variables proposed by Black (1971) to test for market
depth and market tightness. The output of the F-statistics in the model was used to determine
if the model is a good fit (McNeish, 2018:3). The model is a good fit if the p-value of the F-
statistics is less than 5% and vice versa (Frost, 2021). The specified model used was directly

linked to the hypothesis being tested which was; TV, BIT & SIT will significantly impact

111



logarithmic of price scale and TC will have a significant impact on price effect respectively.

Therefore, the following models were used;
ln% it= Bo+ BTV + BoBIT;; + B3SIT;, + €;; where E;; is the error term.
0

P, . Py=Yo+ Y TC;; + a;; Where a;; is the error term.

The final analysis for this alternative was the Wald causality test. Regression statistical
inferences do not logically imply causation. Although there might be evidence of an existing
relationship, simple regression cannot determine the direction of influence. Hence the need for
a Wald causality test to determine causality. Causality is appealing through the lens of a
theoretical framework. The theoretical considerations used for the test are described in chapter
2. More specifically, the following causality relations will be investigated through the Wald

causality test.

e TV, BIT and SIT causes changes in log of price scale

e TC cause changes in price effect.

To this end, the following hypothesis will apply to the Wald causality test.

Ho: TV, BIT and SIT cannot cause changes in the In price scale. In this case, the p-value > 5%.
Ha: TV, BIT and SIT cause changes in In price scale. In this case, the p-value < 5%.

For the second hypothesis, the following will apply

Ho: TC cannot cause changes in P1 — Po. In this case, the p-value > 5%.

Hi: TC can cause changes in P; — Po. In this case, the p-value < 5%.

The result from the above findings will be used to make inferences about the adequacy of the
LCR and NSFR.

5.6 Model for Market resilience

The price variations with financial market attributes are paramount for liquid assets (Bianchi &
Frezza, 2018:378). According to Bhattacharya and Bhattacharya (2018:4), although there may
be distortions in equilibrium prices, the prices of liquid security should follow a continuous
random movement in which the long-term variance should be equal to the sum of the short
term variance. Due to lower transaction costs and minimal fluctuations, the variance in liquid

markets is expected to have smaller values. Therefore, the following should apply;

Var (RT)(Longterm Variance) =1 orclose to 1

T+VAR (RT) (sum of short term variance for period t)
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Bhattacharya and Bhattacharya (2018:4)

Where t = number of short term periods that make up the long term period. The ratio of long-
term variance to short term variance is a standard measure for market resilience (Bhattacharya
& Bhattacharya, 2018:4). This approach is used to estimate resilience by computing the asset
price deviation from the random hypothesis. Consider an asset with price at time (t) to be S;, if
the asset price is continuous then,

St =81t

Where 11 is a homoscedastic uncorrelated disturbance (Arellano & Bond, 1991:278). Since

is uncorrelated, the following should apply (Viceira & Campbell, 2004:20);

E(m) =0, Var (m,) = 6;, where E(m, m;) =0 for T#t

For continuous random movement, AS = 1; because St = Si1, therefore

Var (St - Stz) = Var (St - Sta) + Var (Su - St2) = 26,

Var (St - Sur) = T62

Therefore, for a continuous random price movement, the following should apply

AS = D+ Therefore the variance formula becomes;

St — St—
Var Dy = 226" JSer) th,Z{t D=1
Var Dr =1 implies that the deviation from one period to the other due to continuous price
movement is the same. Considering the relevance of covariance (CV) the variance ratio (VarR)
becomes

Var (DT - DT.1) = 2Var (DT) +2CV (DT, DT.1)
5.7 Justification for model specifications

Econometric models have several advantages over traditional correlation models or

mathematical models. These advantages are listed below, which justifies the use;

¢ In most empirical analyses, econometric models are extensively used to estimate the
causality and volatility clustering between the independent and dependent variables
(Moosa, 2019:10).

¢ In empirical analysis, parametric specifications are usually obdurate due to extensive
parameters; therefore, the most suitable model should be able to capture

contemporaneous variations between the dependent variables (DLR1, DLR>) and the
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independent variables (ILVi1, ILV2, ILVs, ILV4, ILVs) which is the case of the
abovementioned model (Studenmud & Johnson, 2016:3).

e When modelling financial theories, an econometric framework is usually preferred
because of its perceived inclusion of all relevant information and reduces the bias in
measurement (Heckman, 2001:4).

e Econometric analysis was used in this study because it is superior to traditional models
such as simulation models in the context of this study. It also provides a better analysis
of long and short term relationships between dependent and independent variables and
empirically consistent results (Moosa, 2019:10).

¢ In addition, the model used in this study can adequately describe the explanatory ability
between the dependent and independent variables of financial market liquidity.

e Furthermore, the econometric model provides better forecasting ability than other
traditional models (Moosa, 2019:12).

5.8 Summary and conclusion

The purpose of this chapter was to outline the methodology and justify the identified
approaches to meet the research objectives stated in chapter 1. The link between the
hypothesis and objectives was expounded, and the models used to analyse the different
components of market liquidity. The estimation models which were used to test the hypothesis
were highlighted as well as the testing process. The data analysis began with a descriptive
statistic where the basic features of the data was explained. The next section proceeded with
a unit root test in order to determine whether the variables are stationary at levels, first
difference or second difference. This step is an important stage in deciding on the type of
analysis to be performed. A Hausman test was then used to select an appropriate data analysis
method as described in section 5.5.2. The fixed effect is advantageous in terms of time-

constraint heterogeneity while random effect is advantageous in controlling for heterogeneity.

In summary, the methodology outlined in this chapter is appropriate to address the research
objectives of this study and meet the aims. The next chapter provides the data analysis results
and a comprehensive analysis relating to the research objectives highlighted in chapter 1 and

the introduction of this chapter.
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CHAPTER 6

DATA ANALYSIS AND FINDINGS
6.1 Introduction

This chapter aims to present the findings and interpret the results of the research techniques
applied in chapter 5. Accordingly, this chapter provides answers to the following research

guestions;

e What is the market depth position of level 2B common equity securities in the South
African financial markets?

¢ What is the market tightness position of level 2B common equity securities in the South
African financial markets?

e What is the South African financial markets' market resilience position of level 2B
common equity securities?

¢ From the above questions, what will determine an adequate LCR?

¢ From the above question, what will determine an adequate NSFR?

To this end, section 6.1 begins with the descriptive statistics of the dependent and independent
variables.

e Section 6.2 highlights the second phase of the data analysis

e section 6.3 indicates the market depth position of level 2B common equity securities

e Section 6.4 indicates the market tightness position of level 2B common equity securities

e Section 6.5 indicates the market resilience position of level 2B common equity
securities

e Section 6.6 summary and conclusion
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6.2 Descriptive statistics

The table below presents the results of descriptive statistical analysis conducted for the

dependent and independent variables.

Table 6.1. Summary of descriptive statistics

Observations Mean Std. Dev. Ccv
P1- PO 62549 5.4 862.55 159.73
BIT 63748 2745736 5724771 2.08
TV 63748 2742412 5717818 2.08
SIT 63748 2739055 5703634 2.08
TC 63748 28.21 76.26 2.70

Source: Author

% was excluded from the descriptive statistics analysis because describing the
0

Firstly, In
basic features of a log variable will not give a good picture of the phenomenon under
consideration. The total number of observations from the above table was 63748 except for Py
— Po due to the computation of the price effect from the previous closing prices, resulting in
fewer observations. From table 6.1 above, the absolute mean price effect was 5.4 while the
standard deviation was 862.55, which translates to a coefficient of variation of 159.73,
indicating a relatively high degree of variation around the mean and risk/return trade-off. It was
expected that the CV for the level 2B common equity securities to be less than 30 since the
variability of these assets are expected to be low (Couto, Peternelli and Barbosa (2013:958).
Another interesting finding was the BIT, TV and SIT, which are well below 30, indicating low
values for all three measures. This may indicate that the variability moves in the same direction,
and the market participants in the South African market may be trading within a particular range
for each asset class resulting in a stable variability. As already indicated, liquid assets are
expected to trade in large volumes with low standard deviations (Basel Ill, 2010). The standard
deviation, mean and variability are similar. Although these descriptive statistics describe the
basic features of the data set, an in-depth market liquidity examination of these variables are

presented below.

6.3 Second phase of the data analysis

As already alluded to in the previous chapter, the second round of data analysis began with
the unit root analysis test to determine whether the variables were stationary. The table below

presents the results of the variables.
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Table 6.2. Unit root test for all dependent and independent variables

ross-
_ Method Statistic  Prob.** _ Observations
Variable sections

Dependent variables Null: Unit root (assumes individual unit root process)

Py

In— . ,
" P, ADF - Fisher Chi-square  4993.82 0.0000 51 63630
PP - Fisher Chi-square 4550.37 0.0000 51 63630
P1—Po ADF - Fisher Chi-square  4942.35 0.0000 51 63630
PP - Fisher Chi-square 4687.56 0.0000 51 63630

Independent variables

TC ADF - Fisher Chi-square 973.096 0.0000 51 63749
PP - Fisher Chi-square 5664.49 0.0000 51 63749
TV ADF - Fisher Chi-square  933.205 0.0000 51 63749
PP - Fisher Chi-square 7254.65 0.0000 51 63749
BIT ADF - Fisher Chi-square 929.373 0.0000 51 63749
PP - Fisher Chi-square 7256.13 0.0000 51 63749
SIT ADF - Fisher Chi-square 932.572 0.0000 51 63749
PP - Fisher Chi-square 7254.41 0.0000 51 63749

Source: EViews output

The above results in table 6.2 show that the p-values for both the dependent and independent
variables are less than 5%. The literature on unit root testing (Choi & Kim, 2017:5; Tam,
2013:3496) indicates that p-values should be less than 5% for stationary variables, evident in
table 6.2. Therefore, all the dependent and independent variables were stationary at levels
which implies that Ho is rejected and H; is accepted. These findings present a critical
consideration for this study, considering that there are two mutually exclusive data analysis
alternatives as highlighted in sections 5.5.3, 5.5.4, 5.5.5, 5.5.6, 5.5.7 and 5.5.8, respectively.
In summary, a fixed-effect model and random effect model was used for the data analysis

relying on the Hausman test.
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6.4 What is the market depth position of level 2B common equity securities in the

South African financial markets?

The above question aimed to investigate how the order size and other trading activities affect
the price distribution. Trading activities in HQLA do not affect their prices because market
participants can quickly match each other. Consequently, TV, BIT, SIT should not significantly
affect the price distribution as HQLA can sustain large market volumes. In selecting an
appropriate model, a Hausman test was conducted. The panel results for the Hausman test is

presented below.

Table 6.3. Correlated Random Effects - Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 18.363367 3 0.0004

Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob
TV -0.000000 -0.000000 0.000000 0.9836
BIT 0.000000 0.000000 0.000000 0.0001
SIT 0.000000 0.000000 0.000000 0.0418

Source: EViews output

*Prob. Are the p-values

The p-value value of the Hausman test is less than 5% (0.0004) indicating that we reject the
null and accept the alternate. Applying this finding to the current study, the fixed-effect model
is more appropriate than the random effect because the covariance is not equal to zero. The

results of the Fixed effect is highlighted below

Table 6.4. Summary of fixed effect model

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000579 0.000126 -4.587859 0.0000
BIT 4.94E-08 5.34E-09 9.249836 0.0000
SIT 2.18E-08 3.11E-09 7.020229 0.0000
TV -7.10E-08 6.18E-09 -11.48912 0.0000

Effect specification
F-statistics 4.214687
Prob(F-statistics)  0.00000

Source: EViews output
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The p-values for the independent variables are less than 5% as shown in table 6.4 of the fixed
effect. This means TV, BIT, SIT significantly affect the price distribution. In this case, the
returns realised by market participants increases when the level of trading increases as a result
of increasing market activity. Although this may be beneficial for investment practitioners, it is
certainly not suitable for liquid assets. Therefore, the market depth of the selected level 2B
common equity securities in the South African market is low due to the significant influence of
trading activities on price distribution. As already mentioned, the trading activities for liquid
assets are not expected to affect the price (Chueh, Yang, Yang & Fang 2010:157; Mu, Zhou,
Chen & Kertesz, 2010:10). The results from table 6.4 also indicate that aggressive trading
guantity move prices significantly for active trading due to price changes, and the ability to
enter or exit the market with large volumes might not be appealing. Banks will find it difficult to
quickly trade large volumes of the level 2B common equity securities without moving their
prices, which might go in an unfavourable direction. This order imbalance might provide
arbitrage opportunities that signal inefficiencies due to the assets inability to absorb large
volumes. This lack of market depth does not provide an incentive for banks to judge the order
flow, which will affect their LCRs and NSFR. This finding is in accordance with the findings of
Kempf and Korn (1998); Pennings and Kuper (2009); Boonvorachote and Lakmas (2016) but
is in contrast with the studies of Engle and Lange (2001); Bhattachary and Bhattachary (2018);
Olbrys and Mursztyn (2019) who found high or stable market depth levels. A possible
difference in the findings might be because of the type of asset used or the different geographic
location. This finding proves otherwise from the BCBS (2010) characteristics of liquid assets,

which is large volumes with little variability.

Apart from the significant effect, the coefficients also present some interesting findings. TV
moves in the opposite direction to the log of price scale while BIT and SIT move in the same
direction as the dependent variable. As TV increases, the price scale distribution decreases,
making it more likely to reach the buy or sell price target (Chen, 2013). Also, the price
distribution decreases when the number of BIT and SIT decreases and vice versa, meaning
prices are more stable when sellers and buyers are less aggressive in trading. Also, from the
F-statistics output, the model is a good fit since the p-value from the output is less than 5%.
Although theoretically correct, the direction of influence must be confirmed with statistical

evidence. To this end, the results of the Wald causality test are presented below;

Table 6.5. Wald causality Test for TV

Test Statistic Value df Probability
F-statistic 131.9998 (1, 63642) 0.0000
t-statistics -11.48912 63642 0.0000
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Chi-square 131.9998 1 0.0000
Null Hypothesis: TV=0 Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
TV -7.10E-08 6.18E-09
Source: EViews output
Table 6.6. Wald causality Test for SIT
Test Statistic Value df Probability
F-statistic 49.28361 (1, 63642) 0.0000
t-statistics 7.020229 63642 0.0000
Chi-square 49.28361 1 0.0000
Null Hypothesis: SIT=0
Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
SIT 2.18E-08 3.11E-09
Source: EViews output
Table 6.7. Wald causality Test for BIT
Test Statistic Value df Probability
F-statistic 85.55947 (1, 63642) 0.0000
t-statistics 9.249836 63642 0.0000
Chi-square 85.55947 1 0.0000
Null Hypothesis: BIT=0 Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
BIT 4.94E-08 5.34E-09

Source: EViews output



The above tables present the results of the causality test of the independent variables. The p-
values in tables 6.6, 6.7 and 6.8 are less than 5%. This means that the causality test for the
null hypothesis for TV and BIT are all rejected. Therefore, the following conclusions can be

made;

e TV cause changes in ln% , therefore causality runs from TV to price scale
0

e BIT cause changes in In %, therefore causality runs from BIT to price scale
0

e SIT cause changes in In %, therefore causality run from the SIT to price scale
0

These results indicate the lack of market depth in the level 2B common equity assets and,
perhaps, the presence of asymmetry in information. Buyers may probably have material
information that triggers the price distributions.

6.5 What is the market tightness position of level 2B common equity securities in

the South African financial markets?

The second research question investigated how the transaction cost, the difference between
the bid and ask price, affects the price changes. In order to determine the appropriate model,

the Hausman test was conducted; the results are presented below.

Table 6.8. Correlated Random Effects - Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 29.130891 1 0.0000

Cross-section random effects test comparisons:
Variable Fixed Random  Var(Diff.) Prob.

TC 0.066640 -0.090071 0.000843 0.0000

Source: EViews output

The p-value value of the Hausman test is less than 5% (0.0000), confirming that we reject the
null and accept the alternate hypothesis for the Hausman test. In this case, the fixed-effect
model is more appropriate than the random effect because the covariance is not equal to zero.

The results of the fixed effect model is presented below.
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Table 6.9. Summary of fixed effect model

Variable Coefficient Std. Error t-Statistic Prob.
C -7.298791 3.768207 -1.936940 0.0528
TC 0.066640 0.053412 1.247657 0.2122

Effect specification
F-statistics 0.931590
Prob(F-statistics)  0.613000

Source: EViews output: (Prob. Are the p-values)

Regarding the fixed effect output, the transaction cost has an insignificant price effect. Looking
at the F-statistics p-value, this implies that the model is not a good fit in explaining the effect

of TC on price. The analyses of the causality effect are present in the table below

Table 6.10. Wald causality Test for TC

Test Statistic Value df Probability
F-statistic 4.036618 (1, 62547) 0.0445
T-statistics -2.009134 62547 0.0445
Chi-square 4.036618 1 0.0445

Null Hypothesis: TC=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

TC -0.090071  0.044831

Source: EViews output

The p-values are less than 5% indicating a causality relationship. This implies that the null
hypothesis will be rejected in favour of the alternate hypothesis. In this case, the following
should hold:

e TC cause changes in Pi- Py, therefore causality runs from TC to P - Po.
Considering that the model used in analysing market tightness is not a good fit, the attention

was now on the average spread which is presented below

122



6.5.1 Analysis of the average spread

To provide more insight on the TC, the average ratio spreads to the lowest ask price (Hayes,
2019) was computed for each common stock for the five years. The table below presents the

findings for the result.

Table 6.11. TC summary over five years

CODE Cost
ABG 0.2%
AFE 0.3%
AGL 0.1%
ANG 0.1%
APN 0.2%
AVI 0.2%
BAW 0.2%
BHP 0.1%
BID 0.2%
BVT 0.2%
BTI 0.1%
CLS 0.2%
CPI 0.2%
DSY 0.2%
FSR 0.2%
GFI 0.2%
GLN 0.2%
HAR 0.2%
IMP 0.2%
INL 0.2%
INP 0.1%
IPL 0.3%
JBL 2.9%
KAP 0.6%
KIO 0.2%
LBH 0.2%
LHC 0.1%
MRP 0.2%
MSM 0.3%
MTM 0.2%
MTN 0.2%
NED 0.2%
NHM 0.3%
NPN 0.1%
NTC 0.2%
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PIK 0.2%
RBP 1.6%
REM 0.2%
RMI 0.2%
SAP 0.2%
SBK 0.1%
SHP 0.2%
SLM 0.2%
SNH 0.9%
SOL 0.1%
SSwW 0.2%
TFG 0.2%
TKG 0.2%
TRU 0.2%
VOD 0.1%
WHL 0.2%

Source: Excel output

From the above table, the average TC is either 0.1% or more indicating illiquidity in the equities
securities that qualify for the level 2B HQLA asset class. As already alluded, large market
orders under the best bid and ask prices create market pressures which causes the best bid
price to move away from the best offer prices, causing larger spreads and increasing the
transaction cost (Ganti, 2020). This may have a significant effect on the trading activities,
creating more liquidity (Hayes, 2019). Also, large buy or sell trades signal some form of
asymmetric information or private information from market participants resulting in the
widening of TC beyond the 0.1% margin. This may further result in additional illiquidity
premiums, which reduces the price of the asset (Asparouhova, Bessembinder & Kalcheva,
(2010), Chalmers and Kadlec (1998); Eleswarapu, (1997). The existence of liquidity premiums
further compounds price volatility. This finding indicates that banks may find it difficult to
execute their trades quickly because traders on the opposite side may be unwilling to agree
quickly due to wide TC. Considering that liquid assets should trade quickly with low transaction
costs and minimal price risk (Ametefe, Devaney & Marcato, 2015:12; Ganti, 2020), the above
findings present contrary views. As a result, banks will have to pay a larger mark-up or receive
a lower price to exit their positions which may be compounded in distress situations where
banks may be forced to accept fire sales. Also, it is worth noting that spreads trading beyond
the 0.1% margin may increase the timing and market impact risks. The timing risk means that
banks will have to accept a significant discount for their level 2B common equity securities,

and the waiting period to execute the transaction may be longer.
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The market risk will consequently increase due to moving the market in a particular direction.
The time frame between when an order is placed to when it gets executed will increase. This
implies that banks should expect a less efficient price discovery process and greater price
movements as the TC changes. Also, the market's buy and sell price imbalances produce price
distortions, and momentum trading will further widen the spread gap. These findings are in
tandem with the findings of Mchinish and Wood (1992); George and Longstaff (1993); Saleemi
(2014); Armitage et al. (2014) but contrary to the findings of Angerer et al. (2018); Bhattacharya
and Bhattacharya (2018). Considering that this study used level 2B common equity securities
trading in the South African market, a possible reason for the different findings might be the
quality of assets used and the type of model used in the data analysis

Therefore, the following observations can be drawn;

e There is a lower probability of executing a trade because few traders do so under the

bid and ask prices, which increases TC.

e The risk of losses arising from wide price differences in securities is not minimised in
the level 2B common equity securities.

o Low market tightness reduces the option of opening simultaneous market positions,

which decreases the trading activities of the 2B common equity securities.

¢ Banks can not follow a specific trading strategy when market tightness is low due to

higher volatility in price movements.

e Larger TC in the 2B common equity securities do not offer transparency in future
transaction costs. In this case, banks can not accurately predict and compare the cost

involved in future trades.

6.6 What is the market resilience position of level 2B common equity securities in

the South African financial markets?

The third and final research objective was to determine the market resilience of the level 2B
common equity securities. The purpose of market resilience is to estimate how quickly the
prices of the assets will recover from large orders and market shocks. Specifically, how the
prices of level 2B common equity securities behave within short interlude and uncertain
periods. Liquid equity securities can also be described based on their ability to recoil back to
their previous prices, and the principle is best explained by analysing the volatility of the asset
(Bhattacharya & Bhattacharya, 2018:1; BIS, 2019:19). The market resilience of level liquid
equity securities will assuage short term shocks and optimise the returns on a risk-adjusted

basis in the long run. Therefore, liquid asset classes are expected to provide flexibility in order
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to capture changing market conditions. Price recovery provides a more vivid mechanism of
analysing market resilience (Wanzala et al., 2017:3). In this case, the extent to which the ratio
of long term variance to the sum of short term variance is equal (Bhattacharya & Bhattacharya,
2018:1).

In this study, the monthly variance was used as a proxy for long-term variance and was
calculated based on 30 days, while five days were used as the short-term variance indicator
(Bhahacharya et al., 2019). The short term and long term variance were based on the daily
returns of the qualifying equity securities, and the computation was done using the VAR
(Variance) function on excel. Table 6.14 below presents the results for the first three months
of the data set (From April 2021 to May 2021). Unfortunately, all the output results could not
be reported due to the vast output results. Therefore, the figures were reported based on two

decimals from excel.

Table 6.12. Ratio of long term variance to the sum of short term variance

M1
Sum of short
Monthly term variance Ratio of Monthly variance to
variance for the same sum of short term variance
Equity CODE (Long term) period for the same period

ABG 0.02% 0.05% 0.41
AFE 0.01% 0.04% 0.31
AGL 0.06% 0.20% 0.29
ANG 0.08% 0.23% 0.35
APN 0.01% 0.05% 0.30
AVI 0.02% 0.06% 0.33
BAW 0.18% 0.38% 0.46
BHP 0.05% 0.17% 0.30
BID 0.03% 0.10% 0.29
BVT 0.02% 0.06% 0.32
BTI 0.01% 0.04% 0.33
CLS 0.01% 0.03% 0.40
CPI 0.01% 0.03% 0.30
DSY 0.02% 0.06% 0.36
FSR 0.02% 0.06% 0.32
GFl 0.05% 0.15% 0.33
GLN 0.06% 0.18% 0.31
HAR 0.11% 0.32% 0.36
IMP 0.09% 0.31% 0.29
INL 0.09% 0.30% 0.30
INP 0.07% 0.24% 0.31
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IPL
JBL
KAP
KIO
LBH
LHC
MRP
MSM
MTM
MTN
NED
NHM
NPN
NTC
PIK
RBP
REM
RMI
SAP
SBK
SHP
SLM
SNH
SOL
SSW
TFG
TKG
TRU
VOD
WHL

0.03%
0.10%
0.05%

0.07%
0.02%

0.05%
0.11%
0.09%
0.02%
0.03%
0.04%
0.05%
0.03%
0.02%
0.03%
0.05%
0.03%
0.01%
0.10%
0.02%
0.02%
0.01%
0.12%
0.02%
0.06%
0.09%
0.15%
0.07%
0.01%
0.05%

0.08%
0.35%
0.15%

0.24%
0.04%

0.14%
0.31%
0.30%
0.04%
0.09%
0.10%
0.19%
0.07%
0.08%
0.08%
0.16%
0.08%
0.03%
0.34%
0.03%
0.04%
0.03%
0.40%
0.03%
0.20%
0.24%
0.49%
0.22%
0.03%
0.15%

0.36

0.30

0.31

0.30

0.48

0.31

0.35

0.31

0.37

0.34

0.38

0.29

0.44

0.30

0.30

0.31

0.36

0.29

0.29

0.47

0.44

0.33

0.29

0.48

0.29

0.36

0.32

0.31

0.35

0.30
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M2

Sum of daily Ratio of Monthly variance to
Monthly variance for the sum of daily variance for
Equity CODE variance same period the same period

ABG 0.05% 0.18% 0.31
AFE 0.01% 0.03% 0.38
AGL 0.03% 0.10% 0.30
ANG 0.05% 0.18% 0.29
APN 0.07% 0.23% 0.31
AVI 0.04% 0.13% 0.29
BAW 0.09% 0.29% 0.29
BHP 0.01% 0.04% 0.30
BID 0.02% 0.08% 0.32
BVT 0.02% 0.05% 0.36
BTI 0.07% 0.23% 0.31
CLS 0.04% 0.12% 0.31
CPI 0.02% 0.07% 0.34
DSY 0.02% 0.04% 0.53
FSR 0.04% 0.11% 0.33
GFI 0.07% 0.25% 0.29
GLN 0.04% 0.13% 0.30
HAR 0.07% 0.23% 0.31
IMP 0.05% 0.16% 0.31
INL 0.03% 0.09% 0.32
INP 0.03% 0.10% 0.30
IPL 0.04% 0.11% 0.33
JBL 0.06% 0.15% 0.40
KAP 0.04% 0.15% 0.29
KIO 0.03% 0.07% 0.37
LBH 0.01% 0.04% 0.36
LHC 0.02% 0.05% 0.45
MRP 0.02% 0.06% 0.34
MSM 0.02% 0.08% 0.33
MTM 0.02% 0.05% 0.37
MTN 0.04% 0.12% 0.34
NED 0.04% 0.10% 0.37
NHM 0.06% 0.19% 0.32
NPN 0.02% 0.05% 0.34
NTC 0.02% 0.07% 0.31
PIK 0.03% 0.08% 0.30
RBP 0.04% 0.11% 0.35
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REM 0.02% 0.05% 0.34
RMI 0.01% 0.01% 0.68
SAP 0.03% 0.11% 0.32
SBK 0.03% 0.09% 0.31
SHP 0.01% 0.05% 0.29
SLM 0.01% 0.02% 0.39
SNH 0.11% 0.39% 0.29
SoL 0.09% 0.29% 0.31
SSwW 0.06% 0.15% 0.40
TFG 0.03% 0.07% 0.38
TKG 0.03% 0.12% 0.29
TRU 0.04% 0.13% 0.33
VOD 0.01% 0.02% 0.31
WHL 0.02% 0.03% 0.80
M3
Sum of daily Ratio of Monthly variance to
Monthly variance for the sum of daily variance for
Equity CODE variance same period the same period

ABG 0.05% 0.21% 0.25
AFE 0.01% 0.04% 0.23
AGL 0.07% 0.29% 0.23
ANG 0.09% 0.24% 0.38
APN 0.04% 0.09% 0.43
AVI 0.02% 0.08% 0.23
BAW 0.04% 0.10% 0.37
BHP 0.03% 0.13% 0.23
BID 0.02% 0.07% 0.32
BVT 0.03% 0.08% 0.43
BTI 0.03% 0.10% 0.24
CLS 0.02% 0.08% 0.21
CPI 0.02% 0.09% 0.25
DSY 0.04% 0.19% 0.22
FSR 0.03% 0.09% 0.33
GFI 0.13% 0.56% 0.23
GLN 0.05% 0.22% 0.24
HAR 0.13% 0.43% 0.30
IMP 0.05% 0.16% 0.34
INL 0.06% 0.18% 0.32
INP 0.06% 0.19% 0.31
IPL 0.03% 0.14% 0.23
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JBL 0.06% 0.23% 0.24
KAP 0.10% 0.40% 0.25
KIO 0.11% 0.49% 0.23
LBH 0.06% 0.27% 0.24
LHC 0.03% 0.07% 0.34
MRP 0.05% 0.20% 0.23
MSM 0.20% 0.67% 0.30
MTM 0.07% 0.25% 0.27
MTN 0.09% 0.28% 0.33
NED 0.05% 0.17% 0.32
NHM 0.06% 0.23% 0.25
NPN 0.05% 0.19% 0.28
NTC 0.04% 0.12% 0.30
PIK 0.04% 0.15% 0.26
RBP 0.09% 0.35% 0.25
REM 0.03% 0.10% 0.27
RMI 0.03% 0.12% 0.25
SAP 0.11% 0.46% 0.25
SBK 0.03% 0.09% 0.38
SHP 0.06% 0.21% 0.27
SLM 0.02% 0.09% 0.25
SNH 0.12% 0.56% 0.22
SOL 0.13% 0.44% 0.30
SSW 0.09% 0.41% 0.22
TFG 0.04% 0.17% 0.24
TKG 0.04% 0.16% 0.26
TRU 0.05% 0.14% 0.38
VOD 0.04% 0.15% 0.25
WHL 0.02% 0.09% 0.26

Source: Excel output

*M stands for month

Market resilience portrays the volatility of the level 2B common equity securities fundamental
price changes over time. From table 6.14, the ratio of long term variance (1 month) is not equal
to the sum of monthly variance. Although the long term variance is lower than the sum of the
short term variance, this ratio is significantly lower than 1. Therefore, large market orders can
create order imbalances in the long-term to short-term variance ratios (Bhattacharya &
Bhattacharya, 2018:2). Of essence, the speed with which market prices return to their
fundamental values or price recovery mechanism and equilibrium prices is languid. This issue

may further create pricing errors and price changes. In addition, illiquidity caused by a lack of
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market resilience may have severe consequences once the need for liquidity arise, especially
if banks are over-reliant on the proceeds. This may cause banks to re-assess their market
participation frequency, further impacting trading activities because they are not involved in
day-to-day trading or trading off their positions daily.

Furthermore, the absence of market resilience might lead to price transmission signals and
ineffective pricing mechanisms if banks perceive a lack of price concession due to lower or
volatile prices. Summing up the above analysis, it can be concluded that there will be
insufficient resilience in the specific equity securities that qualify for the level 2B HQLA based
on the findings of table 6.17. The initial findings are in line with the findings of Hmaied et al.
(2006); Thomas (2006); Dong et al. (2007); Wanzala et al. (2017); Hua et al. (2019) but in
contrast with the findings of Coppejans et al., (2004); Chlistalla (2012); Bhattacharya,
Bhattacharya & Basu (2019); Olbrys and Mursztyn (2019); Clapham et al., (2020). From the

above findings, the following conclusion on market resilience;

e The risk of mitigating liquidity shocks is low, and the probability of destabilising liquidity
cycles is high for level 2B common equity securities (BIS, 2011:21)

¢ The market resilience required to stabilise the procyclical trend of level 2B common
equity securities is low.

e The low market resilience in level 2B common equity securities causes market liquidity
to be more fragile, increasing the probability of disruptions in the financial system. (BIS,
2016:2)

e The low market resilience in level 2B common equity securities inhibits competitive
capital markets and proper allocation of risk (BIS, 2019:5).

¢ Low market resilience will limit and also prohibit predictable access to adequate market
liquidity (IMF, 2015:49)

e Level 2B common equity securities will not diversify price risk in the South African
markets

o Duration and sensitivity risks are not minimised due to the difference in the ratio of long
term variance and the sum of short term variance (Wanzala et al., 2017)

o Finally, low market resilience in level 2B common equity securities restrict effective

monetary policy transmission through slow adjustments to these new policy changes.

6.7 Diagnostic test

A diagnostic test was also carried out to examine the validity and the quality of the model
specification used in this study. This involves empirically testing the calibrated robustness of
the model using a statistical test to ensure that the model will adequately analyse the data

under consideration (Hong & Lee, 2003:1066). In addition, the selected model needs to
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analyse the residual dependence among the independent and dependent variables, which is
of paramount importance for this study. Therefore, this study made use of the residual
diagnostic test to investigate the validity of the model. A residual diagnostic test was utilised
because this study involved regressing the dependent and independent variables to
investigate the financial market liquidity of liquid assets. A residual diagnostic test involves
testing for serial correlation, Heteroscedasticity, residual dependency test, and normality test
to ensure that the error term is independently and identically distributed, representing the white
noise (Jiang & Knight, 2002:199). Serial correlated errors refer to the extent to which the
covariance of an error with some other error within the population is not equal to zero, as
shown below (Drukker, 2003:168).

Cov(u;,us)#0 fori#s (Drukker, 2003)

This means that least square estimators are no longer blue, which generally arises when there
is a common error within the population. It is crucial to ensure the absence of serial correlation
because, when present, least-square estimates will no longer be a good model for estimating
financial market liquidity. There will be other linear unbiased estimators that have lower
sampling variance. On the other hand, heteroscedasticity results from unequal variance in the
error term for a given set of distributions (Klein, Gerhard, Blchner, Diestel, & Engel, 2016:568).

In order words;
Var(u;/x;) # o for all variables at time T. (Klein et al., 2016)

The presence of Heteroscedasticity implies that the standard error is biased and incorrect.
When this happens, the standard errors will be too small and incorrect. These incorrect
standard errors are used to make inferences about the population which will also be incorrect.
Also, the ordinary least squares (OLS) estimators are no longer effective, and other linear
unbiased estimators are better than least squares. The figures below are pictures of error

output for serial correlation and the Heteroscedasticity diagnostic test conducted.

Figure 6.1. Error messages for serial correlation and Heteroscedasticity test

respectively on Eviews

Error Message

-A Arrelano-Bond serial correlation test only available for panel
GMM equations estimated by first differences

oK N
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Seroe Mesteage

!5 Cross-section effects with period GLS weights not allowed.

This shortcoming was overcome by conducting another serial correlation test known as the
Durbin-Watson test. According to Kenton (2021), a Durbin-Watson range between 1.5 and 2
indicates the absence of serial correlation, which was also used in the studies of Savin and
White (1977); Bhargava, Franzini and Narendranathan (1982); Albertson, Aylen and Lim
(2002); Born, Benjamin; Breitung, Jorg (2010); Karagoz and Caglar (2016). The results of the

Durbin-Watson for both models are shown below.

Table 6.13. Effect specification for OLS model 1

Cross-section fixed (dummy variables)

Root MSE 0.027624 R-squared 0.003498
Mean dependent variance -6.36E-05 Adjusted R-squared 0.002668
S.D. dependent variance 0.027673 S.E. of regression 0.027636
Akaike info criterion -4.338550 Sum squared residual 48.60638
Schwarz criterion -4.330867 Log likelihood 138228.1
Hannan-Quinn criteria -4.336170 F-statistic 4.214687
Durbin-Watson stat 1.965119 Prob(F-statistic) 0.000000

Source: EViews output

Table 6.14. Effects Specification for OLS model 2

Root MSE 862.2131 R-squared 0.000760
Mean dependent variance -5.404888 Adjusted R-squared -0.000056
SD dependent variance 862.5477 SE of regression 862.5717
Akaike info criterion 16.35854 Sum squared residual 4.65E+10
Schwarz criterion 16.36088 Log likelihood -511553.3
Hannan-Quinn criteria. 16.36088 F-statistic 0.931590
Durbin-Watson stat 1.980170 Prob(F-statistic) 0.613000

Source: EViews output

The Durban-Watson values in tables 6.15 and 6.16 indicate the absence of serial correlation,

hence the low probability of data size distortions due to model specification, which confirms
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the model's reliability. A cross dependence test was also conducted to determine if the residual
values of the regressor are correlated with the disturbance term, which renders the fixed effect
and random effect ineffective (Hoyos & Sarafidis, 2006:482). The output of the cross

dependence analysis of models 1 and 2 are shown below

Table 6.15. Cross-sectional dependence test OLS model 1

Residual Cross-section dependence test
Null hypothesis: No cross-section dependence (correlation) in residuals
Periods included:1189

Cross-section included:51

Test Statistics d.f Prob
Pesaran CD 334.8334 1275 1.95

Source: EViews

Table 6.16. Cross-sectional dependence test OLS model 2

Residual Cross-section dependence test
Null hypothesis: No cross-section dependence (correlation) in residuals
Periods included:1189
Cross-section
included:51
Test Statistics d.f Prob
Pesaran CD 283.2629 1275 1.96

Source: EViews

From the table above, we reject the alternative hypothesis (cross-sectional dependence)
favouring the null. Therefore, the residual values of the error terms are not correlated to the
regressor, which connotes that the models used in this study are reliable and have no serial

correlation.

6.8 Summary and conclusion

The purpose of this chapter was to present the key findings of the data analysis used to
investigate the research questions. In other to determine the appropriate analysis model, a unit
root test was first conducted. From the unit root analysis, a fixed-effect model was deemed
appropriate and used in the analysis because all the variables were stationary at levels. In
addition to the fixed-effect model, a Wald causality test was also conducted to investigate
whether the independent variables cause changes in the dependent variables. Several

interesting findings were presented from the data analysis. The empirical analysis presented
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in this chapter highlighted the following. Firstly, there is a significant relationship between ln%

0

and BIT, SIT, TV. The observation that BIT, SIT, TV significantly affects ln% connotes a lack
[4]

of market depth and creates illiquidity. Also, causality moves from the independent variables

TV, SIT and BIT to ln% . Secondly, there is no significant relationship between TC and price
0

effect (P1 - Po). Considering that the model could not be used to explain the relation, the
attention was on the average spread where it was greater than 0.1%. The findings indicate low
market tightness in level 2B common equity securities. Also, causality moves from TC to Py -
Po as indicated by the Wald test. Finally, the ratio of the long term variance is not equal to the
sum of individual variance for three months. To summarise the findings, the following three

important themes where observed;

e There is sufficient evidence of low market depth among the selected common equity
securities.
e Low market tightness among the qualifying level 2B common securities.

¢ Insufficient market resilience among the selected the selected equity securities.

Therefore, the objectives of the study were achieved. The next chapter presents the summary,

implication of study and recommendations of further research.
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CHAPTER 7

SUMMARY, DISCUSSION OF RESULTS, POLICY IMPLICATIONS AND
RECOMMENDATION

7.1 Introduction

This chapter summarises the findings derived from investigating the financial market liquidity
for level 2B common equity securities and the implications of the results and recommendations
for future research. The study was conducted using level 2B common equity securities with
low risk, listed on a recognised exchange, considerable large market size and trading

frequency and ease and certainty of valuation.

Accordingly, this chapter outlines the re-statement of the research problem, the main research
guestion and sub-questions as outlined in Chapter 1. This is followed by a summary of the
theoretical framework presented in Chapter 2 in Section 6.2. Section 6.3 summarises the
global liquidity standards proceeding to section 6.4, highlighting the literature review summary.
A summary of the research methodology and analysis and discussion of the study results
follows in Section 6.5. Section 6.6, respectively. Section 6.7 highlights the policy implications,
followed by section 6.8 that provides the significance of the study. Finally, section 6.9 provides

the limitations of the study and suggestions for further research.
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7.2 Summary of the research problem, question and sub-questions and objectives
7.2.1  Problem statement

It is perceived that the LCR and NSFR still significantly underscored liquidity risk management
as recommended in the Basel Il framework (Schmitz & Hesse, 2014; IMF, 2013). Despite the
depth of BASEL Ill, it is perceived that the LCR and NSFR still significantly underscored
liquidity risk management as recommended in the Basel Il framework (Schmitz & Hesse, 2014;
IMF, 2013). This is following the report of (Schmitz & Hesse, 2014), which contends that some
of the asset classes in the definition of HQLA, particularly equity securities, are still too volatile
in terms of price changes and trading. Furthermore, BASEL 11l does not have a standard where
banks report the financial market liquidity state for their respective level 2B HQLA, especially
the common equity securities. That is, the interaction between the price of these assets and
trading activities and how their market values differ from the fundamental prices, especially in
unfavourable economic conditions. According to Gabrielsen, Marzo and Zagaglia (2011:21),
these intuitive considerations are the crux of effective financial market liquidity and should be
considered. This is particularly true because market liquidity is time-related and a significant
challenge (Marozva, 2017:88).

According to KPMG (2020:4), the proposed Basel IV framework, which will be implemented in
January 2023, considers robust measures of estimating capital requirements, managing credit
risk, market risk and interest rate risk, which are a leap from Basel Ill. However, the LCR and
NSFR, which are the two liquidity measures, are still based on simple standard ratios with no
detailed analysis of the market depth, market tightness and market resilience state of the level

2B equity securities and may be a misrepresentation of the current status quo.

7.2.2 Purpose statement

The broad aim of this study is to investigate the financial market liquidity of the level 2B
common equity securities for commercial banks in order to propose a more suitable framework
for LCR and NSFR

7.2.3 Main research question

The main research question is, what is the financial market liquidity state of the level 2B

common equity securities for banks in South Africa and its impact on LCR and NSFR?
7.2.4 Research sub-questions

¢ What is the market depth position of the level 2B common equity securities in the South
African financial markets?
e What is the market tightness position of the level 2B common equity securities in the

South African financial markets?
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¢ What is the market resilience position of the level 2B common equity securities in the
South African financial markets?
e From the above questions, what will determine an adequate LCR?

¢ From the above question, what will determine an adequate NSFR?

7.2.5 Summary of theoretical framework

The theoretical underpinning of this study was based on the price continuity theory of liquidity
developed by Black (1971) and the transaction cost theory. The price continuity theory of
liquidity holds that market participants, mainly individual investors and institutions, can raise
the same amount of cash if they both hold liquid assets due to a fairly constant price over the
long and short term, irrespective of large market orders Black (1971). As a result, a small
number of stocks in a well-diversified portfolio can be traded without affecting prices.
Furthermore, the trading cost of a liquid market is not exacerbated, and the price recovery from
an uninformative shock is expected to be more continuous, which signifies a resilient market
(Black, 1971). The price continuity theory of liquidity also holds that the market price of a liquid
asset is relatively stable because market forces will always induce equilibrium quickly. This
means deviations from the mean is expected to revert quickly. The additional dimension of the
liquidity preference theory demonstrated some form of symmetry due to the notion that long
term return variance of the liquid asset should be equal to the sum of the variance of the
respective shorter term of the same asset (Isaenko, 2010:2376). In other words, price volatility
should not affect order flow because prices will adjust quickly. In instances of bankruptcy or
crisis, the assets are expected to trade at their fundamental values. Therefore, the price
continuity theory of liquidity preference proposed by Black (1971) contends that there should
be sufficient evidence of market depth, market tightness, market resilience, and immediacy for

an asset to be considered liquid.

This study also applied the transaction cost theory in investigating market liquidity. An
understanding of an asset's liquidity can also be gleaned through the interaction between the
transaction cost, which is the bid-ask spread and price changes. Banks or institutional investors
will prefer securities that offer a high degree of trading confidence where the asset can be
easily bought or sold in the open market. The TC will have to be small to enhance trading,
considering that banks do not want to spend much time searching for counterparties (Lin,
Sanger & Booth, 1995:1154). Also, the market will not want the price of their liquid securities
to be affected to quickly trade off the position and profit from the spread (Wang & Yau,
2000:950). These two theories were used to provide the rationale of market liquidity, framing

the research questions and the hypothesis stance and data analysis.
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7.2.6 ~ Summary of global liquidity standards

This chapter highlighted the critical discourse on the liquidity management standards proposed
by BCBS (2010). Basel accords. These Basel accords are banking and supervisory norms,
which constitute a series of recommendations on prudential banking and financial regulations
set by the Basel committee and supervisory (BCBS, 2008). Of importance to this study, the
BCBS also introduced the global liquidity standards to protect banks from acute liquidity crises
and long term stress liquidity scenarios. In addition, the BCBS (2010) introduced the LCR and
NSFR to curb liquidity risk and promote a more resilient banking sector while decreasing the
risk profile. In addition, the LCR and NSFR act as shock absorbers to reduce the spillover risk
from the banking sector to the global economy. The composition of these liquidity standards is
mainly HQLA comprising different classes of assets which are level 1 assets and level 2 assets.
The chapter ended by highlighting the new and upcoming Basel IV standards, which will be
implemented in January 2023.

7.2.7 Summary of literature review

The literature review chapter began elucidating the concept of market liquidity as well as the
relevance and mechanism. The chapter then proceeded with trends in liquidity over the past
twelve years. Several concerns were raised of the deteriorating liquidity in financial assets
despite relatively stable spreads in most European markets ((De Renzis, Guagliano &
Loiacono, 2018; Blanqué & Mortier, 2019). Some of these concerns were the widening spreads
where the adjustments in liquidity occur through trading volume as opposed to prices
((vayanos & Wang, 2012:227). Regulatory changes have also impacted commercial banks in
which most of them are no longer taking market marking positions. In addition, higher capital
requirements have caused a shift in trading patterns (BCBS, 2019). These concerns are further
amplified in fragmented markets and the presence of asymmetric information, which is material

information about the nature of an asset that the other party does not have (Gwizdala, 2018:4).

It then reviewed prior studies on the themes of market liquidity, which are market depth, market
tightness and market resilience. Concerning market depth, prior literature suggests a lack of
market depth where the majority of the studies found a significant relationship between the
dependent and independent variables. Furthermore, reviewing prior studies on market
tightness showed a mixed result where some studies found a significant relationship between
the spread and dependent variables while others did not. Finally, the findings of market
resilience also highlighted some studies with low market resilience and others with high levels
of resilience. The chapter highlighted gaps and the unanswered research questions by

reviewing this literature, which provided the basis for this study.
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7.2.8 Summary of research methodology

The research methodology chapter described the blueprint technique used to analyse the
research questions in this study. First, the chapter commenced with the paradigm, and then
the research approach closely linked with the positivist paradigm. Also, this approach was
selected because it achieved a fruitful report that was necessary to comprehensively gain a
vivid understanding of the research problem in the relevant context. Next, the chapter
highlighted the research design and the population of the study, the sampling technique
adopted in this study, and the data variables in the study. Finally, the data collection and
analysis method was highlighted, where the selected data analysis method was based on the
unit root test. Chapter 5 then concluded with the justification of research methods and ethical

considerations.
7.2.9 Data analysis and findings

The data analysis chapter presented and discussed the findings of the empirical data used to
investigate this study's objectives. The chapter began by restating the research questions,
followed by a description of the basic features of the independent and dependent variables.
The chapter then proceeded with the results and analysis of the unit root test to establish an
appropriate data analysis method. In addition, the chapter presented the stationary test results
where all the variables were found to be stationary at levels. Therefore, the appropriate data

analysis method was a fixed-effect model.

The chapter then proceeded with the presented results and analysis of market depth. The
focus was to establish whether market activities in the designated common equity securities
such BIT, SIT, TV affect the price log. For liquid assets, order quantity changes do not change
the price, not applying illiquid assets. However, prices move significantly with new market

orders in an illiquid asset due to poor fit between the market orders.

Chapter 6 further analysed and discussed the results on market tightness which focused on
the effect of TC and price. Liquidity in financial instruments is characterised by narrow TC with
no significant effect on price changes. In addition to this, the chapter also analysed and

discussed the results of the average TC for each security.

Finally, the data analysis chapter also presented and analysed the market resilience of the
specific financial instruments used. The aim was to investigate how the prices adjust quickly
to changes when large order imbalances or uninformative shocks are determined by looking
at the ratio between the long-term variance for three months to the sum of monthly variance
over the same period. Analysing the research questions posed in the first chapter partly

required a proposed framework framed into hypotheses.
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7.3 What is the market depth position of level 2B common equity securities in the

South African financial markets?

The price continuity theory of liquidity preference contends that there is a lack of market depth
in the presence of asymmetric information. The results of the market depth analysis show that
TV, BIT, SIT significantly affect the price distribution. This was evident in the significant
relationship (p-values less than 5%) between the independent variables (TV, BIT, SIT) to the

dependent variable (ln% ). The above results suggest that level 2B common equity securities
0

trading on the JSE lack market depth. This lack of market depth also suggests that there may
be limited or declining market participants, and it will be challenging to uncover numerous
positions from both the buyer's and seller's perspectives. Large trades with minimal effect on
price distributions are used to gauge the accuracy of quoted prices (Sarr & Lybek, 2002:7).
Distortions in these quoted prices create order imbalances and unwarranted price movements
away from their fundamentals (Michael & Michael, 2015:214). This lack of market depth in the
level 2B common equity securities implies that frequent trading will result in price discontinuity,
and banks will be taking a certain amount of risk when executing the market orders. This could
imply that banks, whether from the buy side or sell side, cannot easily identify trading partners
with whom to readily trade, confirming the lack of market depth. Also, the willingness of banks
to risk their capital will be low considering that there is a significant price deviation from its
fundamental. This price disconnect creates severe price path consequences, which affects the
execution cost (Pennings et al., 2003:2).

The study of Kapingura and Ikhide (2011) indicated that the bond market in South Africa also
lacks market depth. Therefore, combining the lack of market depth in the bond and level 2B
common equity securities is another serious implication for the LCR and NSFR for banks to
reiterate the need to improve these ratios. Therefore, the first research objective was met by

empirically investigating and understanding the level of market depth.

7.4 What is the market tightness position of level 2B common equity securities in

the South African financial markets?

The second objective was to test the transaction cost theory, which proposes that the
transaction cost in a tight market that signals liquidity should be less than 0.1% with no
significant impact on the price difference. The market tightness analysis results showed no
significant effect of TC on the price effect. The F-statistics p-value revealed that the model
cannot be used to explain the relationship. From the average spread output, the results
suggest a lack of market tightness because TC should be less than 0.1%. This finding suggests
a high risk of buying the level 2B common equity securities at a higher price and selling at a

lower price. These wide TC may decrease the TV due to the higher fixed cost that needs to
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compensate for the illiquidity premiums. Also, exceptionally few market participants may be
willing to trade at the existing bid and ask prices. High TC impacts the demand for trades and
regulates the number of active participants, which may cause fragmented markets and
asymmetric information. As already mentioned, banks will find liquidity scares in these markets
and face difficulty raising the required funds. The asymmetric information and market
fragmentation will execute many transactions around the bid-ask spread rather than the
equilibrium price (Sarr & Lybek, 2002:9). Also, TC that affects prices will lead to additional
costs in holding capital which further increases the risk-adjusted cost of funding for banks. This
low levels of market tightness inhibits effective price mechanisms through efficient information
dissemination and encourages market participants to look for alternative trading partners
outside the market, increasing search costs. This will also constrain the ability of banks to raise

the required capital needed.

7.5 What is the market resilience position of level 2B common equity securities in

the South African financial markets?

The third objective was to investigate the market resilience using the price continuity theory of
liquidity preference by analysing the relationship between the long term variance and the sum
of short term variance. The data analysis results indicate that the ratio of long term variance to
that of the sum of short term variances is not equal to or close to 1. The values of the ratios
are below 50%, indicating a lack of market resilience. The results show that the qualifying level
2B common equity securities trading on the JSE lacks market resilience. Due to the normality
in price movements, liquid assets are expected to break any trend and temporary market
pricing errors, which should be eliminated quickly due to the stability in price variance. From
the findings in the previous chapter, banks should expect significant gains and great losses

regarding holding the level 2B equity securities because of a lack of market resilience.

Furthermore, market timing, which enables quick entry and exit, may be impossible due to
price disparity, and event-driven factors may also move prices in either direction without quickly
returning to their fundamental values. Also, this finding implies that there is a high vulnerability
of the level 2B equity securities due to the difficulty in market timing, entry and exit. This means
that the current market sentiments drive the price levels and will be trading away from their
fundamental values. These findings are contrary to the proposition put forth by the price
continuity theory, where the leverage to trade over a long period at the equilibrium price is not

distorted, and the security prices are not distorted (Black, 1971).

Although there are liquidity stress testing in banking, the initial results confirm the need for a
more effective approach in estimating market liquidity. Liquidity measures in the Basel accords

are predominantly static and driven by regulatory requirements (BCBS, 2010; BCBS, 2013;
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BCBS, 2014). Stress testing in banks does not consider the market liquidity of the different
types of liquid assets. Adopting an effective approach to liquidity management will improve the
resilience in the banking sector, where the profile of the banking portfolios will be effectively
monitored and managed. The state and the analysis of liquid assets need to be visible in the
liquidity profile and reporting in banking. These analyses will provide a good picture of whether
the liquidity profiles of the respective banks are in tandem with the projected growth in the
medium and short term. This means having a granular and plausible approach rather than a
static liquidity framework such as the current LCR and NSFR. In addition to an improved LCR
and NSFR, integrating the current findings to the contingency funding plans (CFP) in banking
means that the liquidity state of the level 2B equity securities needs to be reported on an
ongoing basis, especially for banks holding the level 2B common equity securities. In summary,

the following hypothesis where accepted.

. The level 2B common stock equities lack market depth due to asymmetry information.
. The level 2B common stock equities lack market tightness due to asymmetry
information.

. The level 2B common stock equities lack market resilience due to asymmetry
information.

7.6 Theoretical application

The foundation of a robust economy and a well-functioning financial system depends on the
banking sector (Hermes & Lensink, 1996:25). Liquidity in banking is the masterpiece that
catalysis stability and efficiency in organised banks (Marozva, 2017:20). This was evident from
the global financial crises in 2008, where the need for an effective and comprehensive liquidity
management framework was absent. Before the crisis, the main focus was on capital and credit
risk management which was emphasised in Basel | and Basel Il with little attention on liquidity
risk. Due to these shortcomings, the BCBS (2010) introduced the LCR and NSFR in Basel lll.
However, these static liquidity management measures need to be improved due to the dynamic
and elusive nature of financial markets and the economic environment. Also, the Basel IlI
liquidity management standards do not capture the multidimensional liquidity characteristics
as proposed by the price continuity theory of liquidity preference instituted by Black (1971) and
transaction cost theory. These lapses may be very costly in instances where banks are solely
dependent on the LCR and NSFR. Several authors have also expressed these views
(Brunnermeier et al., 2013; Bai et al., 2014; Krishnamurthy, Bai & Weymuller, 2016). These

authors argue that the nexus between the LCR and NSFR and liquidity risk management is a
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fallacy. This study used the price continuity theory of liquidity preference to ascertain the
viewpoint mentioned above. Like other comprehensive measures, the price continuity theory

includes all the dimensions of assessing the liquidity of security in the financial market.

From a social science perspective, the inter construct relationship necessary for establishing
the adequacy of financial market liquidity was presented by the price continuity theory of
liquidity preference that has not yet been used to investigate the aptitude of equity securities
in line with the theory. Furthermore, the theoretical insights of the price continuity theory of
liquidity preference and the transaction cost theory demonstrate how market depth, market
tightness, and market resilience shape the understanding of financial market liquidity and the
casual maps. Therefore, the current study contributes by explaining some of the constructs
that have not been articulated well enough in prior literature: BIT and SIT. Hence, assisting in
gaining a better understanding of the market depth of the level 2B common equity securities.
The results of market depth analysis in section 6.4 indicates that SIT and BIT significantly
affect price distribution and must be used for market depth. In this regard, the current findings
reinforce the need for a more comprehensive measure for accessing market depth which is
very important because existing literature is almost silent on the topic. Adopted the price
continuity theory of liquidity preference, market depth analysis should be based on the
framework below

Figure 7.1. Update market depth framework.
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!
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7.7 Policy implications and recommendations

As already mentioned, the lack of market depth, market tightness and market resilience in the
level 2B common equity securities means that the current LCR and NSFR need to be revised.
Setting up an improved LCR and NSFR framework is of paramount importance to curb liquidity
risk. These improved ratios should capture the illiquidity of level 2B HQLA, especially the

common equity securities. The recommendations are therefore as follows;
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The LCR should be adjusted to

_ Level 1 HQLA+Level 2 AHQLA+(risk coef ficient xlevel 2B HQLA) > 100%
= 2 ()
Total net cash outflows

LCR

Source: Adapted from BCBS (2010)

Available amount of stable funding Xrisk coef ficient
f stable funding JTLCEent > 100%

NSFR =

Required amount of stable funding

Source: Adapted from BCBS (2010)
Where the risk coefficient is given by
Risk coefficient = | Cov( Ap;,Ap;_1)| (adapted from Reilly & Brown, 2003:102)

The above formula is similar to the current LCR and NSFR but includes a risk coefficient to the
numerator. The risk coefficient is the absolute value of the coefficient of variation of price
changes (Ap:,Ap;_1). The absolute value of the coefficient measures the normalised value of
the price changes away from the mean (Konieczny & Skrzypacz, 2006:7). This risk measure
was applied in the study of Marek (2013), where it gave reliable estimates for the coal
estimates under consideration. This is in tandem with the views expressed by Duffie
(2013:388), who believes that an adequate liquidity standard should include systemic risk.
Also, the study of Claassen and Rooyen (2012) on liquidity risk management in South African
banks reveals that 66.67% of large banks operating in the country feel the need to revise the
current liquidity management strategy where banks should be aware of their liquidity positions
daily. In addition, some of the major banks in South Africa think that the current LCR ignores
the benefit of diversified portfolios, which may be partly attributed to the absence of a risk
coefficient (Claassen and Rooyen, 2012:41). To this end, most large commercial banks
indicated the need for additional measures in conjunction with Basel Il (Claassen and Rooyen,
2012:42).

The improved LCR and NSFR take into consideration systemic risk, which is captioned risk
coefficient. This risk coefficient normalises volatility at any given time and will enable South
African banks to determine the level of risk assumed in their level 2B common equity securities.
Also, Sanford and Shiller (1981:2) contend that the most appropriate method of capturing price
changes in security from market shock or new information is to include a risk measure. In
addition, this risk coefficient will also capture the expected drawdowns for level 2B common
equity securities. For large order imbalance, the risk coefficient will estimate the sensitivity of
trading volume, BIT, SIT and other market factors which may affect the price distribution. This

measure should be applied to aggregate data rather than a transaction to transaction basis
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because order imbalances do not scale up aggregation data. Although the level 2B common
stock equity has a maximum haircut, it still needs to capture the illiquidity premiums where the
value of the risk coefficient will be based on the level of illiquidity. For highly liquid assets, the
value will be equal to or close to one and vice versa. Banks can use econometric analysis or
their internal models to determine the values of these risk coefficients. For the NSFR, the risk
coefficient will minimise the volatility of the amount in stable funding hence a more reliable

estimate.

Also, the researcher agrees with the price continuity theory of liquidity preference, where Black
(1971), supported by Wolfson and Russo (1970:708), advocates for establishing a specialist
system to increase market liquidity which means, in the context of this study, establishing a
specialist system in South African financial markets. A specialist in financial markets enhances
liquidity by always being willing to trade at a reasonable price (Wolfson & Russo, 1970:710).
Introducing a specialist system in South Africa will allow multiple orders to be executed quickly,
which may not happen in a stock exchange. This system can also execute orders on behalf of
the exchange, assuming the role of a trader but with no interest in underwriting operations or
trading accounts, as this will impact the bid-ask spread and eventually raise the TC above the
0.1% margin (Black, 1971). According to Wolfson and Russo (1970:709), a specialist system
should not be seen as a competitor to the exchange, but on the contrary, a price oligopolist
merging demand and supply of a particular security. Merging these demand and supply needs
will minimise the makeshift price disparities and enhance a fair and orderly market. Depending
on other considerations, the specialist will act as a market dealer administering a price close
to the bid, further improving the financial market liquidity (Wolfson & Russo, 1970:712).
Therefore, the specialist is expected to add depth, improve the market tightness position, and

increase market resilience in the South African markets devoid of these characteristics.
In summary, the implementation of the above recommendations may result in the following;

e The risk coefficient in the new LCR and NSFR will capture the illiquidity premiums in
banks that can rely on these ratios to curb liquidity risk.

e The specialist system will induce the bid and ask prices to be close to the fundamental
price, facilitating the execution of trades without significantly moving the price.

e The specialist system will further reduce the TC with no significant price effect.

7.8 Contribution of the study

In the South African context, market liquidity in banks is a research area that is almost non-
existent because very few studies have been conducted on this topic. The study of Luvuno
(2018), Marozva (2017), Claassen and Rooyen (2012), Jacobs (2008) are amongst the very
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few studies that have investigated liquidity in South African banks. The empirical study of
Luvuno (2018) explored the determinants of liquidity where capital adequacy had a positive
effect on the liquidity position while the number of loans granted had a negative effect on
liquidity. Marozva (2017) study analysed liquidity in the context of assets and liability mismatch,
where the author constructed a new aggregate liquidity mismatch index. This index was based
on improved measures of liquidity proposed by Brunnermeier et al. (2012), which investigated
liquidity from the frontier of funding liquidity and market liquidity based gearing. Marozva (2017)
investigated market liquidity in terms of scaled volume of bid and ask spread, including the
weights of different assets and liabilities. The author also used the spread between treasury
bills and South Africa benchmark overnight rate to investigate the variations in the money
market. Claassen and Rooyen (2012) surveyed how banks perceived Base Il with no particular
emphasis on liquidity ratios, where their study revealed that some banks perceived Basel lll to

neither be effective nor ineffective.

Furthermore, the study of Jacobs (2008) used questionnaires to investigate the regulatory
treatment of liquidity risk in South African banks based on the BASEL Il framework.
Specifically, Jacobs (2008) investigated the gaps between BASEL Il recommendation of
liquidity management and practical management of liquidity risk in South African banks. The
author also proposed that considering the different nature of sophistications across banks and
their different sizes, each bank should develop its liquidity risk models in compliance with the

regulatory standards and constantly disclose this risk to the SARB as part of good governance.

Firstly, this study improves the frontier of knowledge regarding liquidity management,
particularly financial market liquidity, by empirically investigating the state of the level 2B
common equity securities as proposed in the Basel Ill reform for liquidity management. The
financial market liquidity of liquid assets cannot be appropriately measured without empirical
evidence of market depth, market tightness and resilience because these components are the
main drivers of liquidity. Furthermore, the fixed-effect model used was a deep, exquisite,
comprehensive and outstanding method in estimating market liquidity which is a leap from
BASEL Il and other traditional liquidity measures as it captures the liquidity spirals. Also, the
paradigm used in estimating market liquidity includes the effect of high-frequency trading on
price distribution and price effect free from size bias. Therefore, this study empirically advances

the body of knowledge by using a pragmatic and intuitive measure.

Secondly, the two modified liquidity ratios proposed in this study integrate systemic risk, which
captures illiquidity premiums. These new ratios are a notable advancement of the existing LCR
and NSFR, which can be relied on in periods of stress. Also, these measures can be used to

predict how banks will emerge out of crises in the context of the specific level 2B common
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equity liquidation. The risk coefficient considers how banks can incur losses when liquidating
their level 2B common equities, which portrays an accurate picture of a non-friction market.
Additionally, this study introduced the concept of reporting the state of market liquidity in the

CFP framework, which is vital for promoting liquidity risk management in banking.

Thirdly, this study provides valuable insights to the BASEL committee as they will be made
aware of how to improve the existing LCR and NSFR measures. With this awareness, the
BASEL committee may amend its current regulation or devise new interventions, especially
revising the LCR and NSFR to include risk coefficients that may help provide a more resilient
system. Notably, the implementation of Basel 1V, which will come into effect on the 1st of
January 2023, may adopt this new method of estimating market liquidity in the banking sector.
In addition, this new approach may be beneficial to South African banks, enabling them to

prove their long-term sustainable value.

Fourthly, this study will also contribute to the body of knowledge on financial market liquidity
management where it is one of the few studies conducted in the South African context to
empirically investigate the financial market liquidity of the level 2B HQLA focusing on level 2B
common equity securities for South African banks. In addition, the study has introduced to the
academic literature another framework for evaluating liquidity based on the price impact and
price distribution. Therefore, this study has uniquely re-contextualised liquidity despite the

shortcomings in the BASEL Il policy framework.

This study makes a noteworthy contribution by testing the effectiveness of these theories in
the South African market. Moreover, this is the first study (as per the author's knowledge) to
systematically contextualise these theories in explaining financial market liquidity, thus new
insight. Therefore, this study proposes a new framework for estimating market liquidity, as

shown below.
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Figure 7.2. Financial market liquidity framework
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Lastly, this study is of significant interest to the SARB and risk departments in the various
banks considering that these different bodies undertake the task of formulating and
implementing new legislation and guidelines in managing liquidity risk. The current study's
findings provide invaluable insights on the current status, which may be used to inform future
guidelines concerning liquidity management and reporting. This is especially crucial as
previous interventions from the Basel committee have had limited success, as alluded to in the
literature. Where appropriate, the findings may be embedded into the reporting and guidelines
of liquidity management. By pinpointing these shortcomings, this study will change the context
of financial market liquidity management in South Africa and make a noteworthy contribution.
A summary of the contribution of this study is depicted below.
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Figure 7.3. Contribution of study
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7.9 Limitation and recommendation of future research

Despite the significant insights presented in the current study, the following limitations are
highlighted below.

e The current findings reflect the financial market liquidity position of qualifying level 2B
common equities in the South African market, which may not be generalisable to other
emerging markets and European banks.

¢ Market immediacy, which is another component of liquidity, was excluded in this study.
However, this concept was another important theme of liquidity; therefore, the
conclusions of this study may not present the complete liquidity position.

¢ Due to the difficulty in disclosing the specific common stock equity used in level 2B, the
study used all the common stock equity that met the requirements of HQLA. Therefore,
one shortcoming may be that certain securities used in this study are not probably part
of current LCR and NSFR bank holdings.

e Further research can test the new ratio by calculating the LCR and NSFR with and

without the risk coefficients to determine if there is any significant difference.

Irrespective of the limitations mentioned above, the findings of this study contribute significantly
to the understanding of financial market liquidity of common equities in commercial banks in
South Africa. It can therefore be concluded that the above limitations have a limited effect when
benchmarking to the key findings made in this study, particularly in the area of market depth,

market tightness and market resilience in South Africa, where little research has been done.

The above limitations also present conceivable areas for future research. From the research
findings and conclusion, this study assumes that market depth, market tightness and market
resilience are the only determinants of market liquidity. Future research should include market
immediacy to have a complete liquidity picture. Also, specific level 2B common equity
securities for each bank should be used to have an in-depth understanding of the liquidity
position. Finally, future research should consider a comparative study where the financial

market liquidity for emerging market banks is benchmarked.

151



REFERENCES

Acharya, V. V., & Merrouche, O. (2013). Precautionary hoarding of liquidity and interbank
markets: Evidence from the subprime crisis. Review of Finance, 17(1):107-160.

Acharya, V. V., & Mora, N. (2015). A crisis of banks as liquidity providers. The Journal of
Finance, 70(1):1-43.

Acharya, V. V., & Naqvi, H. (2012). The seeds of a crisis: A theory of bank liquidity and risk
taking over the business cycle. Journal of Financial Economics, 106(2): 349-366.

Acharya, V. V., & Richardson, M. (2009). Causes of the financial crisis. Critical
Review,21(3):195-210.

Acharya, V. V., & Schnabl, P. (2010). Do global banks spread global imbalances? Asset-
backed commercial paper during the financial crisis of 2007—09. IMF Economic Review,
58(1):37—73.

Adrian, T., Brunnermeier, M. K. (2016). CoVaR. The American Economic Review, 106(7):
1705-1741.

Ajello, A., Benzoni, L., & Chyruk, O. (2012). No-arbitrage restrictions and the U.S. Treasury
market. The Federal Reserve bank; Chicago

Aigbovo, O., & Isibor, B. O. (2017). Market Microstructure: A Review of Literature. RJIFSR,
2(2):117-143.

Ait-Sahalia, Y. & Xiu, D. (2019). A Hausman test for the presence of market microstructure

noise in high frequency data. Journal of Economics, 211: 176 — 205.

Ajina, A., Sougne, D., & Lakhal, F. (2015). Corporate Disclosures, Information Asymmetry
and Stock-Market Liquidity in France. The Journal of Applied Business Research, 31(4):
1223- 1237.

Akhtar, 1. (2016). Research Design. Research in Social Science: Interdisciplinary

Perspectives,69-84.

152



Albertson, K., Aylen, J., & Lim, K.B. (2002) The power of the Durbin Watson test when the
errors are par (1). Journal of Statistical Computation and Simulation, 72(6):507-516. DOI:
10.1080/00949650213700.

Al-Darwish, A., Hafeman, M., Impavido, G., Kemp, M., & O’Malley, P. (2011). Possible
Unintended Consequences of Basel Il and Solvency II. (Working Paper no. WP/11/187).
USA

Al-Eideh, B.M. (2011). The Three Pillars of Basel II: A Diffusion Model with Jumps of Banking
Regulation. Journal of Money, Investment and Banking,19:5-20.

Allen, F., & Gale, D. (2004). Financial fragility, liquidity, and asset prices. Journal of the
European Economic Association, 2(6), 1015-1048.

Allen, M.P. (1997). Model specification in regression analysis. In: Understanding Regression
Analysis. Springer, Boston, MA.

Arnastauskaite, J., Ruzgas, T., & Brazenas, M. (2021). An Exhaustive Power Comparison of
Normality Tests. Mathematics, 9(788):1-20.

Ametefe, F., Devaney, S., & Marcato, G. (2016) Liquidity: A Review of Dimensions, Causes,
Measures, and Empirical Applications in Real Estate Markets. Journal of Real Estate
Literature, 24(1):1-29, DOI: 10.1080/10835547.2016.12090415.

Amihud, Y., Mendelson H. (2006). Stock and Bond Liquidity and Its Effect on Prices and
Financial Policies. Financial Markets and Portfolio Management, 20(1): 19-32.

Amihud, Y., Mendelson H. & Pedersen, L.H. (2005). Liquidity and Asset Prices. Foundations
and Trends in Finance, 1(4):269-364.

Andersen, T.G., Benzoni, L. & Lund, J. (2002). An empirical investigation of continuous-time
equity returns models. Journal of Finance 57:1239-1284.

Andrei, D.M., & Andrei, L.C. (2015). Vector error correction model in explaining the
association of some macroeconomic variables in Romania, Procedia Economics and
Finance, 22: 568 — 576.

Angelidis, T., & Benos, A. (2006). Liquidity adjusted value-at-risk based on the components

of the bid-ask spread. Applied Financial Economics, 16(11):835-851.

153



Angerer, M., Peter, G., Stoeckl, S. Wachter, T., Bank, M., & Menichetti, M. (2018). Bid-Ask
Spread Patterns and the Optimal Timing for Discretionary Liquidity Traders on Xetra.
Schmalenbach Bus Rev, 70:209-230

Anton, S.G., & Nucu, A.E.A. (2020). Sovereign Credit Default Swap and Stock Markets in
Central and Eastern European Countries: Are Feedback Effects at Work? 22(338):5-28.
doi:10.3390/e22030338

Arabsalehi, M., Beedel, M. & Moradi, A. (2014). Economic performance and stock market
liquidity: Evidence from Iranian Listed Companies. International Journal of Economy,
Management and Social Sciences, 3(9):496-499.

Arellano, M., & Bond, S. (1991). Some Tests of Specification for Panel Data: Monte Carlo
Evidence and an Application to Employment Equations. The Review of Economic Studies,
58(2):277-297

Armitage, S., Brzeszczynski, J., & Serdyuk, A. (2014). Liquidity Measures and Cost of
Trading in an llliquid Market. Journal of Emerging Market Finance, 13(2): 155-196.

Arshad, M., Rasool, M.T., & Ahmad, M.l. (2003). Anderson Darling and Modified Anderson
Darling Tests for Generalized Pareto Distribution. Pakistan Journal of Applied Sciences
3(2):85-88.

Ausubel, L. M. (2004). An efficient ascending-bid auction for multiple objects. The American
Economic Review, 94(5):1452-1475

Ayadi, F.O. (1994). The efficiency of price discovery in the stock market and macroeconomic
variables: an empirical investigation. African Review of Money Finance and Banking, 1(2):
33-55.

Bacchetta, P., & Benhima, K. (2015). The demand for liquid assets, corporate saving, and
international capital flows. Journal of the European Economic Association, 13(6), 1101-
1135.

Bandama, M. (2011). Concentrated market power and information asymmetry within the
south African dairy supply chain. Published Master dissertation, University of Stellenbosch

— Cape Town

154



Bai, J, Krishnamurthy, A., & Weymuller, C. H. (2014). Measuring liquidity mismatch in the
banking sector. Washington, DC: Georgetown University.

Balin, J.B. (2008). Basel I, Basel Il, and Emerging Markets: A Nontechnical Analysis The
Johns Hopkins University School of Advanced International Studies (SAIS), Washington
DC.

Baltagi, B.H., Bresson, G., & Pirotte, A. (2006). Joint LM test for Heteroscedasticity in a One-
Way Error Component Model. Journal of Econometrics, 134:401-417.

Baltagi, B.H., Jung, B.C., & Song, S.H. (2008). Testing for Heteroscedasticity and Serial
Correlation in a Random Effects Panel Data Model (Working Paper no. 111). Syracuse
University, USA.

Bank of England. (2016, April). Financial stability report (Issue 21). London: Author.

Bank for International Settlements. (2004, July). Market distress and vanishing liquidity:
anatomy and policy options. Basel: Author.

Bank for International Settlements. (2011, November). Global liquidity — concept,
measurement and policy implications. Basel: Author.

Bank for International Settlements. (2014, June). 84th annual report: Time to step out of the
shadow of the crisis. Basel: Author.

Bank for International Settlements. (2014, December). Liquidity Risk and the Credit Crunch
of 2007-2008: Evidence from Micro-Level Data on Mortgage Loan Applications. Basel:
Author.

Bank for International Settlements. (2015, June). Assessment of Basel Ill LCR regulations —
South Africa. Basel: Author

Bank for International Settlements. (2016, June). 86th annual report: Basel: Author.

Bank for International Settlements. (2016, January). Fixed income market liquidity. Basel:
Author

Bank for International Settlements. (2019, October). Large central bank balance sheets and

market functioning. Basel: Author.

155



Bank for International Settlements. (2019, January). Establishing viable capital markets.
Basel: Author.

Barardehi, Y.H. Bernhardt, D. & Davies, R.J. (2016). Trade-Time Measures of Liquidity. The
Review of Financial Studies 32(1):126-179.

Barth, J. R., Caprio Jr., G., & Levine, R. (2004). Bank Regulation and Supervision: What
Works Best? Journal of Financial Intermediation, 13:205-248.

Barth, J.R., Caprio, G., & Levine, R. (2008). Bank Regulations Are Changing: For Better or
Worse? Comparative Economic Studies, 50(4): 537-563.
Basel Committee on Banking Supervision. (1988). Basel I: International Convergence of
Capital Measurement and Capital Standards. Basel: Bank for International Settlements.
Basel Committee on Banking Supervision. (2004c). An explanatory note on Basel Il IRB risk
Weighted functions. Basel: Bank of international settlement

Basel Committee on Banking Supervision. (2005). International coverage of capital
measurement and capital standards. Basel: Bank of international settlement

Basel Committee on Banking Supervision. (2006). International coverage of capital
measurement and capital standards. Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2007). Understanding asset prices: an overview.
Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2008, June 17). Principles for sound liquidity risk
management and supervision. Draft for consultation. Basel: Author.

Basel Committee on Banking Supervision. (2009). Revisions to the Basel Il market risk
framework. Consultative document. Basel: Bank of international settlement

Basel Committee on Banking Supervision. (2009). Strengthening the resilience of the
banking sector. Consultative document. Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2010b, December). Basel lll: International

framework for liquidity risk measurement, standards and monitoring. Basel: Author.

156



Basel Committee on Banking Supervision. (2010). Calibrating regulatory minimum capital
requirements and capital buffers: a top down approach. Basel: Bank of international
settlement.

Basel Committee on Banking Supervision. (2013). The Liquidity Coverage Ratio and liquidity
risk monitoring tools. Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2014). Net Stable Funding Ratio disclosure
standards. Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2017). Calculation of RWA for credit risk: Basel:
Bank of international settlement.

Basel Committee on Banking Supervision. (2019). Minimum capital requirements for market
risk. Basel: Bank of international settlement.

Basel Committee on Banking Supervision. (2020). Financial market development, monetary
policy and financial stability in emerging market economies. Basel: Bank of International
settlement.

Basel Committee on Banking Supervision. (2021). Assessing the impact of Basel IlI:
Evidence from macroeconomic models: literature review and simulations. Basel: Bank of
International settlement.

Begley, T. A., Purnanandam, A., & Zheng, K. (2017). The Strategic Under-Reporting of Bank
Risk. Review of Financial Studies, 30(10): 3376—3415.

Bekaert, G., Harvey C, R. & Lundblad C. (2007). Liquidity and Expected Returns: Lessons
from Emerging Markets. Review of Financial Studies, 20:1783-1831.

Bell, A., Fairbrother, M., & Jones, K. (2019). Fixed and random effects models: making an
informed choice. Quality & Quantity, 53:1051-1074.

Benartzi, S., & Thaler, R. (2001). Naive Diversification Strategies in Defined Contribution
Saving Plans. The American Economic Review, 91(1):79-98.

Beni¢, V. & Frani¢, |. (2008). Stock Market Liquidity: Comparative Analysis of Croatian and

Regional Markets. Financial Theory and Practice,32 (4):477- 498.

157



Berger, A. N. & Bouwman, C. H. (2017). Bank liquidity creation, monetary policy, and
financial crises. Journal of Financial Stability. Retrieved form:

https://pdfs.semanticscholar.org/3c27/701b153cf53c36be66b529e89e3456db0756.pdf.

Accessed 2021/02/27
Berner, R. (2015). Can the Financial Sector Promote Growth and Stability? Retrieved

from, https://www.financialresearch.gov/public appearances/2015/06/08/brookings-

institution/. Accessed 2021/01/27

Behn, M., Daminato, C., & Salleo, C. (2019). A dynamic model of bank behaviour under
multiple regulatory constraints. (Working Papers: 2233/1). European Central Bank.

Bell, A., Fairbrother, M., & Jones, K. (2019). Fixed and random effects models: making an
informed. Quality & Quantity, 53:1051-1074. doi.org/10.1007/s11135-018-0802-x

Beltratti, A., & Stulz, R. M. (2012). The credit crisis around the globe: Why did some banks
perform better? Journal of Financial Economics, 105(1): 1-17.

Bergh, D.D., Connelly, B. L., Ketchen, D.J., & Shannon, L.M. (2014). Signalling Theory and
Equilibrium in Strategic Management Research: An Assessment and a Research Agenda.
Journal of Management Studies, 1-27. doi: 10.1111/joms.12097.

Bergh, D.D., Ketchen, D.J., Heugens, P.M.A.R., & Boyd, B.K. (2018). Information Asymmetry
in Management Research: Past Accomplishments and Future Opportunities. Journal of
Management, 45(1):122-158.

Bessembinder, H., Carrion, A., Tuttle, L. & Venkataraman, K. (2016). Liquidity, resiliency and
market quality around predictable trades: Theory and evidence. Journal of Financial
Economics 121:142—-66.

Bhattacharya, S. N., & Bhattacharya, M. (2018). Persistence in liquidity measures: evidence
from India. Academy of Accounting and Financial Studies Journal, 22(2):1-11.

Bhattacharya, S. N., Bhattacharya, M., & Basu, S. (2019). Stock market and its liquidity:
Evidence from ARDL bound testing approach in the Indian context. Cogent Economics &

Finance, 7:1-12.

158


https://pdfs.semanticscholar.org/3c27/701b153cf53c36be66b529e89e3456db0756.pdf
https://www.financialresearch.gov/public appearances/2015/06/08/brookings-institution/
https://www.financialresearch.gov/public appearances/2015/06/08/brookings-institution/

Bhattacherjee, A. (2012). Social Science Research: Principles, Methods, and Practices.
Textbooks Collection. 3. Available at: http://scholarcommons.usf.edu/oa_textbooks/3.

Bhargava, A., Franzini, L., & Narendranathan, W. (1982). Serial Correlation and the Fixed
Effects Model. The review of economics studies, 49(4): 533-549.

Black, F. (1971a). Toward a Fully Automated Stock Exchange, Part I. Financial Analysts
Journal, 27(6):29-34.

Black, F. (1971b). Toward a Fully Automated Stock Exchange, Part Il. Financial Analysts
Journal, 27(6):24-8.

Black. F. (1986). Noise. The Journal of finance,41(3):528-543.

Blanqué, P., & Mortier, V. (2019). How investors should deal with the liquidity dilemma. Paris.

Amundi Asset management. Retrieved from https://research-

center.amundi.com/article/how-investors-should-deal-liquidity-dilemma. Accessed

2021/05/03.

Bianchi, S., & Frezza, M. (2018). Liquidity, Efficiency and the 2007-2008 Global Financial
Crisis. Annals of Economics and Finance, 19(2): 375-404.

Bogdan, R.C., & Biklen, S.K. (1998). Qualitative research in education: An introduction to
theory and methods. 3rd ed. Needham Heights, MA: Allyn & Bacon. Cited in: Kivunja, C. &
Kuyini, A.B. (2017). Understanding and Applying Research Paradigms in Educational
Contexts. International Journal of Higher Education. 6(5): 26-41. [Online]: DOI:
10.5430/ijhe.v6n5p26 [Accessed 12 May 2019].

Bogdan, S., Baresa, S., & Ilvanovic, S. (2012). Measuring Liquidity on stock market: Impact
on liquidity ratio. Tourism and Hospitality management, (18)2:183-193.

Bologna, P. (2013). Structural Funding and Bank Failures. Journal of Financial Services
Research, 47(1):81-113.

Bond Exchange of South Africa Limited, (2019). The Annual Report 2019.0nline:

https://www.jse.co.za/trade/debt-market. Accessed 2021/03/21.

Boneva, L., Islami, M., & Schlepper, K. (2021). Liquidity in the German corporate bond

market:

159


https://research-center.amundi.com/article/how-investors-should-deal-liquidity-dilemma
https://research-center.amundi.com/article/how-investors-should-deal-liquidity-dilemma
https://www.jse.co.za/trade/debt-market

has the CSPP made a difference? (Working paper No. 08), Deutsche Bundesbank

Bonner, C., & Eijffinger, S. C. (2016). The Impact of Liquidity Regulation on Bank
Intermediation. Review of Finance, 20(5):1945-1979.

Boonvorachote, T., & Lakmas, K. (2016). Price volatility, trading volume, and market depth in
Asian commaodity futures exchanges. Kasetsart Journal of social science, 37:53-58.

Borke, L. (2017). Risk Analytics: An R package for real time processing of Nasdaq and
Yahoo finance data and parallelized quantile lasso regression methods, SFB 649.
Discussion Paper, No. 2017-006, Humboldt University of Berlin, Collaborative Research
Center. 649 - Economic Risk, Berlin.

Benjamin, B., & Jorg, B. (2010) : Testing for Serial Correlation in Fixed-Effects Panel Data
Models, No. C15-V2, Verein fur Socialpolitik,Frankfurt a. M.

Boucaud, A. A. (2017). A Correlational Study Examining the Relationship Between
Restorative Practices and School Climatein Selected Elementary Schools in a Large Mid-
Atlantic Urban School District, Published PhD dissertation, Concordia University - Portland

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research
in Psychology, 3(1): 77 — 101. Cited in: Smith, J. & Firth, J. 2011. Qualitative data
analysis: application of the framework approach. Nurse Researcher. Vol 18(2): 52-62.
[Online]. DOI: 10.7748/nr2011.01.18.2.52.¢8284 [Accessed 28 July 2019].

Braun, V., & Clarke, V. (2012). Thematic Analysis. In: Cooper, H. ed. APA Handbook of
Research Methods in Psychology: Vol. 2. Research Design. Washington, D.C.: American
Psychological Association. [eBook]. DOI: 10.1037/13620-004 [Accessed 28 July 2019].

Brei, M., & Gambacorta. L. (2016). Are Bank Capital Ratios Procyclical? New Evidence and
Perspectives. Economic Policy, 31 (86): 357-403

Brigden, A., & Thomas, J. (2003). What does economic theory tell us about labour market
tightness? (Working paper no.185/2003). London: England.

Briggs, R. (2012). Interventionist Counterfactuals. Philosophical Studies, 160: 139-166.

Brockman, P. & Chung, D.Y. (2002). The impact of informed trading on corporate

Liquidity. Journal of Multinational Financial Management, 12:239-259.

160



Broto, C., & Lamas, M. (2016). Measuring Market liquidity in US fixed income markets: A
new synthetic indicator. The Spanish Review of financial economics, 14, 15-22.

Brown C.E. (1998) Coefficient of Variation. Applied Multivariate Statistics in Geohydrology
and Related Sciences, 155-157.

Brownbridge, M. (1998). The causes of financial distress in local banks in Africa and
implications for prudential policy. (Working paper no.132). Geneva, Switzerland.

Brunnermeier, M. K., Gorton, G., & Krishnamurthy, A. (2013). Liquidity mismatch
measurement. In M. Brunnermeier & A. Krishnamurthy (Eds.), Risk topography: Systemic
risk and macro modeling (pp. 99-112). University of Chicago Press. USA.

Brunnermeier, M. K., & Krishnamurthy, A. (2020). Corporate Debt Overhang and Credit
Policy. (Paper presentation). Brookings Papers on Economic Activity conference 2020,
Brookings, USA.

Brunnermeier, M. K., & Oehmke, M. (2012). Bubbles, financial crises, and systemic risk
(Working paper no. w18398). Cambridge, MA: National Bureau of Economic Research.
Brunnermeier, M. K., & Pedersen, L. H. (2009). Market liquidity and funding liquidity. Review

of Financial Studies, 22(6):2201-2238.

Brutti, F. (2011). Sovereign defaults and liquidity crises. Journal of International Economics,
84(1):65-72.

Bundick, B., & Smith, A. L. (2019). The Dynamic Effects of Forward Guidance Shocks.
(Working paper no.16-02). Kansas, USA.

Butt, H. A., Hogholm, K., & Sadaqgat, M. (2021). Reversal returns and expected returns from
liquidity provision: Evidence from emerging markets. Journal of Multinational Financial

Management, 59:1-24.

Busse, J.A., & Green, T.C. (2002). Market efficiency in real time. Journal of Financial
Economics, 65(3): 415-437.

Burra, P., De Jongh, P.J., Raubenheimer, H., Van Vuuren, G., & Wiid, H. (2015).
Implementing the countercyclical Capital Buffer in South Africa: Practical considerations.

SAJEMS, 18(1):105-127.

161



Caballero, R. J., & Krishnamurthy, A. (2008a). Collective risk management in a flight to
quality episode. The Journal of Finance, 63(5): 2195-2230.

Caginalp, G., & Laurent, H. (1998). The predictive power of price patterns. Applied
Mathematical Finance, 5:181-205.

Calem, P., Covas, F., & Wu, J. (2013). The impact of the 2007 liquidity shock on bank jumbo
mortgage lending. Journal of Money, Credit and Banking, 45(s1): 59-91.

Campanale, C., Fugazza, C., & Gomes, F. (2015). Life-cycle portfolio choice with liquid and
illiquid financial assets. Journal of Monetary Economics, 71: 67-83.

Carlin, B. ., Lobo, M. S., & Viswanathan, S. (2007). Episodic liquidity crises: Cooperative
and predatory trading. The Journal of Finance, 62(5): 2235-2274.

Carlson, L.A., & Bitsch, V. (2019). Applicability of Transaction Cost Economics to
Understanding Organizational Structures in Solidarity-Based Food Systems in Germany.
Sustainability,11: 1-19.

Carrion, A. (2013). Very fast money: High-frequency trading on the NASDAQ. Journal of
Financial Markets, 16; 680—711.

Caruana, J. (2012). Building a resilient financial system. Basel: Bank for International
Settlements.

Carvalho, A. S., Hohl, R., Raskopf & Ruhnau, S. (2017). Proportionality in banking
regulation: a cross-country comparison. FSI Insights, August (Basel: Bank for International
Settlements).

Chacko, G. C., Jurek, J. W., & Stafford, E. (2008). The price of immediacy. The Journal of
Finance, 63(3): 1253-1290.

Chen, Y.K., & Shen, C.H. (2018). Bank Liquidity Risk and Performance. Review of Pacific
Basin Financial Markets and Policies, 21(1):3-23.

Chen, J. M. (2013). Measuring market risk under the Basel accords: VaR, stressed VaR, and
expected shortfall. The IEB international Journal of finance, 8:184-201.

Cheng, S. (2007). A study on the factors affecting stock liquidity. Int. J. Services and

Standards, 3(4):453 -473

162



Cheriyan, N. K., & Lazar, D. (2018). Relationship between Liquidity, Volatility and Trading
Activity: An Intraday Analysis of Indian Stock Market, International Journal of Economics
and Financial Issues, 9(1): 17-22.

Chigbu, U. E. (2019). Visually Hypothesising in Scientific Paper Writing: Confirming and
Refuting Qualitative Research Hypotheses Using Diagrams. Publications, 7(22): 1-18.
Chikoko, L. (2012). Liquidity risk management by Zimbabwean commercial banks. Published

PhD dissertation, Nelson Mandela Metropolitan University — South Africa

Chima, O. R. (2010). The Demaocratisation of Finance? Financial Inclusion and Subprime in
the UK and US. Published PhD dissertation, University of Northumbria— United Kingdom.

Chlistalla, M. (2011). From minutes to seconds and beyond: Measuring order-book resiliency
in fragmented electronic securities markets. In proceedings of the 19th European
Conference on Information Systems (ECIS 2011), Available at https://aisel.aisnet.org/cgi/v
iewcontent.cgi?article=1093&context= ecis2011

Choi, I., & Kim, J.H. (2017). Unit Roots in Economic and Financial Time Series: A Re-
Evaluation at the Decision-Based Significance Levels. Econometrics, 5(41):1-23.

Choridia, T., Roll, R., & Subrahmanyam, A. (2003). Market Liquidity and Trading Activity. The
Journal of Finance, 6(2): 501-530.

Chornous, G., Ursulenko, G. (2003). Risk management in banks: new approaches to risk
assessment and information support. EKONOMIKA, 92(1):120-132.

Chueh, H., Yang, D.Y., Yang, J.A., Fang, Y. (2010). Market Depth of Price Duration in the
Taiwan Stock Index Futures Market. International Research Journal of Finance and
Economics, 48:154-167

Cici, G., Shane, P.B, & Yang, Y.S. (2019). Do Connections with Buy-Side Analysts Inform
Sell-Side Analyst Research? Available at SSRN: https://ssrn.com/abstract=3051109.

Claassen, S., & Rooyen, J.H. (2012). Bank liquidity risk management: A South African
survey to determine future change. Risk governance & control: financial market &

institutions, 2(3):33-53.

163



Claessens, S. (2019, October). Fragmentation in global financial markets: good or bad for
financial stability? BIS Quarterly Review, 4—29.

Clapham, B., Haferkom, M., & Zimmermann, K. (2020). Does speed matter? the role of high-
frequency trading for order book resiliency. The Journal of financial research, 43(4):933-
964.

Coakleya, J., Fuertes, A., & Smith, R. (2006). Unobserved heterogeneity in panel time series
models. Computational Statistics & Data Analysis, 50:2361-2380.

Coetzee, Z., Bezuidenhout, H., Claassen, C., & Kleynhans, E. (2015). Profiling sectorial risk
of foreign direct investment (FDI) in Africa for the first decade of the 215 century. Journal
of economic and financial science, 9(1):153-173.

Cohen, M. (2016). On Three Measures of Explanatory Power with Axiomatic
Representations. British Journal for the Philosophy of Science, 67 (4): 1077-1089.

Cowpertwait, P.S.P., & Metcalfe, A.V. (2009). Introductory Time Series with R. New York:
Springer. USA

Corkalo, S. (2015). Comparison of Value at Risk approaches on a stock portfolio. Croatian
Operational Research Review, 2:81-90.

Correia, L. F., & Amaral, H. F. (2014). Determinants of Market Liquidity of Shares traded on
the BM & FBOVESPA. Brazilian Business Review, 11(6):75-97

Couto, M.F., Peternelli, L., & Barbosa, M.H. (2013). Classification of the coefficients of
variation for sugarcane crops. Ciencia Rural, 43: 957-961.

Crotty, M. (1998). The foundations of social research: Meaning and perspective in the
research process. Thousand Oaks, CA: Sage. Cited in: Creswell, J. 2009. The Selection
of a Research Approach. Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. 3rd ed. Thousand Oaks: Sage Publications, Chapter 1: 3-23. USA.

Cunliffe, J. (2020). Financial System Resilience: Lessons from a real stress. Investment
Association Webinar. Bank of England, London.

Curdia, V., & Woodford, M. (2011). The central-bank balance sheet as an instrument of

monetary policy. Journal of Monetary Economics, 58(1): 54-79.

164



Czelleng, A. (2018). Market liquidity and funding liquidity: Empirical analysis of liquidity flows
using VAR framework. Acta Oeconomica, 70(4):513-530.

Déniel, H., & Kata, V. (2015). Price impact and the recovery of the limit order book: Why
should we care about informed liquidity providers? (Working Papers, No.40). Hungarian
Academy of Sciences, Budapest

Dammak, A. (2015). Research paradigms: Methodologies and compatible methods. The
Academic Journal of St. Clements Education Group, 6(2): 1-14.

Daniel, K., & S. Titman. (1997). Evidence on the Characteristics of Cross-Sectional Variation
in Stock Returns. Journal of Finance, 52:1-33.

Das, K.R. & Imon, A.H.M. (2016). A Brief Review of Tests for Normality. American Journal of
Theoretical and Applied Statistics, 5(1): 5-12.

Day, M.R.B. (2018). The Distortions to Incentives in South African Agriculture. Published
Master’s dissertation. University of Stellenbosch University.

Debata, B., Dash, S. R., & Mahakud, J. (2018). Investor sentiment and emerging stock
market liquidity. Finance Research Letters, 26:15-31.
https://doi.org/10.1016/j.frl.2017.11.006

Debelie, G. (2014). Volatility and Market Pricing. Accessed 2021/01/27. https://www.rba.gov.
au/speeches/2014/sp-ag-141014.html.

De Donder, P. & Hindriks, J. (2006). Adverse selection, moral hazard and propitious
selection. Journal of Risk and Uncertainty, 38(1):73-86.

Degryse, H., De Jong, F., & Kervel, V.V. (2015). The impact of dark trading and visible
fragmentation on market quality. Review of Finance, 19: 1587-1622.

Deli, Y.D., & Hasan, I. (2017). Real effects of bank Capital regulations: Global evidence.
Journal of Banking and Finance, 82:217-228.

Demirguc-Kunt, K.A., & Detragiache, E. (2010). Basel Core Principles and bank soundness:
Does compliance matter? Journal of Financial Stability, 7:179-190.

De Renzis, T., Guagliano, C., & Loiacono, G. (2018). Liquidity in fixed income markets—risk

indicators and EU evidence. (Working Papers No. 1). Paris.

165



De Vita, G., Tekaya, A., & Wang, C.L. (2011). The Many Faces of Asset Specificity: A
Critical Review of Key Theoretical Perspectives. International Journal of Management
Reviews, 13(4): 329-348.

De Wet, W.A. (2004). The role of asymmetric information on investments in emerging
markets. Economic Modelling, 21(4):621-630.

Dey, K., & Maitra, D. (2011). Price Discovery and Market Efficiency Revisited: Anecdotes
from the Indian Commodity Futures Markets. Commodity Vision, 4(4): 22-34.

Diamond, D.W., & Rajan, R. (2009). The credit crisis: conjectures about causes and
remedies. American Economic Review, 99(2):606-610.

Dickinson, S., Humphry, D., & Siciliani, P. (2015). The prudential regulation authority’s secon
dary competition objective. Bank of England Quarterly Bulletin, 4(55):334-343.

Dicle, M.F., & Levendis, J. (2011). Importing financial data. The Stata Journal, 11(4):620—
626.

Dietrich, A., Wanzenried, G., & Hess, K. (2014). The good and bad news about the new
liquidity rules of Basel Ill in Western European countries. Journal of Banking and Finance.
44:13-25.

Dong, J., Kempf, A., & Yadav, P. (2007). Resiliency, the Neglected Dimension of Market
Liquidity: Empirical Evidence from the New York Stock Exchange. Working paper.

Drehmann, M. & Nikolaou, K. (2013). Funding liquidity risk: Definition and measurement.
Journal of Banking & Finance, 37(7): 2173-2182.

Drehmann, M. & Tarashev, N. (2013). Measuring the systemic importance of interconnected
banks. Journal Financial Intermediation, 22 (4):586—607.

Drezner, Z., Turel, O., & Zerom, D. (2010). A Modified Kolmogorov—Smirnov Test for
Normality, Communications in Statistics. Simulation and Computation, 39(4):693-704,
DOI: 10.1080/03610911003615816.

Drukker, D.M. (2003). Testing for serial correlation in linear panel-data models. The Stata

Journal (3) 2:168-177.

166



Druol, E. M. (2015). Trust is good, control is better: The 1974 Herstatt Bank Crisis and its
Implications for International Regulatory Reform. Business History, 57(2):311-334. DOI:
10.1080/00076791.2014.950956.

Dudycz, T., & Praznikéw, J. (2020). Does the Mark-to-Model Fair Value Measure Make
Assets Impairment Noisy? A Literature Review. Sustainability, 12: 1-24.

Duffee, Gregory, 2013. Forecasting Interest Rates. Handbook of Economic Forecasting
Elsevier, 1(2), 385-426.

Dutta, K., & Madhavan, A. (1993). Price Continuity Rules and Insider Trading. The Journal
of Financial and Quantitative Analysis, 30(2):199-221

Dyl, E. A., Yuksel, H. Z., & Zaynutdinova, G. R. (2019). Price reversals and price
continuations following large price movements. Journal of Business Research, 95:1-12.

Ebert, L. (2001). Asymmetric Information and Fragility in the South African Low-Income
Housing Market. Journal of Economic Development, 26(2): 91-106.

Elliott, D.J. (2014). Bank Liquidity Requirements: An Introduction and Overview, The
Brookings Institution. Retreived from, http://www.brookings.edu/events/2014/04/30-
liquidity-role-lender-of-last-resort. Accessed 2020/05/03.

Elliott, D.J. (2015). A Primer on Bank Capital, The Brookings Institution. Retreived

from, available at http://www.brookings.edu/~/media/Research/Files/Papers/2010/1/29-

capital-elliott/0129 capital primer elliott.PDF. Accessed 2020/02/15.

Emmer, S., & Tasche, D. (2005). Calculating credit risk capital charges with the one factor
model. Journal of Risk, 7(2): 85-101.

Engle, R., & Ferstenberg R. (2007). Execution Risk: It's the Same as Investment Risk.
Journal of Portfolio Management, 33(2): 34-44.

Engle, R., & Lange, J. (1997) Measuring, Forecasting and Explaining Time Varying Liquidity
in the Stock Exchange. (Working Paper, No. 6129) NBER.

Engle, R., & Lange, J. (2001) Predicting VNET: A model of the dynamics of market depth.

Journal of Financial Markets, 4:113-142.

167


http://www.brookings.edu/~/media/Research/Files/Papers/2010/1/29-capital-elliott/0129_capital_primer_elliott.PDF
http://www.brookings.edu/~/media/Research/Files/Papers/2010/1/29-capital-elliott/0129_capital_primer_elliott.PDF

Enrique, N., & Sergio, N. (2006). Basel Il and Microfinance. Microenterprise Development
Review, 9(1):9-15.

Ernst, E. (2019). Finance and Jobs: How Financial Markets and prudential regulation shape
Unemployment Dynamics. Journal of risk and financial Management, 12(20):1-30.

Erasmus, C.F. (2015). The enhancement of the deteriorated South African bond options
market, Risk governance & control: financial markets & institutions, 5 (2):92-100

Etikan, 1. (2016). Comparison of Convenience Sampling and Purposive Sampling. American
Journal of Theoretical and Applied Statistics, 5(1): 1-4.

Fadun, O. S. (2013). Implications and Challenges of Basel Il Implementation in the Nigerian
Banking System. Journal of Business and Management, 7(4): 53-61.

Fang, V. W., Noe, T. H., & Tice, S. (2009). Stock market liquidity and firm value. Journal of
financial Economics, 94(1), 150-169.

Farooq, O., Derrabi, M., & Naciri, M. (2013). Corporate Governance and Liquidity: Pre- and
Post-Crisis Analysis from the MENA Region. Review of Middle East Economics and
Finance, 8(3): 1-19.

Faryadi, Q. (2019). PhD Thesis Writing Process: A Systematic Approach—How to Write Your
Method-ology, Results and Conclusion. Creative Education, 10: 766-783.

Fedderke, J.W. (2021). The South African—United States sovereign bond spread and its
association with macroeconomic fundamentals. South African Journal of Economics, 499-
525. https://doi.org/10.1111/saje.12294

Fender, I., & Lewrick, U. (2015). Shifting tides — market liquidity and market-making in fixed
income instruments. BIS Quarterly Review, 97-109.

Fernandez-Amador, O., Gachter, M., Larch, M., & Peter, G. (2013). Does monetary policy
determine stock market liquidity? New evidence from the euro zone. Journal of Empirical
Finance, 21(1): 54-68.

Ferreira, S. J., Van Vuuren, S.G. & Dickason, Z. (2019). The influence of corporate financial

events on selected JSE-listed companies, Cogent Economics & Finance, 7(1):1-17.

168



Ferretti, C., Gabbi, G., Ganugi, P., Sist, F., & Vozzella, P. (2019). Credit Risk Migration and
Economic Cycles. Risks 7(4): 1-18.doi.org/10.3390/risks7040109.

Finger, C. (2011). Benchmarking the incremental risk charge. The Journal of Credit Risk,
7(2):53-70.

Fleming, M.J. (2003). Measuring Treasury Market Liquidity. Economic policy review.83-103

Foucault, T., Kadan, O., & Kandel, E. (2005). Limit order book as a market for liquidity.
Review of Financial Studies, 18:1171-1217.

Foucault, T., Pagano, M., & Roell, A. (2013), Market Liquidity: Theory, Evidence, and Policy,
Oxford University Press. London.

Foss, N. J., & Weber, L. (2016). Moving Opportunism to the Back Seat: Bounded Rationality.
Costly Conflict, and Hierarchical Forms. Academy of Management Review, 41(1): 61-79.
https://doi.org/10.5465/amr.2014.0105.

Fuhrer, L. M., Mller, B., & Steiner, L. (2017). The Liquidity Coverage Ratio and Security
Prices. Journal of Banking & Finance, 75: 292-311

Furse, D.C. (2015). Liquidity matters. Accessed 2021/01/27. https://www.bankofengland.co.u
k/ispeech/2015/liquidity-matters.

Fox, M. B., Glosten, L. R., & Rauterberg, G.V. (2018). Stock Market Manipulation and Its
Regulation. Yale J. Reg, 35(1): 67-126.

Francisco, G. (2005). Bank Regulation and Risk taking Incentives: An International Comparis
on of Bank Risk. Journal of Banking and Finance, 29:1153-1184.

Franco, C., & Zakoian, J.M. (2011). Strict Stationarity Testing and Estimation of Explosive
and Stationary Generalized Autoregressive Conditional Heteroscedasticity Models.
Econometrica, 80(2): 821-861.

Frank, J., & Garcia, P. (2008). Market Depth in Lean Hog and Live Cattle Futures Markets. In
proceedings of the NCCC-134 Conference on Applied commodity price analysis,
forecasting and market risk management, St. Louis, MO. [http://www.farmdoc.uiuc.edu/nc

ccl34].

169



Fratianni, M., & Pattison, J.C. (2010). Basel lll in Reality. Journal of Economic Integration,
30(1):1-28.

Frost, J. (2021, January) How to Interpret the F-test of Overall Significance in Regression
Analysis. Retrieved from; https://statisticsbyjim.com/regression/interpret-f-test-overall-
significance-regression/.

Fung, J.K. (2007). Order imbalance and the pricing of index futures. Journal of Futures
Markets, 27(7): 697-717.

Gaal, H.O., & Alfrah, N.A. (2017). Lack of Infrastructure: The Impact on Economic
Development as a case of Benadir region and Hir-shabelle, Somalia. Developing Country
Studies, 7(1):49-55.

Gabrielsen, A., Marzo, A., & Zagaglia, P. (2011). Measuring market liquidity: An introductory
survey. SSRN eLibrary.

Ganti, A. (2020). Bid-Ask Spread. Received from https://www.investopedia.com/terms/b/bid-
askspread.asp.

Gambacorta, L., & Karmakar, S. (2018). Leverage and Risk-Weighted Capital Requirements.
International Journal of Central Banking, 14(5):153-189.

George, T.J., & Longstaff, F.A. (1993). Bid-Ask Spreads and Trading Activity in the S&P 100
Index Options Market. The Journal of Financial and Quantitative Analysis, 28(3):381-397

Gerali, A., Neri, S., Sessa, L., & Signoretti, F.M. (2010). Credit and Banking in a DSGE
Model of the Euro Area. Journal of Money, Credit and Banking, 42(1):107-41.

Gerhold, S., Guasoni, P. Karbe, J.M., & Schachermayer, W. (2012). Transaction Costs,
Trading Volume, and the Liquidity Premium. Available at
http://ssrn.com/abstract=1905077.

Ghasemi, A., & Zahediasl, S. (2012). Normality Tests for Statistical Analysis: A Guide for
Non Statisticians, Int J Endocrinol Metab, 10(2):486489. DOI: 10.5812/ijem.3505.

Gichuru, M. (2017). The Interpretive Research Paradigm: A Critical Review of Is Research

Methodologies. International Journal of Innovative Research and Advanced Studies, 4(2):

170



1-5.[Online]. Available at: http://www.ijiras.com/february-issue-2017/ [Accessed 12 May
2019].

Gimeno, R., Manchadoa, B. & Minguez, R. (1999). Stationarity tests for Financial time series.
Physica A, 269:72-78.

Giordana, G. A., & Schumacher, I. (2013). Bank liquidity risk and monetary policy. Empirical
evidence on the impact of Basel Ill liquidity standards. International Review of Applied
Economics, 27(5):633-655.

Giordana, G. A., & Schumacher, I. (2017). An Empirical Study on the Impact of Basel ll|
Standards on Banks’ Default Risk: The Case of Luxembourg. Journal of risk and financial
management, 10(8):1-21.

Giot, P., & Grammig, J. (2005). How large is liquidity risk in an automated auction market?
Empirical Economics, 30(4):867-887.

Glanz, K. Rimer, B. K., & Viswanath, K. (2008). Health behavior and health education:
theory, research, and practice. San Francisco: Jossey-Bass Inc.

Gobat, J., Yanase, M., & Maloney, J. (2014). The net stable funding ratio: Impact and issues
for consideration. (Working Paper, 106).

Golubeva, O., Duljic, M., & Keminen, R. (2019). The impact of liquidity risk on bank
profitability: some empirical evidence from the European banks following the introduction
of Basel Il regulations. Accounting and Management Information Systems,18(4): 455-
485,

Goodhart, C. (2008). Liquidity risk management. Financial Stability Review, 11:39-44.

Gomber, P., Pujol, G., & Wranik, A. (2012). Best Execution Implementation and Broker
Policies in Fragmented European Equity Markets. International Review of Business
Research Papers, 8(2): 144 -162.

Gomber, P., Schweickert, U., & Theissen, E. (2015). Liquidity dynamics in an electronic open

limit order book: An event study approach. European Financial Management, 21:52—78.

171



Gomez, J.P., Prado, M.P., & Galacho, R.Z. (2019). Capital Commitment and Investment
Decisions: The Role of Mutual Fund Charges. Availiable at http://finance.darden.virginia.e
du/wp-content/uploads/2019/02/spillover_gomez.pdf.

Goyenko, R.Y., Holden, W. C., & Trzcinka, C.A. (2009). Do liquidity measures measure
liquidity? Journal of financial Economics. 92(2): 153-181.

Grant, W., & Wilson, G.K. (2012). The Consequences of the Global Financial Crisis: The
Rhetoric of Reform and Regulation. Oxford University Press, Oxford. Available at,
http://dx.doi.org/10.1093/acprof:0s0/9780199641987.001.0001.

Gray, J. (2013). Toward a More Resilient Financial System. Seattle University Law Review,
36: 799-819.

Greunen, J.V., Heymans, A., Heerden, C.V., & Vuurren, G.V. (2014). The prominence of
stationarity in time series forecasting. J. Stud.Econ. Econometrics, 38(1):1-17.

Guijarro, F., Clemente, |.M, & Saleemi, J. (2019). Liquidity Risk and Investors’ Mood: Linking
the Financial Market Liquidity to Sentiment Analysis through Twitter in the S&P500 Index.
Sustainability, 11(7048): 2-13.

Gupta, R., & Reid, M. (2012). Macroeconomic Surprises and Stock Returns in South Africa.
(Working Papers: 05/12). Cape Town. University of Stellenbosch.

Gwizdala, J.P. (2018). The influence of systemic liquidity risk on Polish economic stability
(working paper no. 1/2018). Sopot: Poland.

Hameed, A., Kang, W., & Visawanathan, S. (2010). Stock market declines and liquidity.
Journal of finance, 65(1): 257-293.

Hanselaar, R.M., Stulz, R.M., & Van Dijk, M.A. (2007). Do firms issue more equity when
markets become more liquid? Journal of Financial Economics, forthcoming,1-48.

Hansi, B. (2004). Adverse selection and risk selection in unregulated health insurance
markets:

Empirical evidence from South Africa’s medical schemes. Published PhD dissertation.

University of London, London.

172



Harris, L. (1996). Does a large minimum price variation encourage order exposure? (Working
paper). University of Southern California. USA.

Hasbrouck, J. & Schwartz, R. (1988). Liquidity and execution costs in equity markets. The
Journal of Portfolio Management 14(3):10-16.

Hausman, J.A. (1978). Specification Tests in Econometrics. Econometrica, 46:(6)1251-1271.

Haverkamp, B., & Young, R. (2007). Paradigms, Purpose, and the Role of the Literature:
Formulating a Rationale for Qualitative Investigations. The Counselling Psychologist.
35(2): 265-294. [Online]. DOI: 10.1177/0011000006292597 [Accessed 12 May

Harvey, C. R., Lui, Y., & Zhu, H. (2016). ...and the cross-section of expected returns. Review
of Financial Studies, 29:5—-68.

Havemann, R.C. (2019). Lessons from South African bank failures 2002 to 2014. Published
PhD dissertation. University of Stellenbosch, Cape Town.

Hayes, A. (2019 September 30). Tight Market. Retrieve from https://www.investopedia.com/t

erms/t/tight-market.asp.

Hawkins, D.M. (2003). The Problem of Overfitting. J. Chem. Inf. Comput. Sci., 44(1):1-12.

Heckman, J.J. (2001). Econometrics and Empirical Economics. Journal of Econometrics,
100:3-5.

Heinze, G., Wallisch, C., & Dunkler, D. (2018). Variable selection - A review and
recommendations for the practicing statistician. Biometrical journal, 60(3): 431-449.

https://doi.org/10.1002/bimj.201700067

Hendershott, T., Jones, C.M., & Menkveld, A.J. (2011). Does algorithmic trading improve
liquidity? Journal of Finance, 66: 1-33.

Hendershott, T., & Seasholes, M.S. (2014). Liquidity provision and stock return predictability.
Journal of Banking & Finance,45:140-151.

Hermes, N., & Lensink, R. (1996). Financial Development and Economic Growth: Theory and
Experiences from Developing Countries (1st ed.). Routledge.

Herschberg, M. (2012). Limits to Arbitrage: An introduction to Behavioral Finance and a

Literature Review. Palermo Business Review, 7:7-21.

173


https://www.investopedia.com/terms/t/tight-market.asp
https://www.investopedia.com/terms/t/tight-market.asp
https://doi.org/10.1002/bimj.201700067

Herzog, B. (2018). Valuation of Digital Platforms: Experimental Evidence for Google and
Facebook. International journal of financial studies, 6(87):1-13

Heston, S., R. A., Korajczyk, R., & Sadka. (2010). Intraday patterns in the cross-section of
stock returns. Journal of Finance, 65:1369-407.

Hicks, J. R. (1962). Liquidity. The Economic Journal, 72(288):787-802.

Hlatshwayo, L.N.P., Petersen, M., Petersen, J.M., & Gideon, F. (2013). Basel I, liquidity and
bank failure. Banks and Bank Systems, 8(2):8-24.

Hmaied, D. M., Grar, A., & Sioud, O. B. (2006). Dynamics of Market Liquidity of Tunisian
Stocks: An Analysis of Market Resiliency. Electronic market, 16(2):140-156.

Hodrea, R. (2015). An intraday analysis of the market efficiency-liquidity relationship: the
case of BVB stock exchange. Procedia Economics and Finance, 32:1432 — 1441

Hong, Y., & Lee, T.H. (2003). Diagnostic Checking for the Adequacy of Non-linear Time
Series Models. Econometric Theory, 19:1065-112.

Horvath, L., Kokoszkab, P., & Rice, G. (2013). Testing stationarity of functional time series.
Journal of Econometrics, 179(1):66-82.

Hosna, A. & Manzura, B. (2009). Credit Risk Management and Profitability in Commercial
Banks in Sweden, University of Gothenburg, Graduate School of Business, Economics
and Law, Master of Science in Accounting.

Hsiao, C. (2007). Panel Data Analysis — Advantages and Challenges. Sociedad de
Estad’istica e Investigaci'on Operativa, 00(0):1-63.

Hsiao, C. (2014). Analysis of Panel Data. 4th ed. Cambridge: Cambridge University Press.
London.

Huberman, G., & Stanzl, W. (2005). Optimal trading. Journal of Review Finance, 9(10):165-
200.

Hu, S. Z, M. & Cai, Y. (2019). Impact of Investor behaviour and stock market Liquidity:
Evidence from China. Entropy, 21(1111): 1-15.

Hua, J. Peng, L. Schwartz, R. & Alan, N. (2019). Stock resiliency and expected returns. The

review of financial studies, 33(2):748-782.

174



Huang, R. D., & Stoll, H.R. (1997). The Components of the Bid-Ask Spread: A General
Approach. The Review of Financial Studies, 10(4):995-1034.

Hussain, S.M. (2011). The intraday behaviour of bid-ask spreads, trading volume and return
volatility: evidence from DAX30. International Journal of Economics and Finance, 3(1):23—
34. http://www.ccsenet.org/journal/index.phpfijef/article/view/7973.

lannotta, G., Nocera, G., & Sironi, A. (2007). Ownership Structure, Risk and Performance in
the European Banking Industry. Journal of Banking & Finance, 31:2127-2149.

Imon, A. H. M. R., & Das, K. (2015). Analysing length or size based data: A study on the
lengths of peas plants. Malaysian Journal of Mathematical Sciences 9(1):1-20.

International Monetary Fund. (2011, April). How to address the systemic part of liquidity risk,
In: Global Financial Stability? Washington, DC: Author

International Monetary Fund, (2013, October). Changes in bank funding pattern and financial
stability risks, in: Global Financial Stability Report. Washington, DC: Author.

International Monetary Fund. (2015, April). Global financial stability report. Washington, DC:
Author.

International Monetary Fund. (2015, October). Market liquidity—resilient or fleeting?
Washington, DC: Author.

International Monetary Fund. (2020, April). Global financial stability report. Washington, DC:
Author

Isaenko, S. (2010). Portfolio choice under transitory price impact. Journal of Economic
Dynamics & Control, 34:2375-2389.

Ishrakieh, L.M., & Dagher, L., & El Hariri, S. (2020). A financial stress index for a highly
dollarized developing country: The case of Lebanon. Central Bank review, 20:43-52.

Istianingsih, T.T., & Manurung, D.T.H. (2020). The Impact of Corporate Social Responsibility
Disclosure on the Future Earnings Response (ASEAN Banking Analysis). Sustainability,
12:1-16.

Ivashina, V., & Scharfstein, D. (2010). Bank lending during the financial crisis of 2008.

Journal of Financial Economics, 97(3):319-338.

175



Izquierdo, S., & lIzquierdo, L. (2007). The impact of quality uncertainty without asymmetric
information on market efficiency. Journal of Business Research, 60(8): 858-867. doi:
10.1016/j.jbusres.2007.02.010.

Jablecki, J. (2009). The impact of Basel | capital requirements on bank behaviour and the
efficacy of monetary policy. International Journal of Economic Sciences and Applied
Research, 2 (1): 16-35

Jacobs, R.G. J. (2008). Regulatory treatment of liquidity risk. In South Africa Published
Masters dissertation. University of North West.

Jang, B., Koo, H.K., Lui, H., & Loewenstein, M. (2007). Liquidity Premia and Transaction
Costs. The Journal of Finance, 63(5): 2329- 2366.

Jayadev, M. (2013). Basel Il implementation: Issues and challenges for Indian banks. IMB
Management Review, 25:115-130.

Jiang, C. X., Mclnish, T.H., & Upson, J. (2012). Market Fragmentation and Information
Quality: The Role of TRF Trades. Available at SSRN: https://ssrn.com/abstract=1960115
or http://dx.doi.org/10.2139/ssrn.1960115.

Jiang, G.J., & Knight, J.L. (2002). Estimation of continuous time processes via the empirical
characteristic function. Journal of Business and Economic Statistics, 20:198-212.

Jonsson, K. (2011). Testing stationarity in small- and medium-sized samples when
disturbances are serially correlated. Oxf. Bull. Econom. Stat. 73: 669—690.

Jorda, O., Schularick, M., & Taylor, A.M. (2019). The Total Risk Premium Puzzle. (Working
Paper 2019-10). San Francisco, USA.

Jorion, P. (2007). Value at Risk: The Benchmark for Controlling Market Risk. 3. Ed.,
McGraw-Hill Publishing Co, USA.

Kalinichenko, L.A., Kovalev, D.Y., Kovaleva, D.A., & Malkov, O.Y. (2014). Introduction into
Analysis of Methods and Tools for Hypothesis-Driven Scientific Experiment Support. In
Proceedings of the 16th All-Russian Conference on Advanced Methods and Technologies

2014 (13-16): Dubna, Russia

176



Kaliyadan, F., & Kulkarni, V. (2019). Types of Variables, Descriptive Statistics, and Sample
Size, Indian Dermatology Online Journal, 10(1):82-86.

Kanto, B. (2019). Understanding the past and future of the rand, retrieve on the 30 April
2020, http://www.zaeconomist.com/category/sa-economy/the-rand/

Kapingura, F., & Ikhide, S. (2011, October 26 — 28). Econometric determinants of Liquidity of
the bond markets. Addis Ababa, Ethiopia.

Karagoz, M., & Caglar, M. (2016). Does debt really crack the whip? Evidence from a Panel of
Selected OECD Countries. Procedia Economics and Finance, 38: 430 — 437.

Kargi, H.S. (2011). Credit risk and the performance of Nigerian banks. A study of GTB PLC
(1991-2010). Journal of Business Research Administration, 3(2): 112-119.

Katarzyna, S. (2016). A review of individual and systemic risk measures in terms of
applicability for banking regulations. Contemporary Economics,10(1):71-82.

Kawulich, B. 2012. Selecting a research approach: Paradigm, methodology and methods. In:

Kearns, J., & Lowe, P. (2008). Promoting Liquidity: why and how? (Working paper, No 06).
Australia.

Kempf, A., & Korn, O. (1999). Market Depth and Order Size. Journal of Financial Markets, 2:
29-48.

Kenton, W. (2021). Durban —Watson statistics definition. Retrieve from

https://www.investopedia.com/terms/d/durbin-watson-statistic.asp. Accessed 2021/11/21.

Keregero, C.M., & Fan, H. (2019). The Contagion Risk of a Banking System. International
Journal of Business and Applied Social Science, 5(1): 152-163.

Keynes, J. M. (1936). The general theory of employment, interest and money. New York:
Harcourt, Brace, USA.

Keskin, S. (2006). Comparison of Several Univariate Normality Tests Regarding Type | Error
Rate and Power of the Test in Simulation Based Small Samples. Journal of Applied

Science Research, 2(5):296-300.

177


https://www.investopedia.com/terms/d/durbin-watson-statistic.asp

Khamis, A., Razak, N.A.A., & Abdullah, M.A.A. (2018). A robust vector autoregressive model
for forecasting economic growth in Malaysia. Malaysian Journal of Fundamental and
Applied Sciences,14(3):382-385

Khim-Sen, L. V. (2004). Which Lag Length Selection Criteria Should We Employ?
Economics Bulletin, 3(33):1-9

Kilian, L. (1999). Exchange Rates and Monetary Fundamentals: What Do We Learn from
Long-Horizon Regressions? Journal of Applied Econometrics, 14: 491-510.

Kilig, R. (2011). Testing for a unit root in a stationary ESTAR process. Econometric Reviews,
30(3):274-302.

Kim, J.H., & Shamsuddin, A. (2008). Are Asian stock markets efficient? Evidence from new
multiple variance ratio tests. Journal of Empirical Finance, 15(3):518-532.

Kim, S.H., Ogden, J.P. (1996). Determinants of the Bid and Ask spread on stock. European
financial market Journal, 1(1): 127-145

Kim, J., & Kim, Y. (2019) Transitory Price, Resiliency, and the Cross-section of Stock
Returns. International review of financial analysis, 63(1):243-256.

Kim, W., & Weisbach, M.S., (2008). Motivations for public equity offers: An international
perspective, Journal of Financial Economics 87, 281-307.

Kirabaeva, K. (2010). Adverse Selection and Financial Crises. Bank of Canada review:
Winter 2010-2011.

Kirilenko, A. A., Kyle, A.S., Samadi, M., & Tuzun, T. (2017). The flash crash: High frequency
trading in an electronic market. Journal of Finance 72: 967-98.

Kivunja, C. (2018). Distinguishing between Theory, Theoretical Framework, and Conceptual
Framework: A Systematic Review of Lessons from the Field. International Journal of
Higher Education, 7(6):44-53

Klein, A.G., Gerhard, C., Buchner, R.D., Diestel, S., & Engel, S. (2016). The detection of
heteroscedasticity in regression models for psychological data. Psychological Test and

Assessment Modeling, 58(4):567-592

178



Klein, T. J., Lambertz, C., & Stahl, K. (2013). Adverse Selection and Moral Hazard in
Anonymous Markets. (Working paper no.13-050). Mannheim: Germany.

Kocinski, M. (2014). Transaction costs and market impact in investment management, e-
Finance. Financial Internet Quarterly,10(4):28-35

Koh, W. H., Kose, M., A., Nagle, P. S., Ohnsorge, F. L., & Sugawara, N. (2020). Debt and
Financial Crises (Working Papers: 9116). World Bank Group.

Konieczny, J., & Skrzypacz, A. (2006). Search, Costly Price Adjustment and the Frequency
of Price Changes — Theory and Evidence. (Working Papers No.0054). Wilfrid Laurier
University, Ontario, Canada.

Konig, P., & Pothier, D. (2016). Design and pitfalls of Basel’s new liquidity rules. Economic
Bulletin, 21: 251-259.

KPMG. (2018). Basel IV- A brief overview. [Online] Available at: KPMG.com\Basel 4.

KPMG. (2020). Basel 4 — the journey continues. [Online] Available at: https://home.kpmg/xx/
en/home/insights/2020/08/basel-4-the-journey-continues.html.

Kouassi E., & Kymn, K.O. (2008). Prediction in the Two-Way Random Effect Model with
Heteroscedasticity. Journal of Forecasting, 27, 451-463.

Kudryavtsev, A. (2019). The effect of trading volumes on stock returns following large price
moves. Economic Annals, 64(220):85-116.

Kukanov, A. (2013). Stochastic Models of limit order markets. Published PhD dissertation.
Columbia University, New York.

Kyle, A.S. (1985). Continuous auctions and insider trading. Econometrica,53(6):1315-1335.

Large, J. (2007). Measuring the resiliency of an electronic limit order book. Journal of
Financial markets, 10(1):1-25.

Lee, C.H., & Chou, P.l. (2018). Financial openness and market liquidity in emerging markets.
Finance Research Letters, 25:124-130.

Lee, C.M.C. (1990). Information Dissemination and the Small Trader: An Intraday Analysis of
the Small Trader Response to Announcements of Corporate Earnings and Changes in

Dividend Policy, Ph.D. dissertation, Cornell University.

179



Lee, C. L., Stevenson, S. & Lee, M. L. (2012). Futures Trading, Spot Price Volatility and
Market Efficiency: Evidence from European Real Estate Securities Futures. J real Estate
Finan Econ, 48:299-322.

Lee, C.M.C., & Radhakrishna, B. (2000). Inferring Investor Behavior: Evidence from TORQ
data, Journal of Financial Markets, 3(2): 83-111

Lee, E. J. (2015). High frequency trading in the Korean index futures market. Journal of
Futures Markets, 35: 31-51.

Lei, C. C., & Lai R. N. (2007). The Role of Liquidity in Value at Risk — The Case of Hong
Kong. Available at SSRN: https://ssrn.com/abstract=1009578.

Leslé, V.L., & Avramova, S. (2012). Why Do RWAs Differ Across Countries and What Can
Be Done About It. (Working paper no. 12/90). Washington, DC: International Monetary
Fund.

Lin, J.C., Sanger, G.C. & Booth, G.G. (1995). Trade Size and Components of the Bid-Ask
Spread. Review of Financial Studies, 8(4):1153-83.

Lind, G. (2005). Basel II: The new framework for bank capital. Sveriges Riksbank Economic
Review, 2:22-38.

Liu, W. (2006). A liquidity-augmented capital asset pricing model. Journal of Financial
Economics, 82(3): 631-671.

Loebnitz, K. (2006). Market Liquidity Risk: Elusive No More Defining and quantifying market
liquidity risk. Published Masters Project. University of Twente. Netherlands.

Léfgren, K. G., Persson, T., & Weibull, J.W. (2002). Markets with asymmetric information.
Scand. J. of economics, 104(2):195-211

Loo, M.A. (2007). A Survey of liquidity management approaches and their effect on
profitability of commercial banks in Kenya. Published Masters Project. University of
Kenya.

Longstaff, F. A. (2004). The Flight-to-Liquidity Premium in U.S. Treasury bond Prices.
Journal of Business, 77(3): 511-526.

Loudon, G. (2017). The impact of global financial market uncertainty on the risk-return

180



relation in the stock markets of G7 countries. Studies in Economics and Finance, 34(1):2-23.

Lu, Y.C., & Wei, Y. C. (2006). Classification of trade direction for an equity market with price
limit and order match: Evidence from the Taiwan Stock market, Investment management
and financial innovations Journal, 6(3):135-147.

Luvuno, T.I. (2018). Determinants of commercial Bank Liquidity in South Africa. Published
Master’s dissertation. University of South Africa.

Lyngen, N. (2012). Basel Ill: Dynamics of State Implementation. Harvard International Law
Journal, 53(2): 519-535.

Lumpkin, S. (2009). Regulatory issues related to financial innovation. Journal of Financial
market trends, 2:1-29

Mabuza, E. J. (2017). llliquidity premium in asset returns: An empirical analysis of various
liquidity measures to determine the best measure of liquidity on the Johannesburg stock
exchange Published Master dissertation. University of Pretoria.

Madhavan, A. (2000). Market microstructure: A survey. Journal of Financial Markets, 3: 205-
258.

Makina, D., & Wale, L.E. (2016). The source of investment cash flow sensitivity in
manufacturing firms: is it asymmetric information or agency costs? SAJEMS 19(3):388-
399.

Malik, A. & Lon Ng, W. (2014). Intraday liquidity patterns in limit order books. Studies in

Economics and Finance, 31(1):46-71.

Marek, M. (2013, October). Practical application of coefficient of variation. Available at
https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&cad=rja&uact=8&v
ed=2ahUKEwjxyPysvYX0AhUCIFWKHRFIDNQQFnoECAKQAQ&url=https%3A%2F%2Fw
ww.researchgate.net%2Fpublication%2F275648121 Practical_application_of_coefficient_
of_variation&usg=A0OvVawljRI3F2a6f0YCC7Tm5F-KU

Marco, D.M., Kermani, A., & Palmer. C.J. (2020). How guantitative easing works: Evidence

on the refinancing channel. The Review of Economic Studies, 87(3): 1498-1528.

181



Marco, 1.1. (2016). The Net Stable Funding Ratio: Theoretical background and analysis of the
Spanish banking sector. Revista de estabilidad financier, 31: 63-96.

Marozva, G. (2017). An empirical study of liquidity risk embedded in banks’ asset liability
mismatches. Published PhD dissertation. University of South Africa.

Marshall, G., & Jonker, L. (2010). An introduction to descriptive statistics: A review and
practical guide, Journal of Elsevier,16:1-7.

Martin, M., Lutz, H., & Wehn C.S. (2011) A practical anatomy of incremental risk charge
modelling. Journal of Risk Model Validation. 5(2):45-60.

Martins, O.S. & Paulo, E. (2014). Information asymmetry in stock trading, economic and
financial characteristics and corporate governance in the Brazilian stock market. Rev.
contab. finang. 25(64):33-45.

Masseback, S. (2014). A comparison of the IRB approach and the Standard Approach under
CRR for purchased defaulted retail exposures. Published Master thesis. Stockholm,
Sweden.

Matis, E.A., & Matis, C.A. (2015). Liquidity Risk Management in Post-Crisis Conditions.
Procedia Economics and Finance, 32:1188 — 1198

Matonela, A., & Karodia, A.M. (2015). An evaluation of factors contributing to the stock
market liquidity constraints or companies listed on the Namibian stock exchange.
International Journal of Accounting Research, 2(8):2015

Mattos, F., Garcia, P., & Pennings, J.M.E. (2007). Trading Behavior in Futures Markets: Its
Determinants and Implications. In proceedings NCCC-134 Conference: Applied
Commaodity Price Analysis, Forecasting, and Market Risk Management (Pp16-17).
Chicago, lllinois, USA.

Mckane, G. (2017). Liquidity and size effects on the JSE. Published Master dissertation.
University of Witwatersrand, Johannesburg.

Mclnish, T.H., & Wood, R.A. (1992). An Analysis of Intraday Patterns in Bid/Ask Spreads for

NYSE Stocks. American Finance Association, 47(2):753-764.

182



McNeish, D. (2018). Should We Use F-Tests for Model Fit instead of Chi-Square in Over-
Identified Structural Equation Models. Organizational Research Methods 23(3):1-41.

Mendes, M. & Pala, A. (2003). Type | Error Rate and Power of Three Normality Tests.
Pakistan Journal of Information and Technology, 2(2):135-139.

Mercy, C., & Kihoro, J. (2015). Application of Vector Autoregressive (VAR) Process in
Modelling Reshaped Seasonal Univariate Time Series, Science Journal of Applied
Mathematics and Statistics, 3(3): 124-135.

Merkley, K., Michaely, R., & Pacelli, J. (2017). Does the scope of the sell-side analyst
industry matter? An examination of bias, accuracy, and information content of analyst
reports. The Journal of Finance, 72 (3):1285-1334.

Michael, H., & Michael, W. (2015). Order flow imbalance effects on the German stock
market. Business Research Springer, (8)2:213-238.

Miele, M. G., & Sales, E. (2011). The financial crisis and regulation reform. Journal of
Banking Regulation, 12 (4):277-307.

Mishkin, F.S. (2011). Over the CIiff: From the Subprime to the Global Financial Crisis.
Journal of Economic Perspectives, 25(1):49-70.

Miskolczi, P. (2017). Note on simple and logarithmic return. Applied Studies in Agribusiness
and Commerce, 11(1-2):127-136.

Mitchell, W. F. (1923). The institutional basis for the shiftability theory of bank liquidity. The
University Journal of Business, 1(3):334-356.

Mkhabela, T. Dual moral hazard and adverse selection in South African agribusiness: it takes
two to tango. International Food and Agribusiness Management Review, 21(3):391- 406

Moosa, I. A. (2019). “Is econometrics relevant to real world economics?” Real-world
economics review, 88: 2-13.

Moosa, I., A. (2015). Bad Regulation: Basel 2.5 and Basel 3. In: Good Regulation, Bad
Regulation. Palgrave Macmillan Studies in Banking and Financial Institutions. Palgrave

Macmillan, London. doi.org/10.1057/9781137447104_7

183



Motepe, M. (2017). Liquidity and Return in Frontier Equity Markets. Published Master
dissertation. University of the Witwatersrand, Johannesburg.

Moti, H. O, Masinde, J. S, & Mugenda, N.G. (2012). Effectiveness of Credit Management
Systems on loans performance: Empirical evidence from micro finance Sector in Kenya.
International Journal of Business, Humanities and Technology 2(16):99-108.

Moulton, H.G. (1918). Principles of Money and Banking Chester. The Economic Journal,
28(109):70-72.

Mourougan, S., & Sethuraman, K. (2017). Hypothesis development and Testing. Journal of
business and Management, 19(5): 34-40.

Mu, G.H., Zhou, W.X., Chen, W., & Kertesz, J. (2010). Order flow dynamics around extreme
price  changes on an emerging stock market. New Journal of Physics 12:3-22.

Muktiyanto, 1. (2015). Determinant factors of Market Liquidity in the Indonesian Equity
Market. Published PhD dissertation. Victoria University, Melbourne.

Muriithi, J. G. (2016). Effect of financial risk on financial performance of commercial banks in
Kenya. Published PhD dissertation. Jomo Kenyatta University of agriculture and
technology, Kenya.

Mynhardt, R.H., & Marx, J., (2019). A framework for managing the regulatory and economic
capital of banks. Journal of Economic and Financial Sciences 12(1):1-13

Naceur, S. B., & Kandil, M. (2009). The Impact of Capital Requirements on Banks' Cost of
Intermediation and Performance: The Case of Egypt. Journal of Economics and
Business, 61:70-89.

Naik, P., Poornima, B.G., & Reddy, Y.V. (2020). Measuring liquidity in Indian stock market: A

dimensional perspective. PLoS ONE, 15(9):1-17.

Narayan, P. K., & Phuenngam, W. (2009). Critical Success Factors for effective risk
management procedures in financial industries A study from the perspectives of the
financial institutions in Thailand. Published Masters dissertation. Umea University,

Sweden.

184



Narayan, P. K., & Zheng, X. (2011). The relationship between liquidity and returns on the
Chinese stock market. Journal of Asian Economies, 22: 259-266.

Nassar, S. (2016). Investigate the Factors Affecting Share Liquidity: Evidence from Istanbul
Stock Exchange (ISE). Research Journal of Finance and Accounting, 7(6):71-76.

Nayak, A., Pai, M.M.M., & Pai, R.M. (2016). Prediction Models for Indian Stock Market.
Procedia Computer Science, 89: 441 — 449.

Neijs, T., & Wycisk, M. (2015). Robust Intraday Liquidity Management. In: Zanders Treasury
and Finance Solutions.

Newman, I., & Covrig, D. M. (2013). Writer's Forum — Building consistency between title,
problem statement, purpose, & research questions to improve the quality of research
plans and reports. New Horizons in Adult Education & Human Resource Development, 25
(1):70-79.

Nikolaou, K. (2009). Liquidity (risk) concepts definitions and interactions (Working paper no.
1008/2009): Frankfurt: European Central Bank.

Nowak, S., & Olbrys, J. (2016). Direct evidence of non-trading on the Warsaw Stock
Exchange. Research Papers of Wroclaw University of Economics, 428:184-194.

Nyawata, O. (2012). Treasury Bills and/or Central Bank Bills for Absorbing Surplus Liquidity:
The Main Considerations (Working paper no. 40/2012). Washington, DC: International
Monetary Fund.

Olbrys, J., & Mursztyn, M. (2019). Depth, tightness and resiliency as market liquidity
dimensions: Evidence from the polish stock market. International Journal of computational
Economics and Econometrics, 9(4): 308-326.

Ong. M. K. (2006). Introduction - The Basel Il handbook: A Guide for Financial Practitioner
(2nd ed.) United Kingdom.

Ostry, J. A., Gosh, M., & Chamon, M.Q. (2012). Tools for managing financial-stability risks

from capital inflows. Journal of International Economics, 88(2): 407— 421.

185



Owojori, A.A., I.R. Akintoye & F.A. Adidu. (2011). The challenge of risk management in
Nigerian banks in the post consolidation era. Journal of Accounting and Taxation, 3(2):
23-31.

Panayides, M. (2007). Affirmative Obligations and Market Making with Inventory. Journal of
Financial Economics, 86: 513-542

Pan, A. & Misra, A, K. (2021). A comprehensive study on bid-ask spread and its
determinants in India. Cogent Economics & Finance, 9(1): 1-23.

Pather, S. (2017). The impact of Basel lll on bank balance sheet structure in South Africa.
Published Masters dissertation. University of Pretoria. South Africa.

Patial, R.R., & Sharma, N.K. (2016). Do trading volume and bid-ask spread contain
information to predict stock returns? Intraday evidence from India, Asian Economic and
Financial Review, 6(3): 135-150.

Pattanaik, S., Rajesh, K., & Angshuman, H. (2018). Basel lll liquidity coverage ratio and the
operating target of monetary policy: the unintended discord. Journal of Banking
Regulation. 19(10):160-173.

Pastor, L., & Stambaugh R. F. (2003). Liquidity Risk and Expected Stock Returns. Journal of
Political Economy, 111(3):642-685.

Pearl, J. (2009). Causality: Models, Reasoning and Inference. 2nd edition. Cambridge:
Cambridge University Press,London.

Pélabon, C., Hilde, C. H., Einum, S., & Gamelon, M. (2020). On the Use of the Coefficient of
Variation to Quantify and Compare Trait Variation. Evolution Letters, 4:180-188

Pelagatti, M.M. & Sen, P.K. (2013). Rank tests for short memory stationarity. Journal of

Econometrics 172:90-105.

Pelizzon, L., & Schaefer, S. (2007). Pillar 1 versus Pillar 2 under Risk Management. National

Bureau of Economic Research Journal, 377- 415.

186



Pennings, J.M.E., Garcia, P. & Marsh, J.W. (2003). The Underlying Structure of Market
Depth. In proceedings of NCR-134 Conference: Applied Commodity Price Analysis,
Forecasting, and Market Risk Management, April 21-22, St. Louis, Missouri, USA

Pereira, G.M.L., Silver, E.C., & Barbedo, C.H.D. (2019). Trading Imbalance, Liquidity and
Stock Returns: Evidence from Brazil. Latin American Business Review, 21(1):1-23.

Perotti, P., & Rindi, B. (2010). Market Makers as Information Providers: The Natural
Experiment of Star. Journal of Empirical Finance, 17: 895-917.

Persson, U. (2015). Is Falsification Falsifiable? Journal of Foundations of Science,
21(3):461:475.

Pham, M.C., Anderson, H.M., Duong, H.N., & Lajbcygier, P. (2020). The effects of trade size
and market depth on immediate price impact in a limit order book market. Journal of
economics Dynamics & Control, 120:2-27.

Poon, S.H., Rockinger, M., & Stathopoulos, K. (2013). Market liquidity and institutional
trading

during the 2007-8 financial crisis. International Review of Financial Analysis, 30: 86-97.

Pope, C., Ziebland, S. & Mays, N. (2000). Qualitative research in health care Analysing
qualitative data. BMJ, 320:114-6.

Prakash, A. (2008). Evolution of the Basel Framework on Bank Capital Regulation. Reserve
Bank of India Occasional Papers, 29(2):82-121.

Prasanna, K. & Bansal, B. (2014). Foreign Institutional Investments and Liquidity of Stock
Markets: Evidence from India. International Journal of Economics and Finance, 6(6):103.

Pring, R. (2000). Philosophy of Educational Research. London: Continuum. Cited in:
Dammak, A. 2015. Research paradigms: Methodologies and compatible methods. The
Academic Journal of St. Clements Education Group,6(2): 1-14.

Prorokowski, L., & Prorokowski, H. (2014). Comprehensive risk measure —current

challenges. Journal of Financial Regulation and Compliance, 22(3):271-284

187



PWC. (2017). Basel IV: Big bank - or end game of Basel IlI? Online: available at:
https://www.pwc.com/gx/en/industries/financial-services/financial-services-risk-and-
regulation/basel-iv.html

Rahi, S. (2017). Research Design and Methods: A Systematic Review of Research
Paradigms, Sampling Issues and Instruments Development. Int J Econ Manag, Sci 6: 403.
doi: 10.4172/2162-6359.1000403.

Rahman, S., Krishnamurti, C. & Lee, A. C. (2005). The dynamics of security trades, quote

revisions, and market depths for actively traded stocks. Review of Quantitative Finance

and Accounting, 25:91-122.

Razali, N.M., & Wah, Y.B. (2011). Power comparisons of Shapiro-Wilk, Kolmogorov-Smirnov,
Lilliefors and Anderson-Darling tests. Journal of Statistical Modelling and
Analytics,2(1):21:33.

Rehse, D. Riordan, R. Rottke, N. & Zietz, J. (2019). The effects of uncertainty on market
liquidity: Evidence from Hurricane Sandy. Journal of Finance Economics, 134(2):318-332.

Reilly, F. K., & Brown, K. C. (2003). Investment analysis and portfolio management. Mason,
Ohio: South-Western/Thomson Learning.

Ritz, R. A., & Walther, A. (2015). How do banks respond to increased funding uncertainty?
Journal of Financial Intermediation, 24(3):386-410

Rodrigues, C.F.D., Camello de Lima, F.J., & Barbosa, F.T. (2007). Importance of using basic
statistics adequately in clinical research, Rev Bras Anestesiol,67(6):619---625

Roncoroni, A., Battiston, S., D’Errico, M., Hataj, G., & Kok, C. (2014). Interconnected banks
and systemically important exposures. (working paper No. 2331), European central bank.

Romanyuk, Y. (2010, September). Liquidity, Risk, and Return: Specifying an Objective
Function for the Management of Foreign Reserves. Retrieved from

https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahUKEwi w9G

PhPTzAhUJiIFWKHZgoDXMOFnNoECAQQAQ&uUrl=https%3A%2F%2Fwww.econstor.eu%?2

Ebitstream%2F10419%2F66912%2F1%2F635660040.pdf&usg=A0OvVaw2COw5-aEMi-

gTbC1VOpR4Y. Accessed 2021/06/20.

188


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi_w9GPhPTzAhUJiFwKHZgoDXMQFnoECAQQAQ&url=https%3A%2F%2Fwww.econstor.eu%2Fbitstream%2F10419%2F66912%2F1%2F635660040.pdf&usg=AOvVaw2COw5-aEMi-gTbC1V0pR4Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi_w9GPhPTzAhUJiFwKHZgoDXMQFnoECAQQAQ&url=https%3A%2F%2Fwww.econstor.eu%2Fbitstream%2F10419%2F66912%2F1%2F635660040.pdf&usg=AOvVaw2COw5-aEMi-gTbC1V0pR4Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi_w9GPhPTzAhUJiFwKHZgoDXMQFnoECAQQAQ&url=https%3A%2F%2Fwww.econstor.eu%2Fbitstream%2F10419%2F66912%2F1%2F635660040.pdf&usg=AOvVaw2COw5-aEMi-gTbC1V0pR4Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi_w9GPhPTzAhUJiFwKHZgoDXMQFnoECAQQAQ&url=https%3A%2F%2Fwww.econstor.eu%2Fbitstream%2F10419%2F66912%2F1%2F635660040.pdf&usg=AOvVaw2COw5-aEMi-gTbC1V0pR4Y

Résch, C.G. (2012). An empirical analysis of the impact of the financial crisis, ownership
structures and insider trading. Published PhD dissertation. Technische Universitat
Munchen, Minchen.

Rose, A., & Krausmann, E. (2013). An economic framework for the development of a
resilience

index for business recovery. International Journal of Disaster risk reduction, 5: 73-83.

Roy, S. (2005). Liquidity Adjustment in Value-at-Risk Model: Evidence from the Indian Debt
Market. Reserve Bank of India Occasional Papers, 25(1-3): 1-16.

Saad, M., & Samet, A. (2017). Liquidity and the implied cost of equity capital. Journal of
International Financial Markets, Institutions & Money, 51:15-38.

Sadien, E. (2017). The Impact of the change from Basel ii to Basel iii on the Profitability of
the South African banking sector. Published Masters’ dissertation. University of Cape
Town. South Africa.

Saleemi, J. (2014). An empirical Analysis of cost based market liquidity measures for US &
Norwegian Banks. Published Master’s dissertation. University of Nordland, Bod@.

Salighehdar, A., Liu, Y., Bozdog, D., & Florescu, I. (2017). Cluster Analysis of Liquidity
Measures in A Stock Market Using High Frequency Data. Journal of Management
Science and Business Intelligence, 2(2):1-8.

Sanford, G., & Shiller, R.J. (1981). The determinant of the variability of stock prices. (Working
paper no. 564). Cambridge, USA.

Santosa, P.W. (2020). Determinants of price reversal in high-frequency trading: empirical
evidence from Indonesia. Investment Management and Financial Innovations, 17(1):175-
188.

Sam, C. Y., McNown, R., & Goh, S.K. (2020). An augmented autoregressive distributed lag
bounds test for cointegration. Economic Modelling, 80:130-141.

Sarr, A., & Lybek, T. (2002). Measuring Liquidity in financial markets (Working paper no.

232/2002). Washington, DC: International Monetary Fund.

189



Saunders, M., Lewis, P., & Thornhill, A. (2003). Research Methods for Business Student.
Third Edition, Prentice Hall.

Saville, A., & Gopaldas, R. (2019). African Capital Markets challenges and opportunities.
CFA Institute research foundation / Brief.

Retrieved from: https://www.cfainstitute.org/en/research/foundation/2019/african-capital-
markets. Accessed 2020/03/25.

Savin, N.E., & White, K.J. (1977). The Durbin-Watson Test for Serial Correlation with
Extreme Sample Sizes or Many Regressors. Econometrica, 45(8):1989-1996.

Scott, N. (2019, June 3). Introduction: Banking Regulation Review. Available at
https://www.werksmans.com/legal-updates-and-opinions/the-banking-regulation-review-
edition-10/.

Sehgal, S., Rajput, N., & Deisting, F. (2013). Price discovery and volatility spillover: evidence
from Indian commodity markets. The International Journal of Business and Finance
Research, 7 (3): 57-75.

Setiyono, B., & Naufa, A. N. (2020). The impact of Net Stable Funding Ratio on bank
performance and risk around the world. Bulletin of Monetary Economics and Banking,
23(4):543 - 56

Scannella, E. (2016). Theory and regulation of liquidity risk management in banking.
International Journal of risk assessment and management, 19(1): 4-21

Schmitz, S.W., & Hesse, H. (2014, February 28). Recent studies reinforce the case for the
Liguidity Coverage Ratio. Available at https://voxeu.org/article/liquidity-coverage-ratios-
new-evidence.

Schober, P., Boer, C., & Schwarte, L.A. (2018). Correlation Coefficients: Appropriate Use
and Interpretation. ANESTHESIA & ANALGESIA, 126(5):1763 — 1768.

Schupbach, J.M., & Sprenger, J. (2011). The Logic of Explanatory Power. Philosophy of
Science , 78(1):105-127.

Shafig, A., & Nasr, M. (2010). Risk Management Practices Followed by the Commercial

Banks in Pakistan, International Review of Business Research Papers, 6(2):308-325.

190



Sharad, N.B., Mousumi, B. (2018). Persistence in Liquidity measures: Evidence from India.
Academy of Accounting and Financial Studies Journal, 22(2):1-11.

Shaw, M. (2018). Bid-Ask Spread Modelling in the South African Bond Market. Published
Master’s dissertation. University of Cape Town, Cape Town.

Shen, J., Yu, J., & Zhao, S. (2017). Investor sentiment and economic forces. Journal of
Monetary Economics, 86:1-21.

Shen, P., & Starr R.M. (2002). Market-makers’ supply and pricing of financial market liquidity.
Economics Letters, 76:53-58.

Shi, F. (2014). Study on a Stratified Sampling Investigation Method for Resident Travel and
the Sampling Rate. Discrete Dynamics in Nature and Society ,1-8.

Shikwane, J.M., De Beer, A.M., & Meyer, D.H. (2020). Note on South Africa’s liquidity
measuresl in response to the COVID-19 pandemic. South African Quarterly Bulletin.
Available at https://www.resbank.co.za/en/home/publications/publication-detailpages/
quarterly-bulletins/articles-and-notes/2020/10089.

Shor, R. (2017). Does Asymmetric Information Exist? Retrieved

from https://www.fxcm.com/za/insights/does-asymmetric-information-exist/. Accessed

2020/04/13.

Silvia, C.S.R. (2017). Research Design - The New Perspective of Research Methodology.
British Journal of Education, Society & Behavioural Science, 19(2): 1-12.

Silva-Aygaguer, L. C., Gill, P. S., & Somoano, A. F. (2010). The null hypothesis significance
test in health science research: statistical analysis, BMC medical Research Methodology
Journal, 10(44):1-9.

Sinclair, R.M., & Keller, K.L. (2014). A case for brands as assets: Acquired and internally
developed. Journal of Brand Management, 21:286—-302. doi:10.1057/bm.2014.8

Singh, T., Gupta, M., & Sharma, A. (2015). Stock market liquidity and firm performance.
Accounting, 1:29-36.

Smit, W., Van Vuuren, G., & Styger, P. (2011). Economic Capital for Credit risk in the trading

book. SAJEMS, 14(2):138-152.

191


https://www.fxcm.com/za/insights/does-asymmetric-information-exist/

Smith, A. (2019). Credit Market Access and Efficiency in South Africa. (Working paper no
9256). South African reserve bank, South Africa.

Smith, W.P.C. (2007). The implication of Basel Il on securitisation transaction of Banks.
Published dissertation. University of Johannesburg. South Africa.

South African Reserve Bank (2018). Financial Market Review. Pretoria: Author.

South African Reserve Bank (2019). Bank Supervision Department annual report. Pretoria:
Author.

South African Reserve Bank (2021). Bank Supervision Department annual report. Retrieve

from https://www.resbank.co.za/en/home/what-we-do/statistics/key-statistics/selected-

historical-rates. Accessed 2021/11/4.
Stange, S., & Kaserer, C. (2008). The Impact of Order Size on Stock Liquidity- A
Representative Study. (working paper No. 9). Technische Universitat Minchen, Minchen.
Statistics South Africa. (2020). Gross domestic product. Retrieved from

https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahUKEwjJ0O

uLP6IfzAhXinFWKHex8BGMQFnoECAMOQAQ&url=https%3A%2F%2Fwww.statssa.gov.za

%?2Fpublications%2FP0441%2FP04414thQuarter2019.pdf&usg=A0vVaw3kVtWn6BJt8Jf

epNeXDkl. Accessed 2021/06/11.

Stattin, J. (2018). Costs and benefits of increased regulation. Empirical evidence on effects
of Basel lll capital ratios on Scandinavian banks. Published dissertation. University of
UMEA. Sweden.

Studenmund, A. H., & Johnson, B. K. (1987). Using econometrics: A practical guide. 7th ed,
Boston: Little, Brown. London.

Sueppel, R. (2019). How market liquidity causes price distortions. Retrieved from

http://www.sr-sv.com/how-market-liquidity-causes-prices-distortions/. Accessed

2021/04/5.
Taiwo, J.N., Ucheaga, E.G., Achugamonu, B.U., Adetiloye, K., Okoye, L., & Agwu, M.E.
(2017). Credit Risk Management: Implications on Bank Performance and Lending Growth.

Saudi Journal of Business and Management Studies, 2(5): 584-590.

192


https://www.resbank.co.za/en/home/what-we-do/statistics/key-statistics/selected-historical-rates
https://www.resbank.co.za/en/home/what-we-do/statistics/key-statistics/selected-historical-rates
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjJ0uLP6IfzAhXinFwKHex8BGMQFnoECAMQAQ&url=https%3A%2F%2Fwww.statssa.gov.za%2Fpublications%2FP0441%2FP04414thQuarter2019.pdf&usg=AOvVaw3kVtWn6BJt8Jf_epNeXDkl
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjJ0uLP6IfzAhXinFwKHex8BGMQFnoECAMQAQ&url=https%3A%2F%2Fwww.statssa.gov.za%2Fpublications%2FP0441%2FP04414thQuarter2019.pdf&usg=AOvVaw3kVtWn6BJt8Jf_epNeXDkl
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjJ0uLP6IfzAhXinFwKHex8BGMQFnoECAMQAQ&url=https%3A%2F%2Fwww.statssa.gov.za%2Fpublications%2FP0441%2FP04414thQuarter2019.pdf&usg=AOvVaw3kVtWn6BJt8Jf_epNeXDkl
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjJ0uLP6IfzAhXinFwKHex8BGMQFnoECAMQAQ&url=https%3A%2F%2Fwww.statssa.gov.za%2Fpublications%2FP0441%2FP04414thQuarter2019.pdf&usg=AOvVaw3kVtWn6BJt8Jf_epNeXDkl
http://www.sr-sv.com/how-market-liquidity-causes-prices-distortions/

Tam, P.S. (2013) Finite-sample distribution of the augmented Dickey—Fuller test with lag
optimization. Applied Economics, 45(24):3495-3511,
DOI:10.1080/00036846.2012.724159

Tammenga, A., & Haarman, P. (2020). Liquidity risk regulation and its practical implications
for banks: the introduction and effects of the Liquidity Coverage Ratio. Maandblad Voor
Accountancy en Bedrijfseconomie, 94(9/10): 403-412.

Tang, K. and Wang, C. (2008). Corporate Governance and Firm Liquidity: Evidence from the
Chinese Stock Market. Retrieved from

http://www.hanqing.run.edu.cn/upload/news/12985182171520787330. Accessed

2020/05/20.

Tayeh, M. (2016). Determinants of market liquidity: Evidence from Jordanian Stock Market.
International Journal of Economics and Finance, 8 (10): 48-59

Teall, J. (2018). Financial trading and investing. 2. Ed. Elsevier Publishing.org

Thadewald, T., & Buning, H. (2007). Jarque-Bera and its Competitors for Testing Normality.
Journal of Applied Statistics,34(1):87-105.

Thanh, N., & Thanh, T. (2015). The Interconnection between Interpretivist Paradigm and
Qualitative Methods in Education. American Journal of Educational Science, 1(2):24-27.
[Online]. Available at: https://www.academia.edu/16991790/The_Interconnection_Betwee
n_Interpretivist_Paradigm_and_Qualitative_Methods_in_Education [Accessed 10 January
2020.

Thomas, H., & Wang, Z. (2005). Interpreting the internal ratings-based capital requirements
in Basel Il. Journal of Banking Regulation, 6(3):274-289.

Thomas, S. (2006). Resilience of Liquidity in Indian Securities Markets. Economic and
Political Weekly, 41(32): 3452-3454.

Thompson, C.B. (2009). Descriptive Data Analysis. Air medical Journal, 28(2):56 — 59.

doi: 10.1016/j.am;.2008.12.001.

Torell, B. (2013). Name Concentration Risk and Pillar 2 Compliance. The Granularity

Adjustment. Published Master’s thesis. Royal Institute of Technology, Sweden.

193


http://www.hanqing.run.edu.cn/upload/news/12985182171520787330

Trencaa, I., Pece, A.M., & Mihut, I. S. (2015). The assessment of market risk in the context of
the current financial crisis. Procedia Economics and Finance, 32:1391 — 1406

Trifunovi¢, D. (2008). The dual role of equilibrium price in competitive economies with
asymmetric information. Economic Annals, 53: 7-43.

Tripathi, A., Dixit, A., & Vipul. (2019). Liquidity of financial markets: A review. Studies in
Economics and Finance, 1086-7376. DOI 10.1108/SEF-10-2018-0319.

Vallascas, F., & Hagendorff, J. (2013). The Risk Sensitivity of Capital Requirements:
Evidence from an International Sample of Large Banks. Review of Finance, 17 (6):1947—
88.

Valova, I. (007). New capital rules according to Basel Il. Banks and Bank Systems, 2(2):14-
21.

Van Vuuren, G. (2012). Basel Il countercyclical capital rules: Implications for South Africa,
SAJEMS, 15(3):309-324.

Van Wyk, B. (2012). Research design and methods Part 1. University of the Western Cape,
Retreived from https://www.uwc.ac.za/Students/Postgraduate/Documents/Research_and
Design_l.pdf); 2012. [Accessed 1 May 2020].

Vayanos, D., & Wang, J. (2012). Theories of Liquidity. Foundation and trend in
finance,6(4):221-317.

Véles, J.l., & Morales, J.C.C. (2015). A modified Q-Q plot for large sample sizes.
Comunicaciones en Estadstica, 8(2):163-172.

Viceira, L.M., & Campbell, J. (2004). Long-Horizon Mean-Variance Analysis: A User Guide.
Available at https://www.semanticscholar.org/paper/Long-Horizon-Mean-Variance-
Analysis%3A-A-User-Guide-
ViceiraCampbell/746c27f685ffc75c5bc63b7ac03df48a55dece4a.

Vidovic, J., Poklepovic, T., & Aljinovic, Z. (2014). How to measure illiquidity on European

Emerging stock markets, Journal of Business Systems Research, 5(3): 67-81.

194



Visser, D. & Van Vuuren. G.W. (2018). Procyclicality in tradeable credit risk: Consequences
for South Africa. South African Journal of Economic and Management Sciences 21(1):1-
13. https://doi.org/ 10.4102/sajems.v21i1.1706

Wacker, J.G. (1998). A definition of theory: research guidelines for different theory-building
research methods in operations management. Journal of operations management, 16(1):
361-385.

Wager, C., & Kawulich, M. (2012). Doing Social Research: A global context. McGraw Hill,
Chapter 3: 51-61.

Wang, Y., Li, J., & Anupindi, R. (2015). Risky Suppliers or Risky Supply Chains? An
Empirical Analysis of Sub-Tier Supply Network Structure on Firm Performance in the
High-Tech Sector (working no 1297). Detroit: University of Michigan, USA.

Wang, G.H.K., & Yau, J. (2000). Trading volume, bid—ask spread, and price volatility in
futures markets. Journal of Futures Markets, 20(10):943 — 970.

Wanzala, R. W., Muturi, W., & Olweny, T. (2017). Market resiliency conundrum: is it a
predicator of economic growth? The Journal of Finance and Data Science, 4:1-15.

Wanzala, R.W., Muturi, W., & Olweny, T. (2017). The nexus between market tightness and
economic growth- a case of Kenya. J Finance Econ, 5(6):259e268.

Wei, X., Gong, Y., & Wu, H. M. (2017). The impacts of Net Stable Funding Ratio requirement
on Banks’ choices of debt maturity. Journal of Banking & Finance, 82:229-243.

Weijden, A.V. (2020). The effect of COVID-19 on stock prices. Published Master’s thesis.
Erasmus University Rotterdam. Rotterdam

Werner, I. (2003). NYSE Order Flow, Spreads and Information. Journal of Financial Markets,
6:309-335.

Whitehead, J.C., Hoban, T.J., & Clifford, W.B. (1994). Specification Bias in Contingent
Valuation from Omission of Relative Price Variables. Southern Economic Journal,
60(4):995-1009.

Wiggins, R.Z., Piontek, T., & Metrick, A. (2014). The Lehman Brothers Bankruptcy A:

Overview Yale program on financial stability case study, 3:2-23

195



Wignall, A.B., & Atkinson, P. (2010). Thinking beyond Basel iii: necessary solutions for
capital and liquidity. Journal of Financial Market Trends, 1:1-23

Wilhelmsson, M., & Zhoa, J. (2018). Risk Assessment of Housing Market Segments: The
Lender’s Perspective. Journal of risk and financial management, 11(69):1-22.

Wilken, S., Brunac, J.B., & Chorniy, V. (2013). IRC and CRM: Modelling Framework for the
‘Basel 2.5’ Risk Measures. European Financial Management, 19(4):801-829.

Williamson, O. (1979). Transaction-cost economics: The governance of contractual relations.
Journal of Law and Economics, 22, 233—-261.

Willis, J. W. (2007). Foundations of qualitative research: interpretive and critical approaches.
London: Sage. Cited in: Thanh, N. & Thanh, T. 2015. The Interconnection between
Interpretivist Paradigm and Qualitative Methods in Education. American Journal of
Educational Science,1(2):24-27.[Online]. Available at
https://www.academia.edu/16991790/
The_Interconnection_Between_Interpretivist_Paradigm_and_Qualitative_Methods_in_
Education [Accessed 12 May 2020].

Wisse, T.C. (2018). Modelling the FRTB's Default Risk Charge with a factor copula setup.
Published dissertation. University of Twente. Netherlands

Wolfson, N., & Russo, T.A. (1970). The Stock Exchange Specialist: An Economic and Legal
Analysis. Duke Law Journal, 4(1970):707-746.

Wolverton, M. L. (2009). Research Design, Hypothesis Testing, and Sampling. Appraisal
journal, 77(4), 370-381.

Wright, P.D. Nieuwoudt, W.L. (1993). Price distortions in the South African maize economy:
a comparative political analysis. Agrekon, 32(2):51-59.

Writer, S. (2021, July). How South Africa’s 5 biggest banks continue to dominate. Retrieved
from

https://businesstech.co.za/news/banking/506740/how-south-africas-5-biggest-banks-

continue-to-dominate/. Accessed 2022/04/09.

196


https://businesstech.co.za/news/banking/506740/how-south-africas-5-biggest-banks-continue-to-dominate/
https://businesstech.co.za/news/banking/506740/how-south-africas-5-biggest-banks-continue-to-dominate/

Wauyts, G. (2007). Stock market liquidity: Determinants and implications. Tijdschrift voor
Economie en Management, 2:279 - 316.

Wyss, R. V. (2004). Measuring and Predicting Liquidity in the Stock Market. Published PhD
dissertation. UniversitAat St. Gallen.

Xaba, N. (2017). The impact of interest rates on savings and investments in South Africa.
Published Master thesis. University of the Witwatersrand. Johannesburg

Xiao, T. (2019). Incremental Risk Charge Methodology. (Working paper). Kiel, Hamburg

Xu, Y., Taylor, M., & Lu, W. (2018). llliquidity and Volatility Spillover effects in Equity Markets
during and after the Global Financial Crisis: an MEM approach. International Review of
Financial Analysis, 58:1-37.

Yan, P. (2013). Crowded trades, short covering and momentum crashes. SPGMI: Compustat
Fundamentals. DOI:10.2139/ssrn.2404272.

Yartey, C. A. (2008). The Determinants of Stock Market Development in Emerging
Economies: Is South Africa Different? (Working paper No. 08/32), International monetary
fund.

Yazici, B., & Yolacan, S. (2007). A Comparison of Various Tests of Normality. Journal of
Statistical Computation and Simulation, 77(2):175-183.

Ylikoski, P. & Kuorikoski, J. (2010). Dissecting Explanatory Power. Journal of Philosophical
Studies, 148: 201-219.

Yuan, K. (2017). Essays on Liquidity Risk and Modern Market Microstructure. Published PhD
dissertation. Columbia University, New York.

Yuping, H. (2015). Liquidity in equity markets. Published PhD dissertation. University of
Glasgow. Scotland.

Zhang, M.Y., Russell, J. R., & Tsay R. S. (2008). Determinants of Bid and Ask Quotes and
Implications for the Cost of Trading. Journal of Empirical Finance, 15(4):656-678.

Zhou, L. & Yang, C. 2019. Differences in the effects of seller-initiated versus buyer-initiated
crowded trades in stock markets, Journal of Economic Interaction and Coordination,

14:859-890.

197



Zuluaga, D. (2019). The Community Reinvestment Act in the Age of Fintech and Bank Comp

etition. Center for Monetary and Financial Alternatives, 875:1-22.

198



APPENDICES

Appendix A

Daily Market and Risky asset returns for period under consideration.

Risky Risky Risky Market
equity 1 equity 2 equity 3 returns
-5.00% 0.91% -3.00% -0.25%
-5.00% 8.11% 1.01% 1.04%
15.79% -0.83% -1.97% 0.08%
4.55% 0.00% -1.12% -1.10%
21.74% 0.00% 0.18% -0.04%
0.00% -2.52% -0.32% 0.65%
-10.71% -9.48% -2.07% 1.20%
-4.00% 0.00% 2.96% -0.24%
-4.17% 0.00% -0.87% -0.61%
0.00% 0.00% -1.99% 0.92%
0.00% 0.00% -1.50% 0.31%
13.04% -3.71% 6.24% 0.17%
0.00% 0.00% 0.17% 0.51%
3.85% 0.00% -2.86% -0.61%
0.00% -0.10% -1.21% -0.06%
-3.70% 0.00% 0.26% -1.66%
7.69% 6.44% -0.06% 0.09%
0.00% 5.12% -2.23% 0.97%
0.00% 0.00% 0.04% 0.33%
7.14% 0.00% -0.57% 0.11%
-3.33% -2.65% -0.04% -0.13%
0.00% 2.73% -1.02% -1.02%
-3.45% 0.00% -2.67% -0.34%
-3.57% 0.00% 2.46% 0.64%
0.00% 0.00% -0.60% 0.26%
0.00% 0.53% 1.82% 0.00%
0.00% 21.94% -0.81% -0.46%
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0.00%
14.81%
-19.35%
20.00%
0.00%
0.00%
0.00%
-10.00%
3.70%
3.57%
6.90%
-3.23%
0.00%
0.00%
0.00%
6.67%
0.00%
9.38%
0.00%
2.86%
-2.78%
0.00%
-2.86%
2.94%
8.57%
-2.63%
0.00%
0.00%
8.11%
-2.50%
-2.56%
2.63%
-12.82%
14.71%
0.00%
-10.26%

-4.90%
0.00%
0.00%
0.00%
-0.08%
0.00%
-5.70%
0.00%
-3.67%
0.00%
0.00%
-2.54%
1.30%
0.00%
0.00%
0.00%
0.00%
0.00%
3.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
1.67%
-1.56%
0.00%
0.00%
-0.08%
0.00%
0.42%
0.00%
-0.41%

-1.30%
0.83%
1.02%
-0.13%
-1.36%
-0.88%
-2.48%
1.51%
1.10%
-1.35%
-0.37%
-2.81%
0.18%
-0.11%
-1.11%
6.35%
-6.51%
-2.05%
-0.10%
1.40%
3.09%
0.35%
-2.82%
0.80%
-1.51%
-2.01%
2.06%
-0.66%
-0.04%
-1.72%
0.83%
-3.39%
1.03%
-0.36%
9.50%
6.21%

-0.50%
-1.44%
0.76%
-0.15%
0.28%
-0.58%
1.14%
-0.87%
-3.17%
0.01%
1.72%
-0.85%
-0.54%
-1.01%
-0.51%
-0.05%
-0.43%
0.82%
0.03%
2.54%
1.77%
-0.31%
-0.16%
-0.35%
-3.10%
-2.94%
-1.45%
1.84%
1.06%
0.67%
0.67%
0.82%
-0.37%
-1.34%
-0.09%
0.35%
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0.00%
11.43%
0.00%
-5.13%
-2.70%
0.00%
0.00%
8.33%
0.00%
-7.69%
8.33%
0.00%
0.00%
0.00%
-7.69%
0.00%
0.00%
0.00%
8.33%
-5.13%
5.41%
0.00%
0.00%
2.56%

-12.50%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
5.71%
0.00%
-2.70%
0.00%

0.42%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.41%
0.00%
0.00%
0.00%
0.00%
2.48%
-2.42%
0.00%
0.00%
9.50%
9.43%
-10.34%
0.00%
0.00%
0.08%
0.00%
0.00%
0.00%
0.00%
11.07%
-3.11%
0.07%

1.08%
-1.24%
2.75%
-7.11%
-2.98%
0.00%
2.22%
0.19%
-0.30%
-0.74%
0.14%
0.00%
0.00%
1.47%
0.24%
0.83%
0.00%
0.11%
-1.50%
-3.26%
1.44%
-2.29%
0.37%
1.70%
0.54%
2.43%
2.95%
-1.43%
-1.60%
2.22%
-2.50%
-0.43%
-0.75%
-2.91%
0.87%
-1.06%

-0.59%
-1.15%
2.30%
3.49%
-0.03%
-0.25%
1.52%
0.06%
-0.71%
-1.91%
2.17%
-0.82%
-2.72%
-0.53%
-2.72%
-0.39%
0.33%
-0.09%
0.90%
0.41%
0.06%
1.92%
0.69%
0.58%
-2.70%
-0.04%
0.21%
-0.38%
1.20%
-0.24%
-0.11%
-0.90%
-1.14%
-1.03%
0.54%
-1.76%
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0.00%
-5.56%
0.00%
0.00%
2.94%
0.00%
0.00%
-5.71%
6.06%
-5.71%
-3.03%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-6.25%
0.00%
-3.33%
3.45%
0.00%
0.00%
0.00%
0.00%
0.00%
-13.33%
7.69%
0.00%
0.00%
-7.14%
3.85%
11.11%
-13.33%
0.00%
11.54%

1.71%
0.00%
0.00%
-1.40%
0.14%
0.00%
6.61%
0.00%
-6.67%
0.00%
0.00%
0.36%
0.00%
-0.36%
0.00%
0.07%
0.00%
1.36%
-1.41%
0.00%
0.00%
-7.14%
0.00%
0.00%
3.85%
-3.70%
2.46%
0.00%
0.00%
1.43%
0.07%
-3.77%
7.61%
0.00%
0.00%
0.00%

-2.41%
-1.65%
3.55%
-0.46%
0.67%
0.34%
1.93%
-2.24%
2.07%
2.45%
0.28%
-2.23%
-1.45%
-0.29%
-1.37%
4.96%
2.70%
-1.47%
-0.25%
-2.15%
2.40%
-1.51%
-1.32%
-3.93%
-0.98%
-1.56%
-2.51%
-0.67%
2.18%
0.86%
4.02%
-0.39%
-0.22%
-1.21%
-0.14%
-0.74%

2.34%
0.99%
0.63%
-0.09%
0.44%
-0.70%
0.53%
2.99%
-1.21%
1.43%
-0.32%
0.34%
0.00%
0.00%
-0.25%
0.67%
-0.42%
-0.74%
0.42%
1.21%
-0.83%
0.52%
1.65%
-0.56%
-2.66%
0.56%
0.08%
3.73%
-0.88%
-1.52%
-1.86%
-0.24%
0.72%
1.39%
-1.47%
-0.17%
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-10.34%
0.00%
7.69%
7.14%
-6.67%
7.14%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-3.33%

-10.34%
0.00%
0.00%
7.69%
-7.14%
0.00%

11.54%
0.00%
-3.45%
0.00%
0.00%
0.00%
0.00%
0.00%
-7.14%
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-3.70%
0.00%
3.85%
-3.70%
0.00%
7.69%
0.00%

0.00%
0.00%
-1.00%
0.07%
-71.71%
1.56%
0.00%
-2.31%
0.00%
10.24%
-0.07%
-0.64%
0.00%
0.00%
0.00%
-8.56%
0.00%
0.00%
0.00%
-0.08%
0.00%
0.00%
0.00%
0.00%
-6.38%
0.00%
-0.76%
-6.78%
5.45%
0.00%
-1.29%
0.00%
-1.75%
-2.13%
1.73%
-1.79%

-2.01%
-0.80%
-0.78%
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1.35%
0.24%
0.78%
-0.20%
-0.58%
1.25%
4.88%
1.11%
-1.09%
0.66%
1.03%
0.44%
-0.09%
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-2.06%
-0.92%
-0.78%
5.30%
-0.88%
3.28%
-1.29%
0.00%
0.19%
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1.35%
-0.72%
0.36%
0.22%
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0.44%
-1.17%
-0.24%

-1.67%
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-3.35%
-1.77%
-1.37%
-0.71%
1.08%
1.94%
0.89%
1.04%
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-0.12%
2.30%
0.13%
1.08%
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-1.28%
-0.78%
-0.19%
1.84%
-0.42%
0.17%
-0.18%
0.06%
1.06%
0.83%
-0.36%
-0.49%
-1.23%
3.12%
-4.24%
1.62%
0.32%
-0.32%
2.44%
0.29%
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0.00%
-7.14%
7.69%
0.00%
0.00%
0.00%
-7.14%
-7.69%
-4.17%
0.00%
-8.70%
0.00%
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0.00%
9.52%
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0.00%
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5.26%
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0.00%
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-17.32%
0.00%
-4.74%
0.00%
0.00%
-0.76%
0.00%
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-1.27%
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-1.18%
2.04%
-0.53%
1.52%
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1.59%
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0.33%
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3.59%
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-0.40%
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0.09%
3.04%
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-0.63%
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0.18%
0.16%
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0.22%
0.40%
-1.54%
0.91%
1.03%
-1.38%
0.86%
-1.47%
0.92%
-0.50%
0.18%
-2.44%
1.21%
0.75%
0.65%
1.61%
1.77%
-1.07%
0.00%
-2.19%
-0.27%
-0.87%
-1.51%
0.45%
-1.78%
-0.83%
-0.73%
1.98%
1.06%

-0.43%
0.00%
1.00%
2.80%
-4.90%
-2.16%
2.66%
1.59%
-1.17%
1.89%
2.44%
0.09%
1.69%
-0.79%
1.35%
1.99%
0.18%
0.00%
-2.11%
-0.29%
1.43%
1.03%
-2.96%
2.37%
1.29%
-1.15%
-0.06%
0.27%
-2.16%
1.42%
3.76%
2.58%
-3.23%
1.68%
-0.46%
1.57%
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0.00%
0.00%
9.09%
0.00%
0.00%
0.00%
-8.33%
0.00%
0.00%
18.18%
0.00%
-3.85%
8.00%
0.00%
0.00%
0.00%
-7.41%
0.00%
-12.00%
18.18%
0.00%
-15.38%
0.00%
0.00%
0.00%
13.64%
0.00%
-4.00%
0.00%
-8.33%
0.00%
0.00%
0.00%
0.00%
-4.55%
-9.52%

4.03%
0.00%
-2.59%
0.00%
0.00%
-0.47%
0.00%
0.00%
0.95%
-0.94%
0.00%
-4.76%
0.00%
-2.00%
0.00%
0.00%
0.00%
4.08%
2.94%
1.94%
0.00%
0.00%
0.00%
0.00%
-1.90%
1.94%
0.00%
0.95%
0.00%
0.00%
3.77%
0.00%
0.00%
15.91%
1.88%
-3.77%

-9.81%
2.87%
-0.73%
1.28%
-0.63%
2.65%
-0.80%
1.67%
0.55%
-0.86%
1.27%
2.58%
-1.37%
-0.42%
-0.43%
-1.87%
-1.51%
0.92%
0.34%
-1.11%
-2.46%
-0.17%
0.00%
-2.12%
0.32%
-0.22%
1.27%
-0.83%
-0.89%
0.51%
0.02%
2.01%
-1.64%
-0.44%
1.27%
0.00%

-4.95%
0.23%
2.03%
-5.53%
-0.61%
-0.54%
0.13%
0.23%
-1.69%
2.46%
-2.81%
-1.94%
0.44%
-1.57%
-1.46%
0.00%
2.20%
0.98%
-0.54%
-3.06%
-1.68%
-4.70%
-2.63%
-1.03%
2.62%
2.57%
0.96%
5.53%
-3.60%
-3.31%
3.21%
4.73%
0.05%
-5.85%
0.37%
5.64%
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10.53%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

-14.29%

11.11%
0.00%
0.00%
0.00%
0.00%
-5.00%
5.26%

-10.00%
0.00%

-5.56%
-5.88%
0.00%
0.00%
6.25%
0.00%
5.88%
-5.56%
0.00%
-5.88%

-12.50%

21.43%
0.00%
0.00%
0.00%

-11.76%

13.33%

0.00%
0.40%
3.59%
0.00%
0.00%
0.00%
1.08%
0.38%
5.38%
-9.71%
0.08%
0.72%
0.00%
3.56%
0.00%
1.53%
-1.13%
0.76%
0.00%
-0.38%
0.38%
4.15%
0.14%
0.22%
-2.53%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
1.48%
0.36%
-1.75%
-0.07%

1.52%
-0.84%
-0.66%

1.25%
0.05%

1.02%
-0.39%
0.39%
-0.41%
0.90%
0.36%
0.05%
-0.87%
-2.05%
0.58%
2.15%
-0.06%
0.23%
-4.20%
-1.37%
-4.26%
-0.89%
-2.94%
-3.16%

2.65%

1.70%
0.07%

1.23%

2.32%
-0.80%
-0.20%
-2.52%

1.03%

2.65%
-0.42%
-0.80%

0.37%
2.40%
2.36%
-5.43%
-1.78%
-1.29%
-5.79%
-1.46%
-1.74%
3.41%
1.07%
1.93%
-0.33%
-3.01%
-4.84%
-0.89%
-1.85%
2.92%
-1.49%
9.67%
-3.49%
1.95%
-2.18%
-2.12%
1.86%
0.36%
0.29%
0.69%
-2.41%
-1.48%
2.00%
6.74%
-4.40%
0.50%
4.21%
-1.59%
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0.00%
0.00%
-5.88%
0.00%
-25.00%
33.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-25.00%
25.00%
0.00%
-13.33%
0.00%
-7.69%
0.00%
-16.67%
30.00%
15.38%
0.00%
0.00%
-13.33%
15.38%
0.00%
0.00%
0.00%

0.00%
-0.07%
0.07%
0.00%
0.00%
0.00%
0.00%
0.00%
-3.63%
-0.08%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-1.08%
-0.08%
0.08%
0.00%
1.09%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

-9.96%
-9.15%
-61.42%
-43.21%
-40.00%
55.83%
25.78%
-16.67%
-8.98%
-9.98%
5.60%
-17.45%
-34.00%
-1.08%
2.41%
0.00%
0.00%
-1.28%
1.08%
-0.43%
7.53%
37.40%
25.18%
2.33%
-1.36%
-13.02%
0.00%
-10.60%
-7.85%
-4.82%
-1.01%
12.29%
5.02%
10.13%
7.75%
-4.39%

-0.03%
0.76%
0.53%
-0.78%
1.24%
0.10%
0.33%
-0.51%
3.95%
0.14%
-1.05%
-1.28%
0.46%
-1.23%
0.32%
1.50%
0.50%
-0.50%
1.02%
0.76%
0.75%
1.43%
3.65%
-1.04%
1.26%
-0.44%
-1.93%
-0.77%
-1.34%
-0.63%
-0.80%
-0.78%
2.56%
1.69%
0.96%
0.34%
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-6.67%
0.00%
0.00%
-14.29%
-8.33%
-9.09%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
20.00%
0.00%
-25.00%
11.11%
0.00%
0.00%
20.00%
0.00%
0.00%
-16.67%
0.00%
0.00%
0.00%
0.00%
0.00%
10.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
-0.23%
0.23%
0.00%
0.00%
-0.77%
-0.08%
0.00%
0.00%
0.08%
-2.71%
2.63%
0.16%
0.00%
0.00%
0.00%
0.00%
0.00%
0.78%
-0.08%
-0.08%
-0.69%
0.85%
3.85%
0.00%
0.00%
7.41%
3.10%
-0.07%
4.42%
-0.32%
-0.64%

-4.08%
-1.06%
1.48%
1.32%
-13.07%
-0.30%
1.81%
-2.52%
-6.53%
-0.49%
10.13%
-10.68%
-1.66%
-6.25%
-2.70%
-2.22%
4.92%
-1.81%
0.00%
-3.49%
-9.90%
0.85%
10.69%
7.01%
2.30%
0.35%
-12.07%
-19.41%
7.30%
1.59%
-4.69%
-0.47%
0.47%
3.04%
-3.41%
1.18%

2.07%
-0.83%
0.69%
-1.61%
0.43%
1.45%
1.00%
-0.62%
-5.10%
2.27%
-0.08%
-2.22%
4.04%
0.21%
-1.65%
-0.97%
0.64%
0.59%
2.97%
0.00%
-0.06%
-0.59%
2.77%
1.49%
1.19%
0.26%
-0.13%
-0.12%
0.53%
-0.07%
-1.26%
0.59%
1.37%
-0.13%
0.30%
0.97%
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0.00% 0.00% -3.49% -1.15%

0.00% 3.56% -1.69% -0.36%
0.00% 0.00% -4.66% -0.34%
0.00% -1.56% -8.74% 0.34%
-9.09% -4.76% -12.96% -0.82%
0.00% 0.00% 0.00% 1.47%
-10.00% 0.00% 3.56% -2.16%
11.11% 0.00% 0.00% -0.20%
0.00% 0.00% 1.56% 1.76%
0.00% -0.07% 1.54% 1.31%
10.00% -0.13% 1.52% 0.53%
0.00% 1.43% -9.85% -0.30%
-9.09% 0.00% 1.66% -0.03%
10.00% -0.20% 0.98% 0.40%
0.00% 0.00% -4.19% -2.03%
27.27% -6.04% -15.49% 0.82%
0.00% 3.50% -3.98% -0.99%
0.00% 0.00% 1.66% 0.33%
14.29% 2.83% -11.84% 0.01%
-6.25% 0.67% -6.02% -1.94%
6.67% -0.20% 14.78% 1.19%
6.25% 0.07% 5.15% 0.60%
-5.88% -1.87% 4.49% 0.88%
0.00% -2.04% 1.95% -1.81%
0.00% -2.78% -15.33% -0.11%
-6.25% 3.57% -0.90% 1.25%
0.00% -1.38% 0.91% 0.78%
0.00% 0.00% -11.31% 0.47%
-6.67% 0.00% -2.04% -1.16%
0.00% 3.85% 8.33% -0.93%
-28.57% -0.74% 0.96% 0.56%
0.00% 0.07% -9.05% 0.30%
0.00% -1.69% -0.52% 1.27%
0.00% 2.41% -4.21% 0.27%
0.00% -0.74% -0.55% 0.63%
0.00% -0.27% -3.87% 1.82%
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20.00%
0.00%
25.00%
13.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
17.65%
0.00%
0.00%
-5.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-5.26%
0.00%
0.00%
-5.56%
0.00%
5.88%
0.00%
0.00%
-5.56%
0.00%
0.00%

0.00%
0.00%
-0.07%
-3.34%
-1.76%
-0.50%
0.00%
-0.14%
0.00%
-0.51%
-0.73%
-2.48%
-8.01%
1.79%
9.20%
-0.37%
0.00%
-0.81%
0.00%
0.00%
0.00%
0.00%
0.00%
0.07%
-3.56%
-0.15%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
2.31%
0.00%
-9.70%
7.91%

-8.05%
-0.63%
-4.40%
3.95%
1.27%
12.50%
-6.11%
-0.59%
-71.74%
-3.87%
-2.01%
-2.05%
-9.09%
-1.54%
-12.50%
2.68%
-6.96%
9.35%
-2.56%
11.40%
-2.36%
4.03%
0.00%
-3.10%
0.00%
-3.20%
0.83%
2.46%
-0.80%
-1.61%
2.46%
-0.80%
0.81%
-1.60%
-1.63%
6.61%

-1.32%
-0.80%
-1.75%
2.52%
-0.64%
-1.31%
-0.57%
-0.84%
-1.09%
0.21%
0.96%
-2.81%
-1.48%
-1.49%
0.48%
-2.89%
0.47%
0.00%
-0.28%
-0.29%
1.57%
0.19%
-0.68%
0.08%
1.37%
0.63%
-0.33%
1.35%
-1.72%
2.02%
1.72%
1.78%
0.10%
0.60%
1.38%
1.94%
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0.00%
0.00%
-11.76%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-6.67%
0.00%
0.00%
-21.43%
27.27%
0.00%
-7.14%
7.69%
7.14%
-20.00%
0.00%
0.00%
25.00%
0.00%
0.00%
0.00%
0.00%
-6.67%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-14.29%

-0.08%
0.31%
0.00%
0.00%
6.24%
0.00%
-0.07%
1.52%
0.00%
0.00%
0.00%
-0.79%
0.00%
0.00%
0.00%
0.00%
-0.29%
-0.07%
-0.36%
0.07%
0.00%
-0.72%
-2.19%
-0.15%
4.63%
-0.36%
0.00%
-0.36%
-0.43%
-3.25%
-2.17%
-1.15%
0.00%
1.16%
0.00%
2.29%

6.20%
31.39%
-2.22%
-9.09%

4.38%

4.79%

6.86%
20.86%
27.43%

8.33%
-5.45%
-4.41%

6.38%
18.67%
-9.27%

-14.24%
-22.38%
13.95%

1.63%

0.00%

4.42%
-4.23%

0.40%
-4.00%

2.08%
-0.82%
-4.94%

1.30%
-5.13%
-2.70%
-3.70%
-1.92%
-3.43%
18.78%
-5.56%
-0.90%

1.50%
-0.44%
1.09%
2.95%
-1.07%
-1.04%
1.70%
-0.96%
0.89%
0.54%
-2.28%
-2.07%
2.26%
-1.85%
2.13%
1.04%
0.04%
0.45%
0.00%
-0.36%
-1.79%
-1.90%
-0.36%
10.58%
-0.11%
-0.29%
-0.02%
-3.03%
0.76%
0.64%
0.00%
1.03%
-0.20%
0.21%
-0.34%
-0.64%
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0.00%
0.00%
25.00%
13.33%
5.88%
-5.56%
0.00%
-5.88%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-6.25%
0.00%
-6.67%
7.14%
0.00%
0.00%
0.00%
0.00%
0.00%
13.33%
0.00%
0.00%
0.00%
29.41%
9.09%
-37.50%
-13.33%
30.77%
-11.76%
0.00%
6.67%

0.00%
0.00%
0.00%
0.00%
0.75%
-0.74%
0.00%
4.33%
0.00%
-2.72%
-1.47%
0.00%
0.00%
-1.79%
-0.08%
0.00%
-1.90%
0.78%
-5.38%
1.63%
1.63%
0.00%
0.00%
2.96%
0.00%
0.00%
0.00%
-6.76%
7.25%
-6.76%
4.17%
0.00%
-4.00%
0.00%
-4.17%
0.00%

-0.91%
0.92%
5.48%
-2.16%
-2.65%
25.00%
3.27%
-1.41%
-7.50%
1.16%
5.73%
-6.14%
-4.23%
-1.61%
0.00%
-0.82%
1.23%
2.44%
6.75%
2.60%
0.00%
-71.97%
-2.76%
2.02%
-0.40%
-4.38%
-4.17%
0.87%
-1.72%
1.75%
0.43%
6.44%
-1.21%
-4.08%
-5.11%
-6.28%

1.56%
-1.20%
0.45%
0.55%
-1.37%
-0.94%
-0.04%
-0.40%
-0.35%
-0.16%
-0.08%
-0.11%
2.06%
0.06%
1.23%
0.82%
-0.76%
-1.27%
1.37%
-0.27%
-3.44%
0.18%
-2.21%
0.70%
1.95%
-0.63%
0.93%
1.17%
-0.01%
0.87%
-1.87%
-1.36%
0.98%
-1.71%
0.85%
0.08%
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0.00%
0.00%
-6.25%
0.00%
0.00%
0.00%
-13.33%
0.00%
15.38%
0.00%
6.67%
-6.25%
0.00%
0.00%
0.00%
0.00%
0.00%
13.33%
0.00%
0.00%
0.00%
0.00%
-11.76%
0.00%
0.00%
0.00%
13.33%
0.00%
0.00%
0.00%
0.00%
0.00%
-11.76%
6.67%
0.00%
0.00%

0.00%
11.91%
-6.76%

0.00%

7.25%

0.00%

0.00%
-6.76%

0.00%
-0.83%

7.48%

0.63%
-0.93%

0.00%

0.00%

0.00%

0.00%
-1.18%

1.19%
-3.92%

0.00%
4.00%

1.02%
-1.32%

0.39%

0.00%

0.00%

0.00%
-0.39%

0.00%

0.00%

0.00%
-3.46%

0.00%

0.00%

0.00%

-4.31%
-1.00%
6.06%
-4.29%
7.46%
1.85%
-1.36%
-3.69%
-1.91%
-2.93%
0.00%
-2.51%
0.52%
-7.69%
9.44%
-1.52%
-0.52%
-4.66%
-1.09%
-3.85%
-1.14%
-5.20%
3.05%
13.02%
-1.05%
-3.17%
8.20%
-7.58%
-0.55%
2.20%
-2.15%
4.40%
-0.53%
-1.06%
-2.14%
-2.73%

-1.42%
0.86%
-0.53%
-0.01%
-1.87%
0.46%
-4.09%
2.04%
0.50%
2.58%
0.02%
1.99%
1.95%
1.02%
5.68%
-1.72%
-0.45%
2.81%
0.57%
1.26%
-0.24%
0.00%
-0.71%
0.65%
0.31%
0.00%
0.96%
1.22%
-0.25%
1.13%
-1.37%
-2.14%
-1.38%
-0.89%
0.62%
-1.94%
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0.00%
12.50%
0.00%
-16.67%
26.67%
0.00%
-21.05%
0.00%
0.00%
0.00%
-6.67%
-14.29%
0.00%
8.33%
-7.69%
16.67%
0.00%
0.00%
-7.14%
0.00%
0.00%
0.00%
7.69%
7.14%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

-2.12%
0.00%
0.00%
0.00%
-4.17%
0.00%
0.00%
4.35%
-4.17%
0.00%
0.00%
-4.35%
15.45%
-0.08%
0.00%
0.00%
0.00%
-0.32%
0.00%
0.00%
0.00%
0.00%
-0.40%
0.00%
0.00%
-4.76%
0.00%
0.00%
0.00%
1.25%
0.00%
-9.38%
0.00%
0.00%
-1.00%
0.00%

1.12%
0.00%
-1.11%
-10.11%
-2.50%
-4.49%
2.68%
16.34%
-2.81%
1.16%
-2.86%
-2.35%
-1.81%
0.61%
4.27%
-4.09%
3.66%
1.18%
-4.07%
3.03%
0.00%
0.00%
-0.59%
-1.18%
1.20%
0.59%
2.94%
6.29%
10.22%
-10.73%
4.37%
-1.57%
-1.60%
1.08%
0.53%
-1.60%

-0.01%
1.75%
1.52%

-1.17%
1.38%
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