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Abstract

This paper examines the implications of federal as opposed to decentralized securities
regulation for the transaction costs borne by market participants with the goal of estab-
lishing the superiority of either jurisdictional structure for Canada. To determine this I use
two cost measures based on the implicit bid-ask spread to estimate the transaction cost
changes for Australian firms in the 1998-2004 time frame surrounding the country’s 2001
switch from decentralized to federal securities regulation. A Fixed Effects regression with a
policy indicator variable reveals that centralizing regulation caused transaction costs to fall
by 32% for both cost measures relative to the average transaction costs across all Australian
firms in the year before the regulatory change.
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1 Introduction

The regulation of securities markets in the Canadian context has been widely discussed

lately because of its unique constraint wherein the Constitution delegates this regulatory

responsibility to each province and territory under the division of powers. The federal gov-

ernment has made many attempts to federalize it, most recent of which is the 2011 inquiry

to the Supreme Court of Canada on whether Parliament has the legislative authority to

pass a Securities Act that would remove securities regulation from provincial and territorial

jurisdictions and place it under federal competence (Reference re Securities Act, 2011 SCC

66). Though the Court held that securities regulation is firmly within provincial and terri-

torial purview, the question remains whether a centralized federal securities regulator would

be better for Canada than the current multijurisdictional regime. This paper undertakes

an examination of this question.

A critical overview of the existing literature on the topic renders no definitive answers

but does reveal two key issues: interjurisdictional externalities lead to suboptimal enforce-

ment, and market participants face high transactional costs relative to other countries. The

subsequent focus of this paper concerns how the transaction costs of Canadian market par-

ticipants would change under a federal securities regulator. To determine this, I investigate

Australian transaction cost dynamics around its 2001 switch to federal securities regula-

tion. Transaction costs for Australian firms are estimated over the surrounding 1998-2004

time frame using two cost measures based on the implicit bid-ask spread. One measure

is the original Roll (1984) price covariance estimator, and the other is a variant that uses

weekly prices and trade directions imputed by the Lee and Ready (1991) algorithm applied

at a weekly level. A Fixed Effects regression with a policy dummy is then employed to

determine the effect of the 2001 policy change on transaction costs. New Zealand capital

market transaction costs are used as a control because they capture shared trends due to

the geographic proximity with Australia.

The results indicate that switching to federal securities regulation caused Australian

transaction costs to fall by 0.0225 and 0.0335 for each cost measure. This represents a

49% and 44% drop in the average transaction costs for all Australian firms across all years.

1



Notably, relative to the average cost for Australian firms in 2000, this represents a 32% cost

drop for both cost measures. The convergence of both the Roll and weekly measure to the

same estimated cost change substantiates the soundness of these results.

These findings inform the Canadian debate on whether moving to a federal securities

regulator would be beneficial, especially as Australia and Canada share geographic and

structural capital market features. Transaction costs have broad implications for the goals of

investor protection and capital market efficiency that underscore the regulation of securities

in Canada. This result indicates that a federal securities regulator would further these goals

by decreasing capital market transaction costs.

This paper is organized as follows. In the remainder of the introduction, the current

Canadian decentralized securities regulatory regime is briefly described and the relevant

literature is outlined. In Section 2, this literature is critically reviewed within a broader

framework of market efficiency metrics. Section 3 conducts the empirical analyses for es-

timating transaction costs and the effect of the Australian move to a federal regulator on

these costs. Section 4 concludes and postulates possible extensions for future work.

1.1 The Canadian story

Securities regulation in Canada is uniquely constrained by the legal framework of the

country. The constitutional division of powers between federal and provincial governments

grants the provinces jurisdiction over securities regulation as part of their property and

civil rights competence under s.91(13). The federal government has failed to extricate it

from provincial jurisdiction and move it to its general trade and commerce power under

s.91(2) (Constitution Act, 1867, ss 91-95). As a result, the regulation of securities is di-

vided among thirteen provincial and territorial regulators and a number of self-regulatory

organizations (SROs) that are assigned regulatory functions. Each jurisdiction thus has its

own governmental agency that is responsible for regulating local securities markets, with its

own set of rules and enforcement mechanisms. The Ontario Securities Commission (OSC)

is the largest such regulator; other regulators include the Alberta Securities Commission,

the British Columbia Securities Commission, and Québec’s Autorité des marchés financiers.

In the interest of furthering cooperation among one another the provincial regulators
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formed the Canadian Securities Administrators (CSA), a collective representation body

whose purpose is to coordinate initiatives and policy decisions across Canada. An impor-

tant effort of the CSA is the implementation of a passport system under which a market

participant can have a decision made by its principal regulator recognized by other provinces

through a filing system. Notably, Ontario does not adopt this system, so participants in

Ontario can access other jurisdictions through the passport system but other participants

cannot access Ontario. Instead, Ontario decides on a case-by-case basis whether to adopt

the decision of another regulator.1 Though efforts are made to ensure harmonization across

Canada in regulation and enforcement, the securities regulatory structure nonetheless re-

mains intrinsically fragmented. An important question is whether this is detrimental to

securities markets participants.

1.2 Literature overview

Numerous studies have been conducted by academics and expert analysts on the issue

of whether Canada ought to have a federal securities regulator. Recent examples of reports,

all with accompanying research papers, include the Wise Person’s Committee (2003), the

Crawford Panel (2006 and 2008), and the Hockin Panel (2009).2 These studies examine

the implications of a provincial or federal regulatory system from manifold perspectives,

including enforcement and the costs incurred by market participants. Though the general

consensus appears to be that a federal regulator is preferable (Anand and Klein, 2003;

Sanderson and Neumann, 2003; Puri, 2009), some disagree and argue that such a regulator is

not necessarily beneficial or desirable for Canada (Carpentier and Suret, 2009; Lortie, 2011).

The arguments on both sides are evaluated below within a framework of market efficiency

measures. This broader perspective is educational in establishing the goals of securities

regulation, the benchmark against which they can be evaluated, and the shortcomings

under the current system.

1See Gadinis and Jackson (2007) for an overview of the functioning of securities regulators in Canada.
2See Trebilcock (2010) for an overview.
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2 Research design

2.1 The purpose of securities regulation

Before considering the optimality of securities regulation, a preliminary step that must

be undertaken is ascertaining what its purpose is and how to judge its success in achieving

it. Should the goal be to further economic growth, encourage innovation, or minimize

regulatory costs? Should its effects be assessed from the point of view of savers, investors,

or the government? Should economics lead the analysis and the law inform it, or the

other way around? These questions must be answered in order to purposively assess the

optimality of competing regulatory frameworks.

To cohesively piece together the motivation and subsequent purpose of regulating securi-

ties markets, it is useful to begin with a brief overview of the inner-workings and broader im-

plications of capital markets. The two-fold importance of capital markets is well-established:

channeling funds from savers to investors results in job creation, income generation, and

overall simulation of economic growth, while the ability to trade risks allows healthy risk

diversification and hedging. The assets traded in capital markets are securities; these could

be debt (i.e. banknotes, bonds, debentures), equity (i.e. common stocks), or derivative

contracts (i.e. options, swaps, forwards). Securities markets channel funds from savers to

investors through two processes. First, they give the issuers of securities access to capital

in exchange for those securities through trading in the primary market. Second, they let

investors trade those securities among one another in the secondary market. Secondary mar-

kets could be organized public markets (i.e. Toronto Stock Exchange) or over-the-counter

markets, the latter being used by large and sophisticated investors among whom trading

takes places without the supervision of an exchange.3

The regulatory goals of the primary and secondary markets are analogous. The first

goal is to regulate the disclosure of information between issuers and investors in the primary

market and between investors and intermediaries in the secondary market to ensure that it

is prompt and complete. The second goal is to maintain the integrity of the process through

which securities are transacted between issuers and investors in the primary market and

3For an overview of securities markets in the context of Canadian securities regulation, see Milne (2010).
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between investors and/or intermediaries in the secondary market.4 These objectives sum up

to investor protection and the promotion of efficient capital markets. Another proposed goal

is to monitor systemic risk, wherein the default risk of one market participant is transmitted

to others.5

These regulatory goals are reflected in the legal framework: though there are slight

variations in the mandate and legislated purpose of each provincial securities regulator,

the key principles are uniform (if not identical) throughout. The Ontario Securities Act

(Securities Act, RSO 1990, c S5, s 1.1) is an apt representation, which is unsurprising as

it was enacted based on a report detailing the above considerations (Trebilcock, 2010).

Its stated purpose to protect investors and foster fair and efficient capital markets and

confidence in capital markets mirrors the regulatory goals previously described. Carrying

out these goals requires efficacious disclosure requirements for information, non-prohibitive

trading transaction costs, and effective enforcement, which in turn entail an amalgam of

factors and concerns such as compliance costs, the necessity for region or industry specific

regulation, or optimal and uniform enforcement. These components amount to market

efficiency: when they are optimal the goals are reached and capital markets are efficient.

2.2 Overview of market efficiency metrics

With the above motivation in mind, one way to delineate a scheme for the evalua-

tion of market efficiency under different securities regulatory systems is to divide it into

three interconnected facets: informational efficiency, transactional or operational efficiency,

and allocational efficiency. Informational efficiency ensures that market participants have

all available information about investment opportunities, such as their existence and risk.

Transactional or operational efficiency refers to keeping transaction costs for transferring

funds between the market participants at a minimum. Lastly, allocational efficiency ensures

that firms with profitable investment opportunities can fund them through the capital mar-

ket, thereby facilitating economic growth (Hendry and King, 2004). There is considerable

overlap in these components, as will become apparent when taking a closer look at each.

4Ibid.
5This is recommended by specialist reports and the International Organization of Securities Commissions

(IOSCO) (Trebilcock, 2010; IOSCO, 2011).
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2.2.1 Informational efficiency

Informational efficiency can be assessed through the lens of the efficient markets hy-

pothesis. A well-known measure of informational efficiency, the efficient markets hypothesis

postulates that securities prices reflect all available information by incorporating it through

market forces. There are varying degrees of capital market informational efficiency: when

the current price of a security reflects all information found in past market prices it is weak-

form efficient, when it reflects all information that is publicly available it is semi-strong

form efficient, and when it reflects both public and private information it is strong-form

efficient. Then, when prices reflect all information, future asset prices cannot consistently

be accurately predicted based on historical prices (weak efficiency), prices promptly reflect

newly available information (semi-strong efficiency), and investors cannot consistently out-

perform the market (strong efficiency). This is analogous with the random walk hypothesis

that efficient prices cannot be predicted because they evolve randomly (do not exhibit serial

autocorrelation) (Malkiel and Fama, 1970). From the standpoint of regulation, disclosure

requirements for firms increase the completeness of public information while markets that

function well overall (i.e. have low transaction costs such that information is revealed

through trading) facilitate the incorporation of this information.

Various metrics test the informational efficiency of capital markets. The predictive value

of historical prices reflects weak-form efficiency, as highly predictive past prices violate the

random walk hypothesis (Malkiel and Fama, 1970; Lo and MacKinlay, 1988). Analyst cov-

erage,6 delay,7 and the price impact of trades,8 reflect semi-strong efficiency, as they indicate

the extent to which new information is incorporated into stock prices. Lastly, abnormal

6A higher number of analysts decreases the lag of incorporation of information in the market as they
diffuse information (Thomas and Cotter, 2000).

7A delay in the incorporation of public information i.e. from the market index into a security price
indicates the price is less efficient) (Griffin et al., 2006, 2010).

8A buy-order is information that the stock is valuable that increases the stock price for subsequent
transactions. Greater price impact indicates more illiquid stocks, which is less efficient (Daske et al., 2011,
2008).
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volatility around earnings announcements9 and percentage bid-ask spreads10 reflect strong-

form efficiency as they represent the dynamics between private and public information.

Finally, as the integration of information into securities prices affects the overall dynamics

of the market, market metrics like liquidity (Daske et al., 2008),11 the implied cost of capital

(Daske et al., 2011; Li, 2010), or market volatility (Raykovski, 2004), reveal the broader

impact of information levels. These measures have been employed in a regulatory context

to yield some instructive results. Though not directly relevant to the Canadian question,

they indicate points of interest and possible paths for research.

Regulatory changes in disclosure requirements reveal the impact of information on cap-

ital markets. The adoption around the world of the International Financial Reporting

Standards (IFRS),12 which generally require greater disclosure than local standards (Ash-

baugh and Pincus, 2001), is an example of such a regulatory change. Empirical work for

a world-wide panel of countries found that serious adoptions by firms (as opposed to mere

label adoptions) correspond to an increase in market liquidity and decrease in the cost of

capital (Daske et al., 2008, 2011). In the European Union (E.U.) specifically, those adopting

the IFRS on a mandatory basis experienced a significant decrease in the cost of equity, part

of which was found to be caused by greater disclosure and information comparability across

firms. Notably, this decrease is only present in countries that have strong legal enforcement

(Li, 2010). Another example of a change in disclosure requirements is the mandated con-

9Abnormal volatility around annoucements is a proxy for the difference between private and public
information, as it can be used to determine to what extent private information was incorporated into prices
before an announcement. A high return volatility around earnings announcements indicates that private
information had not leaked into the market. Whether pre-announcement private information leakage leads
to more of less efficient prices is debated: some argue that leakage improves price efficiency and is welfare-
improving, whereas others argue that insider trading crowds out outside trading and results in less efficient
long-run prices (Griffin et al., 2006).

10The bid-ask spread is the difference between the asking price and bid received in response. It acts as
a proxy for information asymmetry, where larger spreads indicate greater asymmetry (Daske et al., 2011;
Castura et al., 2010).

11The market liquidity of an asset, or its ability to be sold without incurring a loss in value (price
decrease), is important because it affects an asset’s price and expected return. Lower liquidity makes it
more expensive to trade an asset, leading investors to require a higher return in compensation (Amihud and
Mendelson, 1986). Further, greater market liquidity encourages arbitrage, which enhances market efficiency
by leading to a convergence of prices to the random walk, and leads to the incorporation of information into
prices (Chordia et al., 2008). Conversely, it is expected that greater informational efficiency leads to higher
liquidity (Hendry and King, 2004). Proxies for market liquidity estimation include the proportion of zero
returns, the price impact of trades, total trading costs, and bid-ask spreads (Daske et al., 2008).

12The IFRS were developed after 2001 building on the previously existing International Accounting
Standards to harmonize accounting standards and have been adopted, either on a voluntary or mandatory
basis, in over 100 countries (IFRS, 2012).
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tinuous disclosure legislated in 2001 in Australia. This change was found to be correlated

to a significant decrease in market and share price volatility, though a causal relationship

was not established (Raykovski, 2004).

The connection between the supporting legal environment of regulatory regimes and the

efficiency of information incorporation and has also been examined. An assessment of the

relationship between the legal environment and incorporation into security prices of private

and public information in developing versus developed countries found that the most devel-

oped markets experience high return volatility around earnings announcements while most

emerging markets do not. Conversely, the typical emerging market shows less infomation

delay in the incorporation of public information than developed markets. This indicates that

securities laws can be used to promote the incorporation into prices of private information

but may not be as useful for public information (Griffin et al., 2006).13 Similarly, a probe

into the relationship between the effectiveness of securities regulation and its supporting

legal institutions in terms of disclosure requirements, liability standards, enforcement, and

overall quality of the legal system found that firms in countries with relatively extensive

disclosure requirements, strong securities regulation, and strict enforcement mechanisms

have a lower cost of capital.14 In the same vein, it was found that transparency and market

abuse regulatory changes in E.U. led to increased market liquidity, the effect being stronger

in countries with better implementation and enforcement (Christensen et al., 2011).

The usefulness of these results is that they help establish the mechanisms available for

improving informational market efficiency so that an assessment of these mechanisms in the

context of different frameworks for securities regulation can be conducted. For instance,

13Delay estimates indicate that the average emerging market is slightly better than developed markets
at incorporating public information into prices. Thus, the regulatory system appears extraneous to pub-
lic information incorporation into prices. On the other hand, the low return volatility around earnings
announcements signals that the average emerging market does not respond to earnings announcements,
possibly indicating that the information had already been incorporated through leakages. A cross-country
analysis shows that the regulatory climate, i.e. the allowance of short-sales and good investor protection,
is strongly associated with high return volatility around announcements, leading to informative earnings
announcements. As no correlation is found between the response to earnings announcements and delay,
the leakage of private information is not associated with public information incorporation. Thus, the legal
system may influence the incorporation of private information into prices, namely prevent the leakage of
private information through insider trading (Griffin et al., 2006).

14The effect of the legal system on the cost of capital decreases as markets become more integrated
globally, which is consistent with the theory that market integration decreases the asset pricing effects of
country-specific factors (Hail and Leuz, 2006).

8



though securities laws appear to be immaterial to the incorporation into prices of public

information (i.e. poor laws do not hinder it), they are germane to the incorporation into

prices of private information (i.e. by controlling insider trading). This is vital as private

information plays a major role in increasing transaction costs for investors and capital costs

for firms because it creates a systematic risk for the investors not privy to the private

information that they need to be compensated for.15 Further, empirical results support the

significance of disclosure regulations for market liquidity and the cost of capital and indicate

the importance of the legal system (i.e. enforcement) in the effectiveness of these regulations.

Consequently, the difference between federal and decentralized securities regulations can

have a significant bearing on informational market efficiency, particularly in the context of

the efficiency of disclosure requirements enforcement.

2.2.2 Transactional (operational) efficiency

The transactional efficiency of securities markets includes several elements. One way

to systematically approach their analysis is by considering two points of view: that of

market participants, namely firms and investors, and that of the government. From the

perspective of market participants, transactional efficiency is primarily about the costs

of participation. For firms, this is the expense incurred in the process of accessing the

market, i.e. registration and compliance costs for their traders, the cost of raising capital

through initial public offerings (IPOs), or the cost of acquisitions. For investors, this is the

expense incurred in the process of engaging in market transactions, i.e. the cost of making

an investment. From the government’s perspective, the pertinent issues are setting up

optimal regulation and enforcement while considering regional needs, the potential benefits

of regulatory competition, and their cost and uniformity.

Transactional efficiency: market participants’ perspective

Three cost-bearers in capital markets are capital-seeking firms, securities dealers or

advisers, and investors. Firms seeking capital face the costs of IPOs or take-overs, dealers

15Private information creates a risk for uninformed investors to hold a stock because informed investors
can better alter their porftolios to incorporate new information. As a result, uninformed investors always hold
too many stocks with bad news and not enough stocks with good news, and this risk cannot be eliminated
by holding more stocks as they are always on the wrong side (Easley and O’Hara, 2004).
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or advisers incur registration and compliance costs so that their employees can participate

in trading, and investors pay commission fees to the dealers. Further, brokers and investors

also incur implied transaction costs.16

One study assessed the costs for registrants and issuers in Canada based on feedback

from three market participants in each type of transaction. The study considers how ma-

terial incremental costs, namely the threshold above which the costs of complying with

the securities laws of provinces other than the firms’ own are significant, would vary be-

tween a passport system, uniform securities legislation, or single regulator system. The

costs considered are pre-trading expenditure for the registrants (i.e. costs of registration

in each jurisdiction), transaction costs (filing and lawyer fees i.e. to prepare prospectus

application), compliance costs (the fees that have to be paid to remain registered and in-

ternal compliance time), opportunity cost risk (the risk of delaying or losing doing business

because of the variation in time needed by each regulator to i.e. respond to registration

applications), and employee costs (whether firms need to hire more employees to deal with

the multiple applications i.e. for registration and ongoing compliance). Though some costs

were immaterial for the case study participants, registrants and issuers of IPOs reported

considerable opportunity risk and employee costs. Nonetheless, based on a comparison of

costs in the various regulatory options, it could not be determined that any one of the

models would reduce incremental costs more than the others (Anand and Klein, 2003).

A study on a larger scale (using data for 1997-1999) found that the direct cost of

a Canadian large-cap issue (over US$100 million) is similar to the United States (U.S.)

cost and that of a junior issue (US$1 to 10 million) is slightly lower than the U.S. cost

(15.98% rather than 17.99%) (Suret and Kooli, 2002). It was argued that because IPO costs

for Canadian firms under the multijurisdictional regime are no higher than those of U.S.

firms under a federal regulator there is no evidence to suggest that a Canadian national

securities regulator would be beneficial (Lortie, 2011). However, this raw comparison of

issuer costs may or may not be illuminating, especially in light of the fragmented regulatory

16In Canada, firms that make IPOs must obtain receipts for their prospectus from an appointed principal
regulator who can then provide comments on behalf of other jurisdictions. However, they still pay fees to
all regulators. Firms exempt from prospectus applications nonetheless pay filing costs to all jurisdictions.
Similarly, persons or companies wishing to trade, underwrite, or give advice as to securities need to register
and comply with regulatory requirements (Anand and Klein, 2003).
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structure in the U.S. Overall, it appears that significant direct costs do exist under the

current decentralized regulatory system, particularly for registrants rather than issuers and

especially in terms of opportunity cost risk.

Both brokers and investors face another set of costs that result from securities regulation

indirectly through the broader market. Common proxies for the transactional costs of

trading are the bid-ask spread for brokers and the bid-ask spread plus broker commissions

for investors (Lesmond et al., 1999; Hasbrouck, 2009). Both these components are likely to

also reflect the direct regulatory costs incurred by registrants.17 An estimation of the bid-

ask spread for medium and small-cap securities in Canada found that their transaction costs

are more than double compared to the U.S. (between 1.3-3%, compared to the US 0.75%)

(Cleary et al., 2002). However, it was argued that as the cost of securities commissions

is a small percentage of the total trading cost for any given year, any cost savings from

decreasing regulatory costs would be minute (Carpentier and Suret, 2009).18 However,

the benefits of a reduction in transaction costs may be amplified through broader market

implications. For instance, a U.S. study found that a reduction of transaction costs in

securities trading leads to a greater volume of trading that results in decreased stock return

volatility (Jones and Seguin, 1997).

Overall, there seems to be evidence of significant transaction costs for Canadian issuers

and especially registrants that are directly caused by the current regulatory system. It is

not unlikely that these costs are transmitted to investors. Further, the broader indirect

effects of the securities regulator may lead to transaction cost implications affecting both

registrants and investors. All these transaction costs lead to a reduction in trading volume,

greater stock return volatility and risk, and a subsequently increased capital costs that feeds

back to firms. The existence or magnitude of this issue and whether or not this could be

remedied by a national regulator requires further study.

17Further study of the extent of competition in the securities brokerage market, and whether this is at
all influenced by the regulatory structure, could be indicative of whether commissions place an overly high
burden on investors or are kept at a low level due to competition in the brokerage industry.

18The 2005 budgets for commissions were approximately $143.3 million for all provinces and territories.
The 2005 TSX trading volume was $1,075 billion, so total trading costs are between $14-32 billion.

11



Transactional efficiency: government’s perspective

Two possible concerns from the government’s perspective in terms of the operational

efficiency of securities markets are optimal regulation and enforcement. Optimal regulation

brings up questions of the potential need for regional specialization, the possible benefits of

fostering regulatory competition, and regulatory costs. Optimal enforcement is concerned

with effectiveness, uniform application, and enforcement costs.

A point of contention in regard to optimal regulation is the alleged need for regional

specialization contingent on the features of the Canadian capital market. A break-down in

terms of issuer size in Canadian capital markets indicates a high proportion of micro-cap

(market capitalization under $5 million) and small-cap (market capitalization between $5

and $75 million) issuers, most of whom are hosted in Alberta, B.C., and Ontario. Similarly,

there is industry-wise regional market specialization in each of Alberta, (oil and gas), B.C.

(mining and technology), Ontario (mining, technology, financial services, communications

and medial, life sciences), and Quebec (communications and media, life sciences) (Puri,

2009). Even though regional specialization in terms of industries does seem prevalent,

investors are often located in a province other than the host of the issuer and regionally

based issuers raise capital nationally, not only in their province: only seven out of 298 small

and medium enterprises that raised capital through IPOs in the 2002 - 2006 time period

did so in their home province alone (Puri, 2009; Milne, 2010). However, when considering

firms accessing the capital market through all financing sources (IPOs, reverse takeovers,

capital pool companies), most small IPO offerings and non-IPO offerings take place in only

one province (Carpentier and Suret, 2009).

This leads to an argument in favour of the current multijurisdictional regulatory frame-

work on account that it caters to regional economic differences and small cap firms in a

way that a federal regulator could not (Lortie, 2011), preserving the characteristics of the

existing market (Carpentier and Suret, 2009). On the other hand, some argue that this is

unnecessary as Canadian markets are overall national and international, fact underscored

by the 2001 consolidation of the five exhanges in existence before 1999 under the TMX

Group (Trebilcock, 2010). It is also argued that even if regional differences did have to

be preserved a national regulator could accommodate this while being better equipped to

12



deal with issues stretching across Canada and globally (Hockin, 2011). Evidence from the

more general perspective of trading characteristics (price levels, price volatility, bid-ask

spreads, and trading volume, price and volume co-movement) seems to indicate that Cana-

dian capital markets are not as provincially fragmented as the IPO data may suggest. The

correlation between price and volume is indicative of the degree of sectoral differences across

firms listed on regional exchanges or the degree of dispersal between ownership and trading:

low correlation indicates fragmentation whereas high correlation indicates that trading and

ownership are spread out. A study using several million observations from the Alberta Stock

Exchange (ASE), Vancouver Stock Exchange (VSE), and the Toronto Stock and Venture

Exchanges (TSX, TSX VE) found a high correlation of return and volumes that indicates

significant market correlation between the exchanges. It further concluded that differences

in regulatory structures result in differences in economic activity, suggesting that a unified

regulatory structure promotes integration (Cumming et al., 2003).19 This determination

calls into question whether the much-debated regional specialization is a result of inherent

market characteristics or simply a consequence of the regulatory framework.

As similar regional specialization arguments were discussed when Australia switched to

a federal securities regulator, its post-change experience is instructive regarding the dy-

namics of IPOs, concentration, and share market participation of investors, especially as

its capital markets share some regional features with Canada. In the post-federalisation

period, Australia experienced significant growth in equity markets in terms of volume and

value of investments. Notably, the contribution to IPOs of Western Australia (the most re-

mote regional capital market in Australia and somewhat analogous to Alberta) was robust.

Even though in light of global trends this growth may be coincidental rather than causal,

it indicates that federalisation may not have had a detrimental impact on the participa-

tion in the equity market of either densely populated or peripheral states (Simmonds and

da Silva Rosa, 2003).

Overall, the evidence on whether Canadian securities regulation should remain at a

provincial level to properly support the regional specialization of firms is mixed, but in light

19The result that differences in regulatory structures lead to differences in economic activity is based on
a comparison on stock return and volume correlation for the ASE and VSE before and after the TSX VE
was formed, as this involved harmonization for regulation in Alberta and B.C.
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of cross-Canada capital market integration and the non-negative Australian regional expe-

rience it appears that there is no need for decentralized regulation. This may be especially

poignant when considering the disadvantageous regulatory constraints of a decentralized

system in terms of dealing with broader issues introduced by the globalization of securities

markets (i.e. systemic risk).

Arguments in favour of the current decentralized system are also made based on the

alleged beneficial existence of regulatory competition between provincial regulators to at-

tract issuers and investors to their jurisdictions. The regulatory competition argument has

been similarly used against the proposal that U.S. securities regulation move to a United

Kingdom-like single regulator (Silvia, 2007).20 However, the positive effects of regulatory

competition are often disputed (Fischel, 1981; Vogel, 1995). For instance, in the context

of disclosure rules, regulatory competition is not necessarily beneficial as it creates arbi-

trage opportunities so that companies hide bad news but does not create an incentive for

rule writers to create cost-effective rules. This follows as investors respond to companies

that choose less stringent disclosure by assuming that they have something to hide, making

capital more expensive for the firms because they must compensate investors for this risk.

Switching to a more lax regulator is thus costly for firms, but regulators do not account for

this and thereby render futile regulatory competition (Black, 2001). Notwithstanding, re-

gardless of whether or not it would be beneficial, competition between regulators in Canada

is weak because the costs of switching to other regulators are high for both investors and

issuers (Trebilcock, 2010; Carpentier and Suret, 2009; Sanderson and Neumann, 2003). All

in all, even if opportunities for regulatory arbitrage do exist, particularly in an interna-

tional context in light of increasing globalization in securities markets (Licht, 1997; Cox,

1992; Chaffee, 2010), fostering regulatory competition does not seem to be aligned with the

goals of securities regulation to protect investors and increase confidence in the market.

Another possible concern for the government is the direct costs associated with oper-

ating the various provincial commissions. The total costs of regulation for provincial and

territorial securities commissions, excluding enforcement, are given by their yearly oper-

20Although U.S. securities regulation is federalised, it has multiple regulators. The Securities and Ex-
change Commission competes with federal and state courts, the Commodity Futures Trading Commission,
self regulated organizations, the Department of Treasury, and the Federal Reserve Board.
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ating budgets (i.e. totaling $106 million in 2002). The estimated cost savings (i.e. due

to economies of scale) under a single regulator are $44.8 million, almost half of current

expenses (Sanderson and Neumann, 2003). However, this figure is criticized as it assumes

a framework where regulation and oversight budgets are extremely low everywhere except

in Ontario (Carpentier and Suret, 2009). A further argument is that costs are not even

a concern because regulatory costs per issuer in Canada are low when compared to other

jurisdictions.21 All in all, if the point of reference for considering whether regulatory costs

are high in Canada is a single regulator as opposed to the costs in other countries, some

savings would likely emerge notwithstanding the precise quantum.

Optimal enforcement is another possible concern from the point of view of the govern-

ment, and it entails issues of effective and uniform application across the provinces as well as

cost minimization. The cost aspect of enforcement appears to be a smaller problem than ef-

fectiveness.22 The main concerns in regard of enforcement in the current multijurisdictional

regulatory framework include investigative jurisdictional limitations, overlap or duplication

in indictments, and consistent sanctions. All of these are exacerbated when dealing with

interjurisdictional externalities like systemic risks or sophisticated infractions that require

resource-intensive enforcement action.

The outcome of suboptimal enforcement activity under the decentralized regulatory

system is aptly illustrated using game theory. Whereas in the past parallel proceedings in

different provinces were not uncommon, regulators currently coordinate across Canada such

that the degree of overlap and duplication is minimized. However, the principal problem is

that each province does not take into account the positive or negative externalities of its

enforcement decisions on other jurisdictions. Because most registrants and issuers have a

market presence nationally as opposed to only within the province of the infraction, the

prosecuting regulator incurs all of the costs but does not internalize the full extent of the

benefit to market participants in other provinces. As a result, from the viewpoint of national

interests, enforcement resources may be allocated suboptimally leading to regulatory failure

21The total regulatory costs in Canada for 2003, including enforcement, are $33,600 per issuer, compared
to $123,000 in Australia, $37,300 in the UK, and $324,700 in the US (Carpentier and Suret, 2009).

22Current enforcement costs in Canada are $21.3 million, with the cost savings of a single regulator
estimated at $1.8 million (Sanderson and Neumann, 2003).
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(Sanderson and Neumann, 2003). This explains the criticisms of the current system for

failure to prosecute high profile cases and delaying prosecution after misconduct is detected

(Puri, 2009). On the other hand it is argued that centralization is not necessary and is

unlikely to be sufficient to resolve the existing problems because, although the number of

investigations and the responsiveness of the Canadian securities enforcement system is below

expectations or the U.S. and U.K. levels, this cannot be attributed solely to the provincial

regulatory system (Carpentier and Suret, 2009).

However, prosecution failures and delays are not the only concerns. The interjurisdic-

tional dynamics present a further problem in the case of systemic risk, which is a nega-

tive jurisdictional externality: not only is it suboptimally prosecuted in each provice for

the above reasons, but it is difficult to comprehensively monitor in an international con-

text as recommended by industry specialists (Trebilcock, 2010; IOSCO, 2011). Further,

economies of scale apply not only to costs but also to the capability of each regulator to

police elaborate infractions. The dispersal of enforcement resources and further dilution

due to inter-provincial coordination costs constrains the magnitude of problems with which

the regulators can deal, particularly in light of the increasingly sophisticated market trans-

actions prevalent nowadays (Milne, 2010). An example of this is high frequency trading,

an advanced process whose supervision and subsequent regulatory enforcement calls for

considerable resources (Gomber et al., 2011).

Overall, regulatory concerns tend to support the move to a single regulator, as regional

specialization and regulatory competition are either not necessary or not beneficial and

some regulatory cost savings would result notwithstanding their precise quantum. Simi-

larly, though there is no definitive evidence that centralizing securities regulators is nec-

essary to improve enforcement of securities laws (Carpentier and Suret, 2009), there are

indications that enforcement is currently suboptimal and a single regulator would be an

improvement in this regard through enabling the internalization of all benefits (Trebilcock,

2010; Sanderson and Neumann, 2003). This is key because enforcement levels affect the

successful implementation of regulations like disclosure requirements that lower the cost

of capital (Li, 2010; Hail and Leuz, 2006) or stricter securities laws for market abuse and

transparency that increase market liquidity (Christensen et al., 2011). In light of the per-
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vasive importance of enforcement and the increasing need to oversee sophisticated market

transactions and monitor systemic risk any improvement in enforcement is likely to have

wide-ranging consequences.

2.2.3 Allocational efficiency

Optimal informational and transactional efficiency translate into the allocational effi-

ciency of securities markets wherein funds are optimally allocated from investors to firms.

Key illustrative metrics of allocational efficiency are the number of IPOs, market capital-

ization, and the cost of capital.

The number of IPOs in Canada, an indicator of the health of capital markets, appears

robust relative to that in the U.S. and Australia. For instance, around the 1990s, Canada has

almost two thirds of the offerings of the U.S., a much bigger market, and more listings than

Australia.23 Similarly, Canada experienced more growth in the number of IPOs than the

U.S. between 1990 and 2006, leading to corresponding growth in the number of companies

listed on the TSX.24 It has been argued that the relative robust performance of Canadian

IPO listings indicates that the regulation regime in Canada facilitates market access such

that there is no need for a centralized regulator (Lortie, 2011; Carpentier and Suret, 2009).

Market capitalization, the total value of outstanding shares on a market, is an indicator

of market development. When compared to a country’s gross domestic product (GDP)

it allows for cross-country comparisons in market activity. The market capitalization of

Canadian stock markets compares favourably to those in the U.S. and U.K.;25 this was

used as an argument that Canadian capital markets are efficient (Lortie, 2011).

Finally, the cost of equity capital is a key indicator of the health of securities markets,

and it encapsulates the market efficiency characteristics discussed under informational and

23The average number of listings in Canada between 1986 and 2006 is 214, compared to the 313 US initial
offerings in 2004. Note that the US number does not include state-level offerings. The number of listing
transactions (IPOs, capital pool companies, and reverse takeovers) in Canada between 1995 and 2000 is
1295, compared to the 457 initial offerings in Australia (Carpentier and Suret, 2009).

24IPO activity between 1990 and 2006 increased by 396% in Canada and by 129% in the U.S. Between
1996 and 2008, the total number of companies listed on the TSX increased by 10.6% and the number of
companies listed on a U.S. exchange declined by 38.8% (Lortie, 2011).

25The market capitalization of the TSX and TSX VE was 98% of GDP in 2003, compared to the market
caps of 130% of GDP in the U.S. (for the New York Stock Exchange, NASDAQ, and the American Stock
Exchange) and 79% of GDP in the U.K. (for the London Stock Exchange) (Hendry and King, 2004)
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transactional efficiency. For instance, strict disclosure and enforcement were found to lead

to a decrease in the cost of equity capital (Daske et al., 2011; Li, 2010; Hail and Leuz, 2006).

The cost of capital in Canada is comparable to that in the U.S. and lower than in the U.K.,

Australia, and New Zealand.26 This was used in support of the argument for the efficiency

of the current multijurisdictional regulatory structure (Lortie, 2011).

Overall, these findings are not indicative of anything other than the fact that Canadian

capital markets appear competitive internationally in terms of the number of IPOs, total

market capitalization, and the cost of capital. Comparing Canadian market performance

to other countries is not in itself indicative of whether improvements in regard of access to

capital are possible with a change in the securities regulation structure. The real question

in the context of the preferability of a single securities regulator is whether such a move

would improve capital market efficiency in Canada, in terms of the above metrics, relative

to the current system.

2.3 Conclusions and approach

The above results are informative in determining the key issues in regard of the opti-

mality of a federal securities market regulator in Canada. Informational efficiency, while

not specifically applied to this question in the Canadian context, yields instructive results.

Securities laws are seemingly immaterial for the incorporation of public information into

prices, but they can affect the incorporation into prices of private information. Their po-

tency depends on the the underlying legal system, such as the effectiveness of enforcement.

Further, disclosure regulations also affect market metrics by decreasing the cost of capi-

tal and increasing liquidity when they are effective. Transactional efficiency indicates that

transaction costs in the current system relative to a single regulator are significant for reg-

istrants moreso than issuers, especially in terms of opportunity cost risk, and investors bear

a high cost burden relative to the U.S. What’s more, a reduction in transaction costs could

have pervasive effects by leading to more trading and subsequently less stock price volatility.

In the same vein, there does not seem to be a particular need for regional specialization

26Between 1992 and 2001, the cost of capital is estimated at 10.52% in Canada, 10.24% in the US, 10.64%
in the UK, 10.72% in Australia, and 11.14% in New Zealand (Hail and Leuz, 2006).
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in securities regulation, nor is regulatory competition something that ought to be fostered

through a continued decentralized structure. Further, the switch to a centralized regulator

would result in some cost savings. Enforcement is suboptimal in a decentralized system rel-

ative to a federal regulator, which is particularly problematic in light of the changing nature

of capital markets that requires monitoring of interjurisdictional externalities like systemic

risk or sophisticated infractions such as high-frequency trading. Allocational efficiency met-

rics indicate that Canadian capital markets seem to be competitive internationally in terms

of IPO population, market capitalization, and cost of capital, but give no indication of how

they fare relative to a single regulator. Overall, these findings highlight the potency and

significance of the legal system in facilitating each type of market efficiency.

Two cardinal concerns emerge: interjurisdictional externalities that lead to suboptimal

enforcement and the high transaction cost burden for market participants. The subsequent

analysis focuses on the latter issue of transactional costs. To elucidate whether these costs

are problematic for Canadian market participants and whether a single regulator could

reduce them this paper estimates the change in transaction costs in Australia as a result of

its switch to a federal securities regulator on July 15, 2001. This gives a broad indication

of the transaction cost dynamics upon a change from a decentralized to a federal securities

regulator that can inform the Canadian debate in that regard.

3 Empirical analysis: snapshot of Australian transaction

costs

A two-fold empirical analysis is undertaken to determine the effect on the transaction

costs of Australian firms due to the country’s centralization of securities regulation in 2001.

First, transaction costs for a large sample of Australian and New Zealand firms in the

1998 - 2004 time frame around the change are estimated using two cost measures. Second,

Australian and New Zealand transaction costs are used in a Fixed Effects regression with a

policy dummy to examine the effects of the 2001 Australian exogenous policy change to a

federal securities regulator. New Zealand costs are chosen as a control to isolate the effect

of the policy change because its geographic proximity indicates that they may capture the
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same trends as Australian costs. Another set of costs is also estimated for Canadian data

for the same period to verify the performance of the cost estimate methods.

3.1 Transaction costs

3.1.1 Methodology

A traditional estimator of transaction costs for all market participants in a securities

trade is the sum of the quoted bid ask spread, which is the difference between the ask price

and bid price quoted by a dealer at a point in time, and commissions.27 This estimator

covers the order processing costs, inventory holding costs, and adverse information costs

incurred by a dealer (Stoll, 1989). However, there are two problems with measures based on

it: some trades may take place at prices inside the bid-ask quotes, and broker commissions

may reflect more than the cost of executing a trade (Lesmond et al., 1999).

Because of the limitations of the quoted bid-ask spread plus commission as an estimate

of transaction costs, models have emerged that instead estimate the implied bid-ask spread.

There are two such classes of models: serial covariance spread estimation and order flow

regression estimation.28 In the first class, a representative model is the Roll (1984) approach

that uses the serial covariance of daily equity returns as an estimate of the implicit bid-

ask spread and calls this the effective spread.29 In the second class of models, transaction

costs are inferred by treating as latent and estimating the direction of the transaction

(buy or sell) and the efficient price, using either Maximum Likelihood (Glosten and Harris,

1988) or Markov Chain Monte Carlo (MCMC) Bayesian Gibbs sampling (Hasbrouck, 2009).

Further, to capture implicit costs like price impact or opportunity cost, Lesmond et al.

(1999) developed an alternative measure that infers the cost of trade from the occurence

of zero returns. Their measure estimates the difference between the zero price move with

transaction costs and what the price would have moved to if there were no transaction costs.

This paper builds on the Roll (1984) model because it can be easily estimated using daily

stock prices. Transaction cost estimates are computed using both the original model, which

27This differs from the realized spread, which is the average difference between the price at which a dealer
buys at a point in time and sells at a later point in time, and is lower than the quoted spread (Stoll, 1989).

28For details, see Zhang and Hodges (2011).
29The effective spread is an estimate of the realized spread in an efficienct market (Stoll, 1989).
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estimates costs from the serial covariance of prices, as well as a variant using weekly price

data, which first estimates trade direction and then costs. The weekly cost measure has not

been previously used in the literature. I construct it to make up for the shortcoming of the

Roll model wherein no estimate can be calculated when price autocovariance is positive and

to implicitly test the estimation results by having a comparison. Both of these methods are

explained in detail below.

The original Roll model

Roll (1984) proposed the effective spread estimate of the bid-ask spread. This estimate

has been examined and applied in Harris (1990), Zhang and Hodges (2011), and Fong et

al. (2011), and extended with Bayesian methods in Hasbrouck (2004, 2009) and Griffin et

al. (2006) among others. A detailed derivation of the Rolls estimator is undertaken based

on these papers because it illustrates the foundational assumptions and operation.30 The

starting point is the price dynamics in an efficient market:

mt = mt−1 + ut ut
iid∼ N(0, σ2u), (1)

where mt is the logarithm of the unobserved efficient price with perfect information, i.e the

expected value of a security conditional on all public information including trade history,

and evolves as a normal random walk, and ut is a Gaussian error term that reflects new

public information. This gives the bid and ask prices

bt = mt − c

at = mt + c, (2)

where bt and at are respectively the bid and ask prices at time t and c is half of the

bid-ask spread that represents the execution cost paid by the buyer or seller. Whether

the incoming order is a bid (sale) or an ask (buy) is determined by the Bernoulli random

variable qt ∈ {−1, 1} with a discrete probability distribution that takes either value 1 for

an order to buy or −1 for an order to sell with equal probabilities. Then, depending on qt,

30Though the final results are correct as per existing literature, the author takes all responsibility for any
errors in the intermediary steps.
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the log observed price is either at the bid or the ask:

pt =


bt = mt − c if qt = −1

at = mt + c if qt = 1

= mt + cqt (3)

The change in two consecutive prices can then be written as

pt − pt−1 = mt −mt−1︸ ︷︷ ︸
ut

+ cqt − cqt−1︸ ︷︷ ︸
c(qt−qt−1)

∆pt = c∆qt + ut. (4)

Time series price data p = {p1, p2, . . . , pT } can be used to estimate the above model.

In the Roll (1984) Method of Moments approach the first order autocovariance of the

price changes is calculated as follows:

cov(∆pt,∆pt−1) = E
[(

∆pt − E[∆pt]
)(

∆pt−1 − E[∆pt−1]
)]

= E
[
∆pt∆pt−1 −∆ptE[∆pt−1]

]
= E[∆pt∆pt−1]− E

[
∆ptE[∆pt−1]

]︸ ︷︷ ︸
0

−E
[
E[∆pt]∆pt−1

]︸ ︷︷ ︸
0

+

+ E
[
E[∆pt]E[∆pt−1]

]︸ ︷︷ ︸
0

(5)

= c2 E[∆qt∆qt−1]︸ ︷︷ ︸
−1

+cE[∆qtut−1]︸ ︷︷ ︸
0

+cE[∆qtut]︸ ︷︷ ︸
0

+ E[utut−1]︸ ︷︷ ︸
0

(6)

= −c2. (7)

The expectations in (5) vanish because of the probability distributions of price changes

and the expectations in (6) vanish due to structural independence assumptions. The prob-

ability distributions of price changes follow from the possible paths of the observed market

price pt across time periods, as is illustrated in Figure 1 and the consequent Tables 1 and

2. Figure 1 shows the ways in which an observed price can move if starting with a sale to

the market maker, at their bid, without new information. Starting with a buy yields an

opposite pattern, and all paths are equally likely. As such, the joint probability of consec-

utive price and corresponding trade flow changes follows directly from this and depends on
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whether the last transaction was a buy (ask price) or a sell (bid price). Trade flow changes

∆qt follow the same probabilities. As the mean of the price change at each time point is

zero, the middle row and column in each table can be ignored and (5) can be simplified.

Figure 1: Consecutive price path possibilities
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Figure based on Roll (1984).

Table 1: Joint probabilities
of consecutive price changes

∆pt =
−2c 0 +2c

∆pt+1 =
−2c 0 1/8 1/8

0 1/8 1/4 1/8
+2c 1/8 1/8 0

Table 2: Joint probabilities
of trade flow changes

∆qt =
−2 0 +2

∆qt+1 =
−2 0 1/8 1/8

0 1/8 1/4 1/8
+2 1/8 1/8 0

Similarly, (6) simplifies due to the structural assumptions that the types of successive

transactions are independent (8), the flow of orders (trade directions) do not contain in-

formation about future fundamental price changes (9), changes in fundamental value do

not predict order flows (10), the innovations in the fundamental price process reflect pub-

lic information and are independent (11), and the half-spread estimate is a constant (12):

E[qtqt−1] = 0 (8)

E[∆qt−1ut] = 0 (9)

E[∆qtut−1] = 0 (10)

E[utut−1] = 0 (11)

c = k (12)

Then, from (7), the estimated efficient bid-ask spread can be written:

ĉ =
√
−cov(∆pt,∆pt−1). (13)
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This measure can only be calculated when the autocovariance is negative, the occurrence

of which depends on the dataset. The requirement of a negative autocovariance for the

estimate to exist is one of the criticisms of this model, as positive serial correlation often

occurs almost half the time in daily data. Further, the measure may understate the true cost

of trading because it does not take into account price impact or commissions (Agarwal and

Wang, 2007). The estimate is also affected by the inclusion in the dataset of prices for days

when there are no trades, in which case the reported price is the midpoint of the closing bid

and ask. Keeping these prices leads to a downward bias in the estimator as the midpoint

does not reflect costs, while dropping them may cause heteroskedasticity as the efficient

price innovations may stretch across several days (Hasbrouck, 2009). However, while the

absolute accuracy of the estimator is an important consideration, the key requirement for

the purposes of this paper is that the cost estimates be consistent so that the change in

costs over time can be examined.

Weekly variant

The second measure of the costs of securities market transactions is a variation of the

above model. Instead of using the first order autocovariance of prices as an estimate of the

bid-ask spread like in Roll (1984), the spread is obtained through a simple OLS regression

of

∆pt = c∆qt + ut, ut
iid∼ N(0, σ2u), (4 revisited)

where the coefficient c is the cost estimate. To obtain it I construct a dataset of prices from

the fifth day of the week for each firm and estimate qt for each stock using the Lee and Ready

(1991) algorithm applied on week-level instead of traditional intra-day data. Specifically, if

the price on the fifth day of the week is higher (lower) than the previous day’s price, this

is an uptick (downtick) and indicates a buy (sell). If the price is the same as the previous

day’s price, keep going back for as long as two weeks until a price change is found. If the last

price change was an uptick (downtick), this is a zero-uptick (zero-downtick) that indicates a

buy (sell). As described above, q is given a value of 1 for a buy and -1 for a sell. If no price

change is found within the two week timeframe, q is given a value of 0. This algorithm can
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be illustrated:

qt =


1 if pk > pk−1 or pk = pk−1 and pk−i > pk−1−i, i ∈ [1, 9]

−1 if pk < pk−1 or pk = pk−1 and pk−i < pk−1−i, i ∈ [1, 9]

0 if pk−i = pk−1−i ∀i,

(14)

where k is the position of a fifth-day-of-the-week price in the time series and t is a new

weekly time counter. Equation 4 is estimated using this population of qt and the dataset of

fifth-day prices to obtain the coefficient of ∆qt as the spread estimate.

3.1.2 Data

Three datasets of daily stock prices for firms traded in Australia, Canada, and New

Zealand in the 1998 - 2004 time period are obtained from Datastream. I prepare the data

as follows. There is missing price data for most firms. The reason for this is unknown

but could include reporting errors or no trading taking place on a particular day. Firms

with more than 50 missing observations are dropped so that the dataset does not have

excessive gaps.31 The remainder of missing observations for each firm are replaced with

the mean value over all of the firm’s observations. There is a tradeoff between the number

of firms that are kept in the final dataset and the number of missing observations that is

allowed. In the case of Australia, especially, about two thirds of firms have almost a third of

observations missing. Those firms are dropped in favour of more consistent transaction cost

estimates even though this eliminates much of the dataset. If the main cause for missing

price information is that there were no trades, and if this is more prevalent for small firms,

it is possible that this data is biased towards including a higher proportion of big firms

than would be representative of capital markets. This would likely make the cost estimates

understate transaction costs. However, the exclusion of firms with a lot of missing price

data is preferred as it increases the precision of the estimates.

31The number of missing observations above which a firm is dropped was chosen arbitrarily.
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Roll original

For Australia, there are 1,915 firms (variables) in the original dataset with 1,827 price

observations for each. After the firms with more than 50 missing observations are dropped,

514 firms remain.32 For Canada, there are 2,111 firms in the original dataset with 1,827

prices for each. After the firms with more than 50 missing observations are dropped, 907

firms remain.33 For New Zealand, there are 403 firms in the original dataset with 1,827

prices for each. After the firms with more than 50 missing observations are dropped, 211

firms remain.34 This data forms the first dataset and it is used to estimate the original Roll

transaction cost measure.

Weekly variant

A second dataset is created from the above data by extracting fifth day of the week

prices for every firm and estimating a q value for each using the Lee and Ready (1991)

algorithm on week-level data as described earlier. The price extraction and q calculation

begins with the first full week, namely the price observations on Monday, January 3, 1998.

The Australian weekly dataset consists of 514 firms with 365 price observations for each.

There are 25,725 of 187,610 zero q-values for all firms and years for when no price change

was found within the past two weeks. The Canadian weekly dataset consists of 907 firms

with 365 observations. There are 49,824 of 331,962 zero q-values for all firms and years

for when no price change was found within the past two weeks. The New Zealand weekly

dataset consists of 211 firms with 365 observations. There are 44,328 of 77,015 zero q-values

for when no price change was found within the past two weeks. This dataset is used to

estimate the weekly variant model.

32Had I allowed 300 missing observations, only 23 extra firms would have been kept. I would have had
to allow 900 (half) missing observations to keep 701 firms.

33Had I allowed 300 missing observations, only 46 extra firms would have been kept.
34Had I allowed 300 missing observations, only 5 extra firms would have been kept.
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3.1.3 Empirical application and results

Roll original

Using the daily price dataset, the first order autocovariance for prices is estimated for

each firm over a year. This is used to calculate the Roll spread estimate. If the covariance

is positive, the cost estimate for firm i at time t is set equal to 0:

cRoll
it =


√
−cov(∆pt,∆pt−1) when cov(∆pt,∆pt−1) < 0

0 when cov(∆pt,∆pt−1) ≥ 0

(15)

For Australia, there are 1,129 zero of 3,598 total cost estimates for all firms and years, for

Canada 1,072 of 6,349 zero cost estimates, and for New Zealand 1,058 of 1,477 zero cost

estimates.

Weekly variant

Using the weekly price dataset, the coefficient c is estimated to obtain the cost estimate

cWeekly
it for each firm over a year:

∆pt = c∆qt + ut, ut
iid∼ N(0, σ2u). (4 revisited)

For Australia, there are 166 cost estimates less than or equal to zero of 3,598 total cost

estimates for all firms and years, for Canada 259 of 6,349 cost estimates less than or equal

to zero, and for New Zealand 797 of 1,477 cost estimates less than or equal to zero.

For a detailed comparison of the Roll and weekly cost estimation methods, see Table 4

in Appendix A. The Roll estimator performs better in bigger datasets, as it yields valid

estimates 83% of the time for the biggest sample (Canada) and only 28% of the time for

the smallest sample (New Zealand). The weekly estimator yields valid estimates around

20% more often than the Roll method, as it does not depend on the sign of the price

autocovariance.

27



3.2 Difference-in-differences

3.2.1 Methodology

A Fixed Effects estimator with a policy dummy is used to determine the effect on

Australian transaction costs of the change to federal securities regulation. This estimator

is known as a difference-in-differences (DD) identification strategy. The simplest way to

establish the extent of the change would be to compare the average costs for firms in

Australia, which operate under the federal regulator, to the average costs for firms in another

country, where firms are not exposed to this change. However, such a simple difference

estimator is accurate only if the two sets of firms would be no different apart from the

securities regulator under which they operate. This is a very strong assumption in light of

heterogeneity among firms and diverse business conditions. A weaker assumption is that,

without a change in regulation, the unobserved differences between the two groups of firms

are the same over time. This is the assumption that the DD estimator is based on, as it

assesses the effect of an exogenous change by calculating the difference in the change in

average costs between the two groups of firms. This approach is illustrated in Figure 2.

Figure 2: Difference-in-differences estimator approach

y

time

treatment implementation

treatment

control

A

B

B'

norm
al difference

pre-treatment post-treatment

D
D

In this case, the Australian firms are the treatment group and New Zealand firms form the

control group. New Zealand firms are chosen because they are presumably exposed to the

same influences on transaction costs as Australia due to their regional proximity and thus

capture the same trends.
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Further, each firm has unique characteristics that affect its transaction costs. To account

for this individual fixed effect, I use a Fixed Effects (FE) regression with dummy variables

for each firm. This removes the time-invariant firm characteristics affecting their costs

so that the policy effect can be isolated. Similarly, time period dummies are included

to absorb influences on transaction costs that vary by year (i.e. economic conditions).

Finally, a policy indicator variable captures the change to a federal securities regulator.

This variable’s coefficient, β1, describes the causal effect of moving to a federal regulator.

The model is summarized by the following regression:

costsit = β0 + β1policyit + β2year1999t + β3year2000t + · · ·+ β7year2004t + εit, (16)

where costsit are the estimated transaction costs for firm i at time t. This equation is

estimated using both OLS and FE. I expect OLS to yield biased and inconsistent results,

as this is the case when a regressor (i.e. policy) is correlated to anything in the error term.

Because OLS does not account for firm fixed effects, firm heterogeneity is captured in the

error term, so OLS would be biased and inconsistent if the policy or year variables are

correlated with the firm fixed effects. On the other hand, the FE regression is expected

to yield unbiased and consistent estimates, as it uses “long differencing” to perform a

within transformation of the included variables to express them as deviations from their

group means, thus eliminating the heterogeneity term and leaving the remaining variables

uncorrelated with the error term. To illustrate, the error term for firm i at time t can be

written:

uit = et + vi + εit, (17)

where et is a time fixed effect on all cost observations at time t, vi is a firm fixed effect on

all costs for firm i, and εit is an effect only on firm i at time t. The time fixed effect et is

accounted for by using year dummies, leaving the firm fixed effect vi and εit. Whereas for

the OLS estimator to be consistent it requires the error terms and individual firm effects to

be uncorrelated, FE allows for correlation between the error term and individual firm fixed

effects (Davidson and MacKinnon, 2004, p. 296). The FE estimator is consistent only if these
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time-invariant characteristics are not correlated between firms (the error term and constant

for each firm are uncorrelated) and there is no regressor that varies across firms but does not

vary across time for a specific firm (there is no perfect multicollinearity between a regressor

and the individual fixed effect). These are plausible assumptions to make for the datasets

of Australian and New Zealand firms. Lastly, as FE standard errors are often inconsistent

and understate the standard deviation of the estimators, cluster bootstrap standard errors

are used to take into account the autocorrelation in the data. This correction was found to

be effective at correcting for overrejection in difference-in-differences estimation (Bertrand

et al., 2004).

3.2.2 Data

For the difference-in-differences estimation, the Australian and New Zealand datasets

of Roll and weekly cost estimates obtained earlier are appended to obtain two datasets of

estimated transaction costs for each methodology.

To ensure the integrity of the estimation procedure, I examine the imputed transaction

cost figures (see Table 5 in Appendix A). There are 5,075 cost estimates in the panel

dataset of cost estimates obtained using the Roll original method. Of these, 2,187 are zero

cost estimates, 7 are greater than 20, and 38 are greater than 2; 99% of the estimates are

less than 1.5. Similarly, there are 5,075 cost estimates in the panel dataset of cost estimates

obtained using the weekly prices method. Of these, 78 are negative cost estimates, 883

are zero cost estimates, 14 are greater than 20, and 42 are greater than 4; 99% of the cost

estimates are less than 3.05.

Upon inspection, a number of clear outliers (cost estimates above 20) are evident in both

the Roll original and the weekly variant estimator datasets (see Figures 3-6 in Appendix A).

Many of the extreme estimates from both methodologies are for the same firms, and the

original stock price data for these firms appears to be corrupted (i.e. reported price data is in

the eight figures), likely due to reporting errors. These cost estimates thus appear to reflect

missing or unreliable stock price data, so they are dropped together with the remainder of

the top percentile (thus above 2 in the first dataset and above 4 in the second). Similarly, all

zero cost estimates are dropped in both datasets. Recall that in the first dataset these are
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caused by the occurrence of positive first order auto covariance, and in the second dataset

they are caused by a zero q-value due to not finding a change in price. In the second dataset

negative estimates are also dropped as they indicate computation errors in the q values.

To summarize, in the first dataset of Roll cost estimates, 2,187 zero cost estimates are

dropped due to positive serial autocorrelation in stock prices and 38 cost estimates are

dropped due to potential errors in the original data. In the second dataset of weekly cost

estimates, 78 negative and 883 zero cost estimates are dropped due to misspecification in

the q values and 42 cost estimates are dropped due to potential errors in the original data.

This leaves 2,850 cost estimates for Australia and New Zealand in the first dataset and 4,072

in the second. After cleaning the data, the cost estimates are more narrowly distributed

(see Table 6 and Figures 3-6 in Appendix A).

To assess the output of the cost estimators the same cleaning procedure is conducted

for both sets of Canadian cost estimates. A comparison of both cost measures for all three

countries reveals that they appear to capture trends well, as the same patterns are seen in

all three estimates (see Figures 7 and 8 in Appendix A). The correlation is especially clear

for Australian and Canadian estimated costs. A comparison across both estimators shows

that although they result in average costs of approximately the same magnitude (between

.025 and .2 for all three countries), the weekly estimator yields less sharp movements than

the Roll estimator (for instance, there is no abrupt drop in costs for Canada between 2000

and 2001). Similarly, the Roll estimate is lower than the weekly estimate. This is not

unanticipated because a downward bias is expected for the Roll estimator as it does not

account for price impact or commissions and it includes midpoint prices that do not reflect

costs from days when no trading took place. Notwithstanding these differences, the cost

estimators seem consistent. This indicates that the DD assumption of common trends is

not unreasonable. The analysis thus proceeds with the transaction costs for Australia and

New Zealand estimated using both the Roll and weekly procedure. See Figures 9 and 10

in Appendix A for descriptive statistics of the average cost movements across time for both

countries.
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3.2.3 Empirical application and results

An Ordinary Least Squares and a Fixed Effects regression with cluster bootstrap stan-

dard errors is run for each of the Roll and weekly datasets described above:

costsit = β0 + β1policyit + β2year1999t + · · ·+ β7year2004t + εit ( 16 revisited)

The results of this regression using both OLS and FE are reported in Table 3, with the

full results in Table 7 in Appendix B. The OLS estimates yield a positive policy parameter

coefficient. However, the FE estimates, which take into account the possibility that firm

fixed effects are correlated with the policy change, yield a negative coefficient for the policy

change parameter. Because FE is always consistent in this situation, it is reasonable to

conclude that the FE regression gives the proper estimate of the causal effect of the policy

change. Further, because of the sign change in the policy parameter between the two sets

of estimates, a Hausman test would be superfluous. As the policy change takes place in

July 2001 and the policy dummy is set to include all of 2001, the above equation is also

estimated by FE excluding the year 2001 (see Table 8 in Appendix B). Although the policy

effect is of greater magnitude when excluding the year 2001, the difference is not significant.

This indicates that the inclusion of 2001 data does not substantially alter the results.

In conclusion, as the FE regression is consistent, the results of this difference-in-differences

analysis suggest that the move to federal securities regulation in Australia caused transac-

tion costs in securities markets to decrease. The policy parameter coefficients for both cost

measures are precisely estimated, with a narrow 95% confidence interval of [-.039, -.006] for

Roll and [-.054, -.017] for weekly cost estimates.

Table 3: Effect of change to federal securities on Australian transaction costs

Cost estimator (1) Roll cost estimates (2) Weekly cost estimates
DD method OLS FE OLS FE

Policy change 0.0257** -0.0225*** 0.0257** -0.0355***
(0.0119) (0.00735) -0.0119 (0.00925)

Observations 2,850 2,850 4,072 4,072
R-squared 0.008 0.037 0.008 0.029

Number of id N/A 619 N/A 636

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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4 Conclusion and extensions for future work

4.1 Conclusion

Securities regulation in Canada is based on the foundational goals of investor protection

and capital market efficiency. Prior literature found transactional costs for Canadian market

participants to be high according to direct feedback from registrants as well as relative to

costs in the U.S. This paper examines how these costs would be affected by a Canadian

switch to a federal securities regulator through assessing the transaction cost dynamics for

the Australian experience in its own 2001 move to federal regulation.

Transaction costs for Australian and New Zealand firms (as a control) are obtained using

daily and weekly prices by means of two estimates of the implicit bid-ask spread: the Roll

original covariance estimation, and a weekly variant with imputed trade directions. These

estimates are then used to appraise the effect on Australian securities market transaction

costs of its 2001 switch from a decentralized to a federal securities regulator through a Fixed

Effects regression with a policy indicator variable. The results indicate that the move to

federal regulation resulted in a decrease in Australian securities market transaction costs of

0.0225 for the Roll cost estimates and 0.0355 for the weekly cost estimates. For all Australian

firms across all years, this represents a 49% drop in transaction costs for the average Roll

cost and a 44% decrease in transaction costs for the average weekly cost. Relative to average

transaction costs across all Australian firms in the year 2000, this represents a 32% (31.98

and 31.93) cost drop for both Roll and weekly costs. Though the cost savings resulting

from the policy change appear to be sensitive to high cost firms, the consistent results

indicate economically significant savings. The estimation of the same percentage drop in

average costs relative to the year 2000 for both cost measures indicates the soundness of

these results.

These findings are directly relevant for the Canadian debate on the optimality of a

federal securities regulator as opposed to the current multijurisdictional system, especially as

Canada and Australia have common features both in terms of geography and capital market

structures. Transaction costs are an important part of the goals of investor protection and

capital market efficiency promotion that underscore securities regulation in Canada. They
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are a key component in both transactional and overall capital market efficiency: low costs

facilitate informational efficiency through the incorporation of information into prices and

allocational efficiency through enabling trading that decreases stock return volatility and

thereby increases access to capital. Transaction costs in Canada are high relative to the

U.S. and it can now be concluded that a federal regulator is likely to lower them. The

extent to which this should inform the legal issue of constitutional interpretation in regard

of federal competence over securities regulation is another question.

4.2 Extensions

The above study could benefit from substantiating the statistical significance by further

developing the statistical methods and extending the economic significance of the result

by considering more market metrics. The confidence of the results could be increased

by refining the transaction cost and difference-in-differences estimates. Using a MCMC

Bayesian estimation could confirm and improve the precision of the cost estimates. Similarly,

the adequacy of New Zealand firms as a control could be verified and more controls (i.e.

industry specific) could be employed to fine-tune the transaction cost trends. To improve

the accuracy of the DD estimation, a more precise dummy for the policy change could

be obtained by splitting up the year so that the July 15 policy change is more precisely

identified. Further, the precision of the transactional costs effects could be improved by

decomposing and estimating the bid-ask spread. Also, the transaction cost DD approach

could be extended to other countries and optimality metrics other than transaction costs

could be assessed. To solidify the conclusions for Canada, the effect on the Canadian

economy of a 32% decrease in securities market transaction costs could be estimated as

indicative of the expected effects of a federal regulator.
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Appendices

A Transaction costs descriptive statistics
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Figure 3: Australia Roll cost estimates
Original and corrected
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Figure 4: Australia weekly cost estimates
Original and corrected
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Figure 5: New Zealand Roll cost estimates
Original and corrected
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Figure 6: New Zealand weekly cost estimates
Original and corrected
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B Difference-in-differences estimation results

Table 7: Effect of change to federal securities regulator on Australian transaction costs

Cost estimator (1) Roll cost estimates (2) Weekly cost estimates
DD method OLS FE OLS FE

Policy change 0.0257** -0.0225*** 0.0445*** -0.0355***
(0.0119) (0.00735) (0.0154) (0.00925)

Costs in 1999 -0.00807 0.00299 -0.00620 -0.00726
(0.0120) (0.00725) (0.0149) (0.00869)

Costs in 2000 0.00436 0.0119* 0.00497 0.00145
(0.0120) (0.00714) (0.0151) (0.00610)

Costs in 2001 -0.0380** 0.0109 -0.0545*** 0.0114
(0.0154) (0.00720) (0.0198) (0.00894)

Costs in 2002 -0.0534*** -0.00447 -0.0707*** -0.0108
(0.0157) (0.00602) (0.0201) (0.00852)

Costs in 2003 -0.0482*** -0.0143** -0.0835*** -0.0246***
(0.0158) (0.00588) (0.0202) (0.00909)

Costs in 2004 -0.0520*** -0.0169** -0.0915*** -0.0342***
(0.0159) (0.00673) (0.0202) (0.00820)

Constant 0.0568*** 0.0540*** 0.0915*** 0.0965***
(0.00851) (0.00773) (0.0105) (0.0112)

Observations 2,850 2,850 4,072 4,072
R-squared 0.008 0.037 0.008 0.029

Number of id N/A 619 N/A 636

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Table 8: Effect of change to federal securities regulator on Australian transaction costs,
excluding 2001

(1) Roll cost estimates (2) Weekly cost estimates

Policy change -0.0260** -0.0429***
(0.0113) (0.0111)

Costs in 1999 0.00333 -0.00692
(0.00734) (0.00977)

Costs in 2000 0.0124* 0.00161
(0.00645) (0.00624)

Costs in 2001 -0.000973 -0.00342
(0.00688) (0.00762)

Costs in 2002 -0.00947 -0.0167**
(0.00738) (0.00846)

Costs in 2003 -0.0121* -0.0276***
(0.00658) (0.00750)

Costs in 2004 0.0542*** 0.0967***
(0.0102) (0.0144)

Observations 2,421 3,492
R-squared 0.039 0.033

Number of id 613 636

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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