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Abstract

This study looks at the market impact of recent regulatory changes in Canada that

provide for trading halts on individual stocks that experience large upside or down-

side movements. The focus is on all stocks traded on the Toronto Stock Exchange

since the inception of the single-stock circuit breaker rule (SSCB) in February 2012,

to replace the short-sale uptick rule. The results support pricing efficiency: material

information that caused the circuit breaker is incorporated in stock prices on the day

of the halt (neither overreaction nor underreaction), with no decline in market liquid-

ity. Using trade-by-trade data constructed on five-minute trading intervals, we refine

the daily results, and show that shocks in realized volatility are focused in the

10-minute trading interval surrounding the halts. While circuit breakers provide a lim-

ited safety net for investors when their stocks are subject to severe volatility, they do

not allow for a quick turnaround for stocks experiencing severe price decline events.
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Résumé

Les auteurs de cette étude examinent l'impact des récentes modifications

réglementaires au Canada, qui prévoient des arrêts de transactions sur les actions

individuelles soumises à d'importants mouvements haussiers ou baissiers. L'accent

est mis sur toutes les actions négociées à la Bourse de Toronto depuis l'entrée en

vigueur, en février 2012, de la règle du disjoncteur unique par action (SSCB), en

remplacement de la règle de la hausse des ventes à découvert. Les résultats

corroborent l'efficacité de la fixation des prix: les informations matérielles ayant con-

duit au disjoncteur sont incorporées dans les prix des actions le jour de l'arrêt

(ni surréaction ni sous-réaction), sans diminution de la liquidité du marché. À l'aide de

données par opération construites sur des intervalles de cinq minutes, nous affinons

les résultats quotidiens et montrons que les chocs de la volatilité réalisée se con-

centrent dans l'intervalle de dix minutes qui entoure les arrêts. Même si les dis-

joncteurs constituent un « filet de sécurité » limité pour les investisseurs dont les
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actions sont soumises à une forte volatilité, ils ne permettent pas aux actions con-

frontées à de fortes baisses de se redresser rapidement.

MOT S C L É S

disjoncteur unique par action, filet de sécurité, découverte des prix, volatilité, qualité du marché
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1 | INTRODUCTION

In recent years, securities regulators have focused on setting price

limits associated with downward moves in stock market prices as a

means of stabilizing markets in decline. In Canada, the tick test under

Rule 3.1 of Universal Market Integrity Rules (UMIR) of the Investment

Industry Regulatory Organization of Canada (IIROC)1 went through

several modifications from 2004 to 2010 before being revoked in

2012. IIROC's stance for revoking the uptick rule was that the extant

empirical evidence showed that it had no appreciable impact on pric-

ing, and that other mechanisms were needed to identify egregious

cases of abusive long and short trading. The new mechanism ulti-

mately adopted in Canada in February 2012 is the single-stock circuit

breaker (SSCB),2 which serves as the focal point of the research in

this study. The single-stock circuit breaker is triggered when the price

of a security swings 10% or more within five minutes to restrict both

upside and downside movements. Once triggered, the trading of the

security is halted for five minutes, although some trades initiated

before the invocation of the halt may be permitted by IIROC, subject

to being within 5% of the trigger price.3 The main question that we

address in this study is do these new single-stock circuit breakers pro-

vide a safety net for Canadian investors?

Early theoretical studies on circuit breakers provide competing

predictions on the effectiveness of circuit breakers on market quality.

Based on the efficient markets approach, Fama (1989) suggests that

price limits and trading halts can cause inefficiencies by delaying the

incorporation of information into market prices. Critics argue that cir-

cuit breakers can lead to excess volatility and magnet effects. For the

latter, prices are pulled downward toward lower bound limits due to

three factors: investors' fear of illiquidity when new material informa-

tion arrives to the market (Cho, Russell, Tiao, & Tsay, 2003; Gold-

stein & Kavajecz, 2004; Subrahmanyam, 1994); volatility spillovers to

subsequent trading days (Lehmann, 1989); and higher trading costs

for uninformed investors (Subrahmanyam, 1997). Proponents of cir-

cuit breakers, on the other hand, argue that circuit breakers and asso-

ciated trading halts can improve market quality by providing a cooling

off period for information dissemination. This cooling period can

reduce information asymmetry (Spiegel & Subrahmanyam, 2000) and

impede market manipulation, as the costs monitoring market manipu-

lation are reduced (Deb, Kalev, & Marisetty, 2010; Kim & Park, 2010).

The cooling off can also inhibit noise trader driven excess volatility

(Westerhoff, 2003).

Recent empirical studies provide mixed evidence regarding the

effects of circuit breakers on market quality. Kim, Yagüe, and

Yang (2008), Abad and Pascual (2010), and Gomber, Haferkorn, Lutat,

and Zimmerman (2012) provide evidence that circuit breakers can

improve price discovery by reducing extreme volatility and abnormal

trading activity. In contrast, a number of studies suggest that circuit

breakers lead to increased volatility for both halted stocks as well as

related non-halted stocks (see for instance Corwin & Lipson, 2000;

Christie, Corwin, & Harris, 2002; Cui & Gozluklu, 2016; Brugler, Lin-

ton, Noss, & Pedace, 2020).

This paper examines the overall effect of SSCBs onToronto Stock

Exchange-listed stocks using daily as well as intraday trades and

quotes.4 We examined whether SSCBs provide improvement in mar-

ket quality in terms of reduction in intraday price declines (ascensions)

and volatility. Furthermore, we tested the overreaction and delayed

price-discovery hypotheses using standard event study methodology.

Our analyses were conducted for all the firms included in the Toronto

Stock Exchange during the sample period of February 2012 through

December 2016.

Our findings are consistent with pricing efficiency, since material

information is incorporated into stock prices on the day of the halt. We

find that, in general, daily volatility measures decline for stocks affected

by the circuit breaker. Using high frequency trading data to construct

five- minute trading intervals, we also show that the largest volatility

shock effect is centred on the five-minute trading interval surrounding

the halt. We also show significant volatility increases in the 10-minute

window surrounding the halt. The magnitude of the volatility shock is

asymmetric: for stocks experiencing price decreases, the volatility

increase is considerably higher than for stocks experiencing price

increases. We also find that market liquidity is not reduced after the

introduction of SSCBs. This suggests that circuit breakers per se do not

induce disorderly markets either on the circuit breaker day itself or on

subsequent trading days. However, the circuit breakers do not provide

for a quick turnaround in the fortunes for stocks experiencing severe

price declines. Nor do they induce reversals of gains for stocks that

experience significant ascensions. These findings should also be of

interest to policy makers and regulators as they monitor and refine

trading protocols to improvemarket efficiency and fairness.

In the next section, we discuss the data used in the analyses. The

third section, we present the results pertaining to pricing efficiency

associated with the circuit breakers. The fourth section provides the

empirical results relating to daily volatility effects. The fifth
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section examines price ascensions/declines induced by the circuit

breakers. The sixth section looks at the effects on several market

quality measures of targeted stocks. The seventh section presents the

effect of SSCB on intraday realized volatility. The paper concludes

with a summary.

2 | DATA AND SAMPLE DESCRIPTION

This paper uses daily security price data from the Toronto Stock

Exchange – Canadian Financial Markets Research Center (TMX –

CFMRC) database. The dataset includes the daily closing (opening)

prices, trading volume, number of transactions, number of quotes and

closing (opening) bid and ask quotes on stocks. We obtained the

implied volatilities based on 100% at the money options with 30-days

to expiration for our sample stocks from Bloomberg.5 Intraday quotes

and trades data for the intraday volatility estimation is obtained from

the TSX Trades and Quotes database. SSCB trading halts were

obtained from the IIROC website.6

Our universe comprises all common stocks for companies

headquartered in Canada (share code 1 and foreign code 0). The sam-

ple covers the period from January 1, 2007 to December 31, 2016. In

order to minimize the impact of recording errors and microstructure-

related biases, several filters were employed. Observations with miss-

ing daily closing prices, opening prices, returns, and low or high prices

were deleted. Observations were also deleted if the daily lowest price

was greater than or equal to the highest price, the opening (closing)

price was not in between the opening (closing) bid and ask or daily

low and high. We also deleted stocks with a trading price of less than

$5 per share as well as investment and real estate funds. Based on

these filters, there were 1,640 companies and 1,249,726 stock-day

observations from the TMX-CFMRC database, which include both

SSCB trigger event stocks as well as non-SSCB stocks. The daily

single-stock circuit breaker records are from the Investment Industry

Regulatory Organization of Canada (IIROC). Effective February

2, 2012, SSCBs apply to “each security that is a constituent of the

S&P/TSX Composite Index and each Exempt Exchange-traded Fund

(“ETF”) the assets of which is comprised principally of listed securi-

ties.”7 Since February 2, 2015, IIROC has included each security that

is considered actively traded to the SSCB eligible list.8 After the first

compliance date (February 2, 2012), there were 203,450 stock-day

observations from 306 S&P/TSX Composite constituent firms subject

to single-stock circuit breaker. After February 2, 2015, there were

additional 20,727 stock-day observations from 155 actively traded

firms that are subject to the SSCB regime. Table 1 reports the sum-

mary statistics of single-stock circuit breaker records data from IIROC.

We excluded TSX Venture market halts and halts associated with ETF

funds. Some SSCB firms experienced halts on multiple calendar dates.

Our final SSCB event sample comprises 59 firms and 76 events. The

flash crash day of August 24, 2015 was the most active day, with five

single-stock circuit breaker incidents.

A list of the SSCB stocks is provided in Appendix A., as well as

company-specific news that could be found for the halt days from a

Factiva search.9 Market capitalizations for the sample range from

$78.5 million to $52.6 billion. No news could be found that could

have given rise to the large stock price moves that triggered the halts

for only 11 firms in the sample.

In Figure 1, we plotted the calendar date and trading time distri-

butions of the SSCB halts. As we can see in Panel A, the majority of

SSCB events occur after February 2, 2015. Panel B shows the distri-

bution of the halts over the course of the trading day. SSCB halts are

most frequent in the first two hours of the trading day.

For the intraday analyses, for every IIROC single-stock circuit

breaker halt day, we divided the trading day into five-minute inter-

vals starting at the open (9:30 a.m.) and ending at the close (4 p.m.).

The price associated with every interval is the reported price for the

last trade within this five-minute interval. If a trading interval had no

trades, we assigned the previous interval price to this trading inter-

val. We deleted from our sample the daily observations where we

had either no trading before the halt or after the halt. We also

deleted trading days having 10 consecutive five-minute intervals

with no trading, as well as stocks with fewer than thirty five-minutes

trading intervals. The intraday analyses were conducted with a sam-

ple of 51 firms. Aside from the few firms that experience halts on

multiple calendar dates, a small subgroup experienced multiple halts

on the same trading day. In total, there are 70 SSCB events repre-

sented in the intraday analyses.

TABLE 1 Summary statistics of the SSCBs

Sample distribution for the
daily analysis

Sample distribution for the daily
analysis

Item NOBS Item NOBS

IIROC records 119 IIROC records 119

Less trading at

TSX-venture

or CSE

17 Less trading at TSX-venture

or CSE

17

Less ETF 11 Less ETF) 11

Less duplicates 10 Less halt-firms with no

intraday data

4

Triggered by

mistake

1 Less halt-firms with wrong

halt time (under

investigation by IIROC)

3

Missing data on

CFMRC

4 Less halt-firms with fewer

than 50 trading intervals

during the halt day

8

Total with daily

data

76 Less halt-firms with no trade

before the halt

2

Less halt-firms with no trade

after the halt

2

Less halt-firm missing data

on CFMRC

2

Total with intraday data 70

Exchange records consist of single-stock circuit breaker records obtained

from the IIROC website. Duplicates are single-stock circuit breaker records

with the same trading symbol on the same day. The sample period is

February 1, 2012, to December 31, 2016.
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3 | PRICING EFFICIENCY EFFECTS: EVENT
STUDY ANALYSES

In this section, we conduct an event study to investigate the daily

average abnormal returns (AARs) and cumulative average abnormal

returns (CAARs) around SSCB trading halts. The abnormal returns are

based on the standard market model. We use the value-weighted

CFMRC index return as the proxy for the market returns. Returns are

estimated based on a GARCH (1.1) market model with an estimation

window of (−280, −31) and a minimum length of 150 days:

Rit = αi + βi �Rmt + εit: ð1Þ

where Ri,τ is the return on the common stock of company i at time t,

Rmt is the return on the market at time t and the error term εit is dis-

tributed as GARCH(1, 1) as per Bollerslev (1986):

εit~N 0,σ2it
� �

, where

σ2it =ω+ γ1ε
2
it + δ1 σ

2
it−1 ð2Þ

Abnormal returns (AR) and cumulative abnormal returns (CAR) of each

event are calculated by:

ARi,τ = Ri,τ−E Ri,τð Þð Þ ð3Þ

CARτ =
Xτ = τ2

τ = τ1
ARi,τ ð4Þ

where i is the event, τ is a day in the event window (τ = 0 is the event

date), Ri,τ is the return on the event day τ and E (Ri,τ) is the expected

return.

Average abnormal returns (AAR) and cumulative average abnor-

mal returns (CAAR) are calculated by taking the average ARs and CARs

for the N events. The null hypothesis is that the AAR (CAAR) is equal

to zero.

F IGURE 1 Distribution of single-stock
circuit breaker events. The following figures
show the date and time distribution of single-
stock circuit breaker halts between February
2, 2012 and December 31, 2016. SSCB halts
are collected from IIROC website. Events
include common stocks fromTSE during the
regular trading hours from 9:30 a.m. to 4:00 p.
m. [Colour figure can be viewed at

wileyonlinelibrary.com]
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In order to enhance the reliability of the results and to account

for various event study complications such as serial correlation, event

clustering, and event-induced variances, various parametric and non-

parametric event study test statistics were implemented as per

Schimmer, Levchenko, and Müller (2014).10

Table 2 reports the AARs surrounding the SSCB events. The

event day is denoted as day 0. The CAARs are calculated for the five

trading days prior to as well as subsequent to Day 0. Expected returns

for equation 3 are estimated using the GARCH (1,1) market model in

a window spanning from 280 days before the event to 31 days before

the event.

Panel A of Table 2 shows the AARs for the SSCB events triggered

by sharp intraday declines in stock prices. The mean abnormal return

on the event day (Day 0) for these firms is −14.88%, which is

significantly negative at the 1% significance level regardless of the test

statistic used. Only three of the 39 event stocks recovered from this

price decline on the event date. While the mean abnormal returns

from Day −3 to Day −1 are all negative, only those of Day −1 are sta-

tistically significant according to the non-parametric significance test.

Thus, there is extremely weak evidence to support an information

leakage effect. The mean abnormal returns for Day 1 to Day 5 are

generally positive, but they are not statistically significant. These

results reject the delayed price discovery hypothesis since the infor-

mation that caused the trading halt is incorporated in stock prices at

the day of the halt.

The AARs for SSCB events triggered by intraday price ascensions

are reported in Panel B of Table 2. The mean abnormal return on the

event day (Day 0) is 7.55% and is significantly different from zero at

TABLE 2 Abnormal returns around SSCB halts

Event date −5 −4 −3 −2 −1 0 1 2 3 4 5

Panel A SSCB events triggered by intraday decline

AAR 0.13% 0.01% −0.25% −0.57% −3.83% −14.88% 1.88% 0.55% 0.18% −0.41% 0.29%

N 39 39 39 39 39 39 39 39 39 39 39

Pos:Neg AAR 23:16 19:20 19:20 20:19 11:28 3:36 22:17 17:22 18:21 19:20 21:18

Patell Z (0.150) (0.325) (0.227) (0.024) (0.000) (0.000) (0.001) (0.470) (0.432) (0.440) (0.465)

Generalized sign Z (0.089) (0.473) (0.473) (0.349) (0.006) (0.000) (0.152) (0.283) (0.400) (0.473) (0.240)

Csect T (0.437) (0.494) (0.319) (0.242) (0.110) (0.000) (0.086) (0.293) (0.430) (0.324) (0.348)

Std Csec t Z (0.204) (0.373) (0.260) (0.085) (0.043) (0.000) (0.182) (0.485) (0.466) (0.471) (0.479)

Rank Z (0.064) (0.243) (0.469) (0.422) (0.014) (0.000) (0.013) (0.442) (0.474) (0.315) (0.234)

Generalized rank T (0.061) (0.214) (0.423) (0.436) (0.409) (0.001) (0.020) (0.337) (0.361) (0.264) (0.255)

Adjusted Patell Z (0.150) (0.325) (0.227) (0.024) (0.000) (0.000) (0.001) (0.470) (0.432) (0.440) (0.465)

Adjusted Std Csect Z (0.204) (0.373) (0.260) (0.085) (0.043) (0.000) (0.182) (0.485) (0.466) (0.471) (0.479)

Generalized rank Z (0.044) (0.193) (0.416) (0.430) (0.401) (0.000) (0.011) (0.323) (0.349) (0.245) (0.236)

Skewness corrected T (0.453) (0.496) (0.316) (0.257) (0.072) (0.000) (0.094) (0.273) (0.419) (0.334) (0.331)

Event date −5 −4 −3 −2 −1 0 1 2 3 4 5

Panel B SSCB Events Triggered by Intraday Price Increase

AAR −0.23% −1.27% 0.83% −0.33% −1.34% 7.55% 0.83% 0.19% 0.13% 0.20% −0.33%

N 37 37 37 37 37 37 37 37 37 37 37

Pos: Neg AAR 21:16 17:20 20:17 16:21 17:20 30:7 22:15 19:18 15:22 21:16 20:17

Patell Z (0.296) (0.147) (0.392) (0.042) (0.097) (0.000) (0.000) (0.438) (0.108) (0.324) (0.227)

Generalized sign Z (0.264) (0.247) (0.382) (0.155) (0.247) (0.000) (0.169) (0.489) (0.090) (0.264) (0.382)

Csect T (0.375) (0.068) (0.158) (0.359) (0.244) (0.000) (0.231) (0.418) (0.443) (0.367) (0.287)

Std Csec t Z (0.323) (0.172) (0.392) (0.079) (0.199) (0.000) (0.057) (0.467) (0.155) (0.319) (0.221)

Rank Z (0.475) (0.220) (0.442) (0.052) (0.161) (0.000) (0.051) (0.477) (0.143) (0.383) (0.246)

Generalized rank T (0.424) (0.187) (0.415) (0.046) (0.118) (0.000) (0.132) (0.285) (0.096) (0.377) (0.192)

Adjusted Patell Z (0.295) (0.146) (0.391) (0.042) (0.096) (0.000) (0.000) (0.437) (0.107) (0.324) (0.226)

Adjusted Std Csect Z (0.323) (0.171) (0.392) (0.079) (0.198) (0.000) (0.057) (0.467) (0.154) (0.319) (0.220)

Generalized rank Z (0.427) (0.196) (0.418) (0.049) (0.125) (0.000) (0.140) (0.293) (0.104) (0.382) (0.201)

Skewness corrected T (0.371) (0.045) (0.109) (0.374) (0.186) (0.000) (0.237) (0.412) (0.434) (0.368) (0.279)

This table reports abnormal returns based on the GARCH(1,1) market model around single-stock circuit breaker halts between February 2, 2012 and

December 31, 2016. SSCB halts are collected from IIROC website. The event day is denoted as day 0. The estimation window is (−280, −31) with a mini-

mum length of 150 days. P-values for parametric and non-parametric significance tests are provided in parenthesis. Panel A (B) presents the results for the

trading halts triggered by intraday price decline (increase).
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1% significance level regardless of the test statistic used. We also

note that pre-event average abnormal returns from Day −5 to Day −1

are negative, although they are not statistically significant. This result

is not consistent with the hypothesis that insiders privately leak good

news and withhold bad news (Kothari, Shu, & Wysocki, 2009). Similar

to the price decline SSCB group, we find no evidence to support the

delayed price discovery hypothesis: the post-event abnormal returns

(Day 1 to Day 5) are not significantly different from zero. The CAARs

reported in Panel A (B) of Figure 2 confirm our findings that informa-

tion associated with the trading halt is incorporated in the stock prices

at the event day. We also find that the CAARs are not statistically sig-

nificantly different from zero for the post-event window (1,10) days

for the stocks experiencing severe declines (Panel A) or large ascen-

sions (Panel B).11

In the next section we will implement difference in difference test

to assess effect of the circuit breaker on daily volatility in overall

market.

4 | SSCB EFFECTS ON DAILY VOLATILITY

This section examines the effects of SSCBs on daily volatility. We

conduct difference-in-difference tests using several volatility

measures: P_var, which is the Parkinson volatility measure, calculated

as [ln(HIGH/LOW)]2 / ln(16) (Parkinson, 1980); close_close, which

measures close to close volatility based on the square of daily returns

using closing prices; close_open, which measures close to open volatil-

ity, using the square of daily returns from the closing price on day t-1

to the opening price on day t; intraday, which is the difference

between daily high and low prices standardized by the closing price;

Pricerange, which is calculated as the difference between the daily

high price and the daily low price standardized by the day's high price;

Semidown, which is the negative semi variance, calculated as min [0,

log (closet/closet −1)]
2 based on Markowitz (1959); ; Semiup, which is

the positive semi variance, calculated as max [0, log (closet/closet−1)]
2;

VRS, which is the Rogers and Satchell (1991) drift independent esti-

mator; and a ATMIV30d, which is the 30-day implied volatility, which

we obtain from Bloomberg.

For each volatility measure, sample stocks are ranked into

quintiles based on their time-series average of that volatility mea-

sure throughout the sample period. Stocks ranked in the lowest

(highest) quintile forms the low (high) quintile portfolio. In addition,

stocks ranked in the remaining, that is, the second, third, and

fourth quintiles, are pooled together to form the mid portfolio.

Table 3 reports the empirical results for the general effect of the

circuit breaker on daily volatility of stocks.

F IGURE 2 CAAR around the SSCB event day.
This figure reports cumulative average abnormal

(CAAR) returns for single-stock circuit breaker
halts. The event day is denoted as day 0. The
CAARs are calculated for the (−10, 10) event
window. Panel a (B) shows CAARs for SSCB
events triggered by intraday decline (Ascension)
[Colour figure can be viewed at
wileyonlinelibrary.com]
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The pre (post) rows report the time series average of cross-

section average of the volatility measure in the pre-circuit breaker

period (January 1, 2007 to February 1, 2012) and post-circuit–breaker

period (February 2, 2012 to December 31, 2016). The diff column

reports the coefficient estimate of circuit breaker dummy from a time

series regression of the variable on an intercept (not reported) and the

circuit breaker dummy. The diff-diff column represents the coefficient

estimate of circuit breaker dummy from a time series regression of

the difference of the variable between high and low portfolio on an

intercept (not reported) and the circuit breaker dummy. The circuit

breaker dummy equals to one if the date is in the post-circuit–breaker

period and zero otherwise.

After the implementation of the SSCB rules, all intraday volatility

measures decrease significantly for the low volatility portfolio. This

result suggests that the most stable quintile portfolio became even

less volatile. Results from the mid portfolio are qualitatively the same

as the low portfolio, indicating that market volatility is reduced. The

empirical results of the high portfolio, on the other hand, provide weak

evidence on decreasing intraday volatility of the most volatile stocks

after implementation of SSCB. The difference between pre- and post-

TABLE 4 The impact of the SSCB rule on intraday decline and Ascension

Panel A equal-weighted Decile intraday decline portfolio

Decile port. Pre Post Diff Pval t-stat

1 −0.0564 −0.0454 0.0110 0.0000 11.2533

2 −0.0328 −0.0246 0.0081 0.0000 13.1526

3 −0.0245 −0.0177 0.0068 0.0000 13.6296

4 −0.0190 −0.0134 0.0056 0.0000 13.2864

5 −0.0147 −0.0102 0.0045 0.0000 12.3709

6 −0.0111 −0.0076 0.0034 0.0000 11.0023

7 −0.0077 −0.0053 0.0024 0.0000 8.8654

8 −0.0044 −0.0032 0.0013 0.0000 5.4901

9 −0.0007 −0.0007 0.0000 0.9405 −0.0747

10 0.0097 0.0069 −0.0028 0.0000 −8.5724

Panel B equal-weighted Decile intraday Ascension portfolio

Pre Post Diff Pval t-stat

1 −0.0083 −0.0055 0.0028 0.0000 10.8153

2 0.0005 0.0010 0.0005 0.0096 2.5930

3 0.0040 0.0034 −0.0006 0.0016 −3.1614

4 0.0072 0.0056 −0.0016 0.0000 −6.9776

5 0.0103 0.0078 −0.0025 0.0000 −9.4255

6 0.0139 0.0104 −0.0036 0.0000 −11.2962

7 0.0183 0.0135 −0.0047 0.0000 −12.7797

8 0.0241 0.0180 −0.0061 0.0000 −13.5913

9 0.0334 0.0254 −0.0080 0.0000 −13.9799

10 0.0651 0.0499 −0.0152 0.0000 −6.2436

Panel C. equal-weighted intraday decline and Ascension percentile portfolios.

Intercept t-stat p value Diff t-stat p value

10 pct decline −0.1419 −70.2390 0.0000 0.0022 0.6981 0.4852

7.5 pct decline −0.1063 −89.5208 0.0000 0.0017 0.9780 0.3282

5 pct decline −0.0728 −133.3241 0.0000 0.0007 0.8588 0.3905

10 pct Ascension 0.1502 53.4551 0.0000 −0.0021 −0.4887 0.6251

7.5 pct Ascension 0.1142 56.8122 0.0000 −0.0024 −0.8003 0.4236

5 pct Ascension 0.0792 86.8643 0.0000 −0.0034 −2.6063 0.0092

This table presents the impact of SSCB rule on intraday decline and ascension. Sample stocks are sorted into decile portfolios based on percentage of intra-

day decline calculated as decline = (lowt/closet − 1) − 1), and intraday ascension calculated as ascension = (hight/closet − 1) − 1), where low (high) is the daily

low (high) price, and close is the closing price. The pre (post) rows reports the results in the pre-circuit–breaker period (January 1, 2007 to February 2,

2012) and post-circuit–period (February 2, 2012 to December 31, 2016).

Notes. The diff column reports the coefficient estimate of circuit breaker dummy from a time-series regression of the variable on an intercept (not reported)

and the circuit breaker dummy. The portfolios are rebalanced daily. Intraday decline (ascension) results are reported in Panel A (Panel B). Percentile portfolios

only consist of stocks with intraday decline (ascension) larger than or equal to 10%, 7.5%, or 5% are built in the same fashion and are presented in Panel C.
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implementation volatility are negative for all volatility measures except

implied volatility. However, the difference is statistically significant

only for the P_var, intraday price range, semi-down, and VRS volatility

measures. The results in the diff-diff column, which compare the

changes in the low and high portfolio, provide only weak evidence for

a volatility reduction after the introduction of single-stock circuit brea-

kers. As a robustness check, difference in difference tests are also per-

formed using a truncated pre-circuit–breaker sample, based on the

period spanning February 2, 2011 to February 1, 2012, and a trun-

cated post-circuit breaker period from February 2, 2012 to February

1, 2013. The diff. in diff. test results are qualitatively similar to those

obtained using the wider pre- and post- intervals shown inTable 3.12

5 | EFFECTS ON INTRADAY PRICE
DECLINES/ASCENSIONS

In this section, we focus on the intraday price declines and ascensions

associated with the SSCBs. In Table 4, stocks are sorted into intraday

decline and ascension decile portfolios. In addition, 10, 7.5, and

5 percentile portfolios are constructed to investigate the most volatile

stocks. The 10, 7.5, and 5 percentile portfolios include stock that

declines (ascensions) intraday by at least 10%, 7.5% and 5% respec-

tively. The portfolios are equally weighted and rebalanced daily. The

pre (post) columns of Table 4 represents the time-series average of

the intraday decline/ascension of the portfolio in the pre-breaker

(post-breaker) period. The diff column reports the coefficient estimate

of circuit breaker dummy from a time-series regression of the variable

on an intercept (not reported) and the circuit breaker dummy. The cir-

cuit breaker dummy equals to one if the date is in the post-circuit

breaker period and zero otherwise.

As shown in Panel A and B of Table 4, the diff column suggests

statistically significant improvement in daily decline (ascension) in

almost every portfolio. The improvement is observed for every daily

decline decile portfolio (except decile 9) during the post-circuit–

breaker period. Since this effect is found in every decile portfolio, the

results might be reflective of a market-wide volatility shift rather than

due to the effect of the SSCB. Note that for the decile that experi-

ences the largest intraday decrease (increase), rank 1 (10), the average

intraday decrease is around 5.6%. (6.5%), which is well below the 10%

TABLE 5 Difference-in-difference regression on return, intraday volatility, and liquidity

Return Coefficient Rob. Std. err t-stat p-value

Treatment −0.002208 0.000594 −3.7195 0 ***

SSCB 0.000364 0.000172 2.1148 0.035 **

SSCB*treatment −0.000523 0.000229 −2.2811 0.023 **

R-squared = 0.00006

F = 6.975577 p-value = 0.0001

Intraday decline Coefficient Rob. Std. err t-stat p-value

Treatment −0.001166 0.000992 −1.1763 0.24

SSCB 0.000145 0.000317 0.4568 0.648

SSCB*treatment 0.00125 0.000404 3.0969 0.002 ***

R-squared = 0.00012

F = 10.906028 p-value = 0

Intraday Ascension Coefficient Rob. Std. err t-stat p-value

Treatment −0.000862 0.000695 −1.2391 0.216

SSCB 0.000363 0.000378 0.96 0.337

SSCB*treatment −0.002197 0.000437 −5.0299 0 ***

R-squared = 0.00012

F = 10.906028 p-value = 0

Turnover Coefficient Rob. Std. err t-stat p-value

Treatment −0.016617 0.028932 −0.5743 0.566

SSCB −0.031491 0.008965 −3.5126 0 ***

SSCB*treatment 0.022031 0.01287 1.7118 0.087

R-squared = 0.00035

F = 4.533371 p-value = 0.0036

Notes. Return, Intraday decline, Intraday ascension and Turnover are regressed on the SSCB dummy, the Treatment dummy and its interaction with the

SSCB dummy, SSCB*Treatment.

Treatment equals to one if the stock is in the target group (subject to the single-stock circuit breaker) and zero otherwise.

SSCB is a dummy indicating whether the date is in the post-breaker period (February 2, 2012 to December 31, 2016) and zero in the pre-breaker period

(January 1, 2007 to February 1, 2012).

All regressions include firm fixed effect and intercepts are dropped to avoid perfect collinearity.
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threshold. To test the circuit breaker's effect on highly volatile stocks,

we construct three percentile portfolios based on return thresholds.

Panel C of Table 4 shows the results for equal weighted portfolios

based on 10, 7.5, and 5 percentile increases/decreases of component

stock. Our results show that the diff test for extreme portfolios are

only significant for the 5% ascension portfolio. Our results do not sup-

port the hypothesis that the SSCB reduces the levels of intraday price

range of the highly volatile stocks. In the next section, we separate

the market shift effects versus the effects of the SSCB by contrasting

the differential behavior for several performance measures between

SSCB stocks versus non-SSCB stocks.

6 | EFFECTS ON ALTERNATIVE MARKET
QUALITY MEASURES FOR SSCB TARGET
STOCKS

In this section, pooled regressions of several market quality measures

(treated variables) are conducted, using difference in differences

regressions, as in equation (5) below:

Perfi,t = a+ b1 Treatmenti,t + b2 SSCBi,t + b3 Treatmenti,t x SSCBi,tð Þ+ ui,t
ð5Þ

where Perfi,t is the return, daily decline, daily ascension, and turnover

of stock i on day t respectively. Treatmenti,t is a dummy that is equal

to one if the stock is in the target group (subject to the single-stock

circuit breaker) and zero otherwise. SSCB is a dummy indicating when

the observation date is in the post-breaker period (February 2, 2012

to December 31, 2016) and zero in the pre-breaker period (January

1, 2007 to February 1, 2012). SSCB*Treatment is an interaction term

that equals one if both SSCB and Treatment equals to one. All regres-

sions include firm fixed effect and intercepts are dropped to

avoid perfect collinearity. Standard errors are estimated using

heteroscedasticity and autocorrelation-consistent asymptotic variance

(HAC) to account for error autocorrelation.

The difference-in-differences model compares the difference

between pre- and post-circuit–breaker periods in the control group to

the difference in the target group. The interaction dummy coefficient

is of primary interest here, since it represents the effect of the single-

stock circuit breaker on target group.

Table 5 below shows the results of the difference in differences

analyses.

From the estimated coefficient of b3, we can infer that there is a

statistically significant reduction in returns for SSCB target stocks of

0.05%. Clearly this estimate is not economically significant, and

hence is consistent with pricing efficiency. In other words, there

does not seem to be any incremental economic impact on; stocks

with the SSCB rule in effect versus what would prevail in an unfet-

tered market (based on the performance of our control stocks).

Table 5 also shows that the SSCB significantly improves perfor-

mance based on intraday volatility measured by intraday decline or

ascension. Finally, we find that market liquidity, as measured by

share turnover, is not adversely affected by the SSCB. In sum, these

results suggest that SSCBs provide significant reduction in daily vol-

atility without compromising market liquidity. As a robustness check,

difference in difference tests are also conducted using one-year

truncated pre- versus post- matched intervals. More specifically, our

truncated time frame uses a pre-SSCB period that covers February

2, 2011 to February 1, 2012; the matched one-year post-SSCB

breaker period is February 2, 2012 to February 1, 2013. The results

are qualitatively similar.13

F IGURE 3 Plots of realized volatility
around the single-stock circuit breaker halt
interval (t = 0). Realized volatility for SSCB

halted companies in the sample. Panel a is
based on stocks that experience a drop in
stock price that triggers the SSCB halt. Panel
B is based on stocks that experience a positive
price jump that triggers the SSCB halt [Colour
figure can be viewed at wileyonlinelibrary.
com]
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7 | INTRADAY VOLATILITY ANALYSIS

In this section, we investigate the circuit-breaker effects on higher fre-

quency intraday volatility around the official IIROC trading halts. We

subdivide the trading day into 78 five-minutes trading intervals from

9:30 a.m. (market open) to 4:00 p.m., (market close). The variable inter-

val (t = 0) is defined as the five-minute trading period encompassed by

the SSCB trigger. Intervals (t = ±j) corresponds to the jth five-minute

trading interval after (before) the halt. For example, j = +1 corresponds

to the first five-minute interval that succeeds the halt interval and

j = −1 corresponds to the first five-minute interval that precedes the

halt interval.

Figure 3 depicts graphically the average realized volatility around

the five-minute halt intervals (t = 0) for sample firms.

Panel A of Figure 3 shows the plot constructed using all stocks in

the sample that experienced large price decreases leading into the

halt. As can be seen therein, there is a sharp spike in volatility that is

centered on the halt event (t = 0); the volatility dissipates abruptly in

the next interval. In Panel B, we focus on stocks which experienced a

large price increase to trigger the halt. For this case, we note that the

magnitude of the volatility jump is considerably smaller than in Panel

A consistent with asymmetric volatility effects. In other words, the

volatility shocks are considerably higher for price decreases as

opposed to price increases. Furthermore, we note that for stocks with

SSCB triggers that are caused by large price increases, some percepti-

ble increased volatility is observed in the ten minute interval leading

into the halt.

Figure 4 shows the volatility plots across halt intervals for a sam-

ple that excludes companies that experienced multiple halts over the

trading day. Panels A and B show the corresponding graphs for stocks

experiencing sharp prices decreases and increases, respectively.

As is evident, these plots are quite similar to those of Figure 3.

The asymmetric volatility effects are still observed, as well as the

short-lived spike that is centred around the immediate halt interval

(t = 0).

We next conducted an event study that looks at the effects of

the circuit breaker on the intraday volatility of firms. Our dependent

variable is the realized intraday stock return volatility for the firms in

our study in five-minute trading intervals across the trading day.

Abnormal volatility effects are inferred from estimated coefficients of

dummy variables Djt that is equal to one in the five-minute event trad-

ing interval t, and zero otherwise. We perform the analyses looking at

the halt trading interval t = 0, as well as five trading intervals sur-

rounding the halt interval. The basic regression is as follows:

Realized �Volatilityi,t = a +
Xj = + 5

j = −5

bjDj +Controls + ui:t ð6Þ

where Realized_Volatilityi,t is the realized volatility for halt-stock i in

trading interval t. The realized volatility is estimated as the square of

the changes in the log prices between two successive intervals. For

control variables, we try to capture possible U-shaped volatility pat-

terns (with volatility higher at the open and at the close) using the

F IGURE 4 Plots of realized volatility
around the single-stock circuit breaker halt
interval (t = 0) – No multiple haltRealized
volatility for the halted companies in the “No
Multiple Halt on the Same Day” sample. This
sample does not contain the stocks that are

halted by IIROC multiple times on the same
day. Panel a is based on stocks that
experience a drop in stock price that triggers
the SSCB halt. Panel B is based on stocks that
experience a positive price jump that triggers
the SSCB halt [Colour figure can be viewed at
wileyonlinelibrary.com]
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dummy variables OPENi which is equal to one for the first five-minute

trading interval (from 9:30 a.m. to 9:35 a.m.) and zero otherwise; the

variable CLOSEi is equal to one for the trades that occur in the last

five-minute trading interval (from 3:55 p.m. to 4:00 p.m.) and zero

otherwise. In the early part of our sample, the single-stock circuit

breaker rule applied from 9:50 a.m. until 3:30 p.m. As of February

2, 2015, a modified rule applies for the trading interval from 9:30 a.m.

to 9:50 a.m., which widens the price limit from 10% to 20%. We

account for this change in regulations with the dummy variable

IIROCPRE, which is equal to one for the period before February

2, 2015 and zero otherwise. The coefficient IIROCPRE will actually

capture two effects: any volatility enhancing or reducing effects of

the new regulation, as well as changes in overall market volatility. To

the extent that sample firms exhibit a similar increase in overall volatil-

ity as market as a whole in the post-February 2, 2015 period, the sign

of coefficient of IIROCPRE should be negative.14 We also test

whether the new regulation on limits affect the behavior of volatility

just in the first 20 minutes of the trading day. To this end, we first cre-

ate a dummy variable EARLYTRADE, which is equal to one if the trade

occurs in the 15 minutes following the open interval of the trading

day (9:35 a.m. to 9:50 a.m.) and zero otherwise, the OPEN interval

covers the first five minutes. The effect of the refinement of SSCB in

February 2015 is captured with the interactive dummy variable EARL-

YTRADEPRE which is computed as EARLYTRADE *IIROCPRE. Given

the fairly wide band of 20% for price changes for the first part of the

trading day in the post-2015 refinement of the SSCB, the sign of the

coefficient of EARLYTRADEPRE is an empirical matter. Since the price

limit band is wider than that which governs halts for later in the trad-

ing day, the new rule could be volatility enhancing to the extent that

traders take positions earlier in the day. If this is the case, the

expected sign of the coefficient of EARLYTRADEPRE is negative. In

order to capture any volatility spikes driven by trades occurring by the

end of the trading day and outside the SSCB regulation time, we cre-

ate a dummy variable LATETRADE which is equal to one if the trade

occurs in the 25 minutes preceding the close interval of the trading

day (3:30 p.m. to 3:55 p.m.) and zero otherwise. Finally, we also

include the firm's market capitalization MARKETCAPi to account for

possible higher volatility shocks for small cap stocks due to limited

analyst coverage.15

With these control variables, our estimated model is given by:

Realized �Volatilityi,t = a+
Xt = +5

t= −5

btDi,t + c1OPENi,t

+ c2 CLOSEi,t + c3 MARKETCAPi + c4 IIROCPREi,t
+ c5 EARLYTRADEi,t + c6 EARLYTRADEPREi,t

+ c7 LATETRADEi,t + vi:t

ð7Þ

where vi,t is a random error term.

Table 6 shows the results of the OLS estimation of regression of (7).

This table shows the results of the estimation using the complete

sample of SSCB firms (in the first three columns) as well as a subsample

of firms that have only single halts in the trading day (the no multiple

halts on the same day group: columns four to six). We also distinguish

between firms with halts caused by negative stock price moves (col-

umns two and five), and price increases (columns three and six).We find

that the largest shock in volatility occurs in the halt interval, suggesting

efficient incorporation of information into prices associated with the

halt. For stocks with single halts, a significant increase in volatility is

observed for up to 10 minutes before and after the halt. Beyond this

10-minute window interval, however, persistent volatility shocks are

not apparent. We also note that the shocks in realized volatility are

much higher in magnitude for stocks that experience price decreases

than price increases. Regarding the control variables, we note that vola-

tility is higher at the open for the complete sample as well as for firms

with no multiple halts on the same day. However, this market open

effect is significant for triggers based on stock price drops for stocks

with single halts over the trading day (about 83% of the sample firms).

We also note that across all samples that the IIROCPRE variable is neg-

ative and significant. This suggests that the IIROC rulemodification that

permits a 20% price change from 9:30 a.m. to 9:50 a.m. in the period

after February 2, 2015 (versus no limits to price changes in this time

interval in the earlier period) was not associated with a subsequent

reduction in realized volatility levels for the affected stocks. Of course,

this result may also be due to a general increase in volatility in the post-

February 2, 2015 period. The coefficients of the EARLYTRADE vari-

ables, which capture trades in the early morning after the open (from

9:35 a.m. to 9:50 a.m.) are generally positive and significant. The nega-

tive and generally significant coefficients of the EARLYTRADEPRE

dummy variable, suggest that the post-February 2, 2015 expansion of

the circuit-breaker rule to trades from 9:35 a.m. to 9:50 a.m. did not

serve to reduce intraday volatility for firms. The coefficients of CLOSE

(trades from 3:55 p.m. to 4 p.m.) and LATE TRADE (from 3:30 p.m. to

3:55 p.m.) are in general not significant. These results do not support a

U- shape volatility pattern over the trading day, which may be due to

the volatility mitigating effects of the circuit breaker. Our results also

suggest that the suspension of the circuit-breaker rule for the last

30 minutes of the trading day does not have adverse effects on market

volatility. Testing the company size hypothesis, we note from the coef-

ficient of the MARKETCAP variable that volatility is significantly lower

only for larger firms that experience single daily halts caused by large

price increases.

As a robustness check, we also conducted the analyses, differen-

tiating firms with material news from Factiva versus firms with circuit-

breaker events not associated with material news.16

Volatility patterns across halt intervals for a sample that separates

companies according to whether they have material news from

Factiva versus companies with no material news on the SSCB event

days are similar to those of Figures 3 and 4. Our general findings for

estimation of equation 7 are robust to the differentiation of firms

according to whether or not their circuit breakers triggers occur on

material news days.17

In sum, our results for the intraday analyses using trades at five-

minute intervals complement well our findings that are based on daily

data. Consistent with the daily results, we find that markets react

quickly to the SSCB halts, which serve to damper volatility. With the
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high-frequency data, we can hone in more precisely on the volatility

shocks associated with the trading halts. In the previous section, we

demonstrated that the impact of the SSCB halt is focused on to the

SSCB halt day. Here we add precision to show that the SSCB halt

effect is actually manifest in the five-minute halt interval as well as

the 10-minute interval surrounding the halt.

8 | CONCLUSION

This study looks at the effects of regulatory changes in which restric-

tions on short sales on stocks with declining prices (uptick rule) are

replaced by circuit breakers that are triggered when individual stocks

experience large upside or downside movements. We look at all stocks

traded on the Toronto Stock Exchange since the inception of the

single-stock circuit breaker rule in February 2012. We find that circuit

breakers do provide some safety net to investors in stocks that experi-

ence severe volatility events: the material information that causes the

SSCB induced trading halt is incorporated in stock prices at the day of

the halt (neither overreaction nor under-reaction). In addition, stocks

that experience severe declines or ascensions do not experience sig-

nificant turnarounds in their fortunes. Furthermore, we find that daily

volatility measures decline for stocks affected by the circuit breaker,

consistent with Westerhoff (2003). This volatility decline is not associ-

ated with reduced market liquidity. This suggests that circuit breakers

per se do not induce disorderly markets, consistent with the hypothe-

ses that the cooling period provided by the SSCB can reduce informa-

tion asymmetry and impedes market manipulation (for instance

Spiegel & Subrahmanyam, 2000; Kim & Park, 2010; Deb et al., 2010).

However, the SSCBs do not provide for a quick turnaround for stocks

experiencing severe price decline events.

We also illustrate how realized volatility, based on five-minute

trading intervals over the trading day increase progressively on the

halt day with a sharp spike occurring during the halt interval. After an

interval of about 10 minutes subsequent to the halt, realized volatility

dissipates markedly. An asymmetric pattern for volatility shocks is

observed: the volatility jumps in the SSCB halt intervals are signifi-

cantly higher for stocks whose halts are triggered by sudden price

drops, as opposed to price increases. Finally, it is not clear the IIROC

modification of the SSCB rule for trades before 9:50 a.m. after

February 2, 2015 serves to reduce volatility. This may be due to the

wide price limits established for trades (20%) in the 20-minute open-

ing interval from 9:30 a.m. to 9:50 a.m. that could induce informed

traders to implement trades earlier in the day, before the 10% price

limit is in effect.

Apart from the relevance of these findings to investors in an envi-

ronment of severe volatility, our findings should also be of interest to

policy makers and regulators as they monitor and refine trading proto-

cols to improve market efficiency and fairness.
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ENDNOTES
1 The uptick rule is a trading restriction that states that short selling a

stock is only allowed on an uptick, whether the current price is higher

than the previous trade price.
2 See IIRIC Notice 12–0040, Guidance Respecting the Implementation of

Single-Stock Circuit Breakers, February 2, 2012. https://www.iiroc.ca/

Documents/2014/08873044-8215-4128-9d8e-c0074ee786ac_en.pdf

3 Trades that occur during the halt period are subject to the discretion of

IIROC. As noted in IIROC Notice 12–0040, “IIROC expects, given the

volume and speed of trading in the current market, that some trades will

occur after the triggering of the circuit breaker but prior to the invoca-

tion of the trading halt across all Canadian marketplaces. A Market Integ-

rity Official would use their authority granted under Rule 10.9 (d) of

UMIR to cancel any trade that is more than 5% beyond the calculated

trigger price, as these trades are clearly in a zone where a person would

not have had a reasonable expectation of execution at that time.”

4 Several papers rely on intraday data in analyzing circuit breaker effects

on stock market, such as Autore et al. (2011), and Battalio and Schultz

(2011).
5 To calculate the implied volatility at a fixed level of moneyness and time

to maturity, Bloomberg uses Hermite cubic spline interpolation in vari-

ance space across strikes and time to maturity of call and put options.
6 See https://iiroc.mediaroom.com/index.php?searchform=1&start=2007-

01-01&end=2020-03-03&keywords=circuit+breaker&o=225&s=2.
7 Guidance respecting the implementation of Single-Stock Circuit Brea-

kers, February 2, 2012.
8 As per the “Guidance Respecting the Expansion of Single-Stock Circuit

Breakers, July 10, 2014, an actively traded stock is defined as follows:

“For the purposes of this Notice, a listed security is considered actively-

traded if the particular listed security traded, in total, on one or more

marketplaces as reported on a consolidated market display during the

three calendar months ending immediately preceding the determination:

an average of at least 500 times per trading day, and with an average

trading value of at least $1,200,000 per trading day.”
9 The Factiva news sources include Marketwire, AP, ENP Newswire,

Canada Stockwatch, Canada NewsWire, cbc.ca, Financial Post, SEDAR,

DJ Institutional News, Moody's, Reuters, and Bloomberg.

10 For details of test statistics please see www.eventstudytools.com/

significance-tests.
11 Results are available upon request.
12 Results are available upon request.
13 Results are available upon request.
14 The annualized standard deviation of returns for the TSX Composite

Index for the sample period from February 1, 2012 to February 2, 2015

is 10.9% compared to 13.3% in the period after February 2, 2015.
15 We would like to thank the referee for this suggestion.
16 We would like to thank the referee for this suggestion.
17 Results are available on request.
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Market cap. Intraday Intraday

Ticker Date Name In MM$ Decline Incline Details of Factiva
search

XG 20120217 EXTORRE GOLD MINES 761 −8.27% 1.94% XG Extorre gold cancels

$50-million prospectus

offering

TCW 20120326 TRICAN WELL SERVICE 2261 −0.85% 4.75% No news

UUU 20120518 URANIUM ONE INC, 2106 −14.46% 3.33% Uranium producers wary of

market damage from DOE

plan

R 20120601 ROMARCO MINERALS INC. 415 −3.17% 27.42% Romarco receives EIS

schedule from US Army

corps

GBU 20120606 GABRIEL RESOURCES LTD. 920 −0.90% 26.48% Environment clearance on Rosia

Montana mine to be

reassessed

EXE 20120705 EXTENDICARE INC. 639 −0.95% 3.94% The single-stock circuit

breaker was triggered in

error

CLC 20121108 CML HEALTHCARE INC. 643 −18.40% 0.00% Third Quarter 2012

Financial Results

PSN 20121116 POSEIDON CONCEPTS 384 −13.15% 5.00% Third Quarter 2012

Financial Results

PRE 20121203 PACIFIC EXP and PROD 6576 −1.77% 3.69% Pacific Rubiales

announces dividend

NXY 20121207 NEXEN INC. 12344 −14.46% 3.48% Government OKs foreign

bids for Nexen Energy

TRQ 20130130 TURQUOISE HILL RES, 7914 −10.62% 1.23% RioTinto considering halting

work at OyuTolgoi mine over

dispute

TXP 20130314 TOUCHSTONE EXPL, INC. 68 −1.61% 14.75% Audited annual

financial statements

THO 20130403 TAHOE RESOURCES INC. 2477 −4.70% 11.54% Tahoe's Escobal project

receives final permit

ATD.B 20130422 ALIM.COUCHE-TARD INC. 8224 −3.11% 2.64% Labour groups in Quebec and Norway join

forces to demand union rights of

workers in stores

ARZ 20130528 AURIZON MINES LTD. 605 −8.86% 9.02% Investment Canada approves $796-million

takeover of the company by Hecla

mining

CG 20130531 CENTERRA GOLD INC. 903 −15.18% 5.51% Company halts mining operations in

Kyrgyzstan after protestors disrupt

power supply

TXP 20130627 TOUCHSTONE EXPL. 53 −3.06% 13.68% No news

PVG 20131009 PRETIUM RESOURCES INC. 512 −34.95% 6.86% Pretium shares plunge 30.5% as

independent consultant

resigns

ATH 20131018 ATHABASCA OIL CORP. 2513 −21.41% 1.29% The Alberta court of appeal

issues decision

(Continues)

APPENDIX A.

This table lists the company ticker, name, SSCB event date, company market capitalization, intraday ascension (decline) and details of the Factiva

news search for the SSCB events during the period between February 2012 and December 2016
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Market cap. Intraday Intraday

AC. B 20131106 AIR CANADA CLASS B 1423 −12.09% 2.09% October load factor down

for air Canada

PVG 20131122 PRETIUM RESOURCES INC. 581 −3.49% 97.40% Mine output surpasses target of

4,000 ounces of gold at valley of

the kings

MRE 20131125 MARTINREA INTL INC. 712 −20.73% 1.20% Martinrea international Inc.

update on litigation

BNK 20140609 BANKERS PETROLEUM 1693 −13.23% 1.36% Expanding margins, encouraging

initial water and polymer flood

results

CG 20140611 CENTERRA GOLD INC. 1019 −0.73% 12.78% Kyrgyzstan approves Centerra Gold's

2014 mine plan, avoids shutdown

CS 20140807 CAPSTONE MINING CORP. 1050 −5.57% 1.41% Company reports record cash

flow for 2014 2nd quarter

AR 20140829 ARGONAUT GOLD INC. 686 −0.96% 17.59% AR Argonaut releases san

Agustin 43–101 resource

estimate

FR 20141208 FIRST MAJESTIC SILVER CO. 545 −15.50% 1.93% Supreme court of Canada dismisses

appeal application by Hector Davila

Santos

TLM 20141208 TALISMAN ENERGY INC. 4456 −11.80% 5.20% Repsol said to revive talks with

talisman on transaction

PXX 20141218 BLACKPEARL RES. 373 −0.95% 27.72% Blackpearl Resources Inc: RBC cuts

target price to C$1.25 from C$2.25

PRE 20150114 PACIFIC EXPL. & PROD. 1331 −27.96% 3.46% Pacific Rubiales reduces 2015 capital

budget to $1.3B (US) FROM $1.5b

GTE 20150120 GRAN TIERRA ENERGY 782 −38.28% 0.00% Press release: GranTierra Energy

provides operations update

COS 20150130 CANADIAN OIL SANDS 3804 −12.20% 36.03% Canadian Oil Sands

fourth-quarter profit tumbles,

cuts dividend

MSL 20150206 MERUS LABS INTL 173 −3.30% 11.96% Merus labs announces

record Q1 2015 results

TECK.B 20150330 TECK RESOURCES 11024 −1.31% 15.28% Rumours about merger

with Antofagasta

SVY 20150406 SAVANNA ENERGY SERV. 175 −6.56% 19.78% Savanna Energy Services Corp.

Announces the elimination of

dividend

CNL 20150724 CONTINENTAL GOLD INC. 367 −5.71% 23.95% No specific news

RKN 20150806 REDKNEE SOLUTIONS INC. 419 −32.55% 0.00% RKN Redknee Solutions loses

$5.54-million (US) in Q3

NAL 20150807 NEWALTA CORPORATION 659 −4.07% 19.30% Interim financial

statements

CFW 20150824 CALFRAC WELL SERVICES 376 −27.36% 30.28% No

company-specific news

HBC 20150824 HUDSON'S BAY COMPANY 4176 −19.73% 3.65% No news

LNR 20150824 LINAMAR CORPORATION 4167 −16.88% 22.47% Trans-Pacific partnership trade pact

without better terms for

automotive sector

TVE 20150824 TAMARACK VALLEY ENER. 202 −3.68% 14.74% Final approval for the listing of the

Company's common shares on the

TSX

WJA 20150824 WESTJET AIRLINES LTD. 2444 −20.73% 29.55% No news

SWITZER ET AL. 111

 19364490, 2021, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cjas.1585 by H

IN
A

R
I-L

E
B

A
N

O
N

, W
iley O

nline L
ibrary on [16/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Market cap. Intraday Intraday

NHC 20151009 NOBILIS HEALTH CORP. 330 −30.94% 3.82% Seeking alpha report highlights

questionable marketing practices and

substantial insider sales

CXR 20151021 CONCORDIA INTL CO. 1273 −30.44% 3.99% Political and legal scrutiny in the

United States over increases to

some drug prices

VRX 20151021 VALEANT PHARMA INTL 52615 −40.00% 1.54% Political and legal scrutiny in the

United States over increases to

some drug prices

CEU 20151030 CDN ENERGY SERV. & TECH. 1229 −2.32% 11.11% No news

IT 20151217 INTERTAIN GROUP LTD. 689 −20.81% 0.65% Short seller (SPRUCE POINT

CAPITAL) publishes report

PRE 20151217 PACIFIC EXPL. & PROD. 582 −9.84% 62.79% No news

BXO 20160104 BOULDER ENERGY LTD. 79 −5.39% 15.15% No news

WJX 20160113 WAJAX CORPORATION 289 −3.06% 8.42% No news

POU 20160121 PARAMOUNT RESOURCES 420 −9.04% 35.19% POU paramount resources

reduces work force by 15%

AYA 20160303 AMAYA INC. 2653 −2.56% 11.90% Non-binding proposal from CEO to

take the company private for C$21

a share

PSG 20160308 PERF. SPORTS GROUP LTD. 178 −67.30% 0.00% Revised Fiscal 2016 Outlook and

Reports Preliminary Fiscal 3Q

Results

BDI 20160321 BLACK DIAMOND GROUP 199 −7.86% 13.18% Black Diamond group cuts

dividend by 50 pct. To

$0.025/share

AYA 20160323 AMAYA INC. 1973 −26.17% 9.29% AMF files 23 charges against

3 individuals, 3 companies in

Amaya probe

PRE 20160404 PACIFIC EXPL. & PROD. 313 −41.14% 10.88% Colombian court decision instructs the

company to suspend operations near

Qifa block

RKN 20160411 REDKNEE SOLUTIONS INC. 199 −31.67% 1.90% Redknee Solutions sees Q2

2016 revenue $39 mln-$41

mln

CXR 20160421 CONCORDIA INTL CORP. 1971 −4.45% 27.77% Company announces special

committee to review strategic

alternatives

CXR 20160602 CONCORDIA INTL CORP. 1875 −23.60% 11.43% Blackstone, Carlyle walk away from

Concordia Healthcare's Sale

process

LUC 20160629 LUCARA DIAMOND CORP. J 1276 −18.31% 1.53% Lucara provides

exploration update

CFP 20160711 CANFOR CORPORATION 1796 −1.95% 2.54% CFP Canfor deleted from

S&P/TSX composite buyback

IAG 20160809 INDUSTRIAL ALLIANCE 4643 −14.11% 1.10% Q2 financial

reports

BNK 20160811 BANKERS PETROLEUM 494 −13.27% 0.00% Bankers petroleum Q2 loss

per share $0.083

PSG 20160815 PERF. SPORTS GROUP LTD. 110 −65.56% 0.25% Performance Sports group says

delay in annual report on form

10-k

PSG 20160816 PERF. SPORTS GROUP LTD. 123 −8.80% 14.94% Moody's downgrades CFR to

Caa2; rating outlook to

negative

(Continues)
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Market cap. Intraday Intraday

POT 20160830 POTASH CORP. OF SASK. 19559 −0.38% 13.01% Potash Corp, Agrium

talk merger

AYA 20161007 AMAYA INC. 3394 −3.16% 9.14% Amaya gets buyout offers from

William Hill and GVC

PSG 20161011 PERF. SPORTS GROUP 239 −4.53% 14.43% Competition bureau penalized reebok

CCM hockey Inc. (competitor) for

inaccurate advertising

NHC 20161028 NOBILIS HEALTH CORP. 346 −8.87% 16.13% Acquisition of Arizona Vascular Clinics &

new $82.5 million credit facility; 2016

guidance

EFL 20161110 ELECTROVAYA INC. 151 −26.61% 2.83% Electrovaya provides

business update

CGG 20161111 CHINA GOLD INTL 1201 −14.74% 8.97% BRIEF-China gold international Q3

revenue rose 10 pct. To $109.6

mln

KLG 20161111 KIRKLAND LAKE GOLD 945 −6.37% 4.08% EXCLUSIVE-gold fields, silver standard

offer C$1.4 bln for miner Kirkland Lake

IT 20161115 INTERTAIN GROUP 640 −21.40% 2.25% IT Intertain group loses

$31.8-million in Q3

CGC 20161116 CANOPY GROWTH CO. 1325 −29.55% 32.79% Canopy Q2 profit exceeds

analyst expectations

CGC 20161121 CANOPY GROWTH CO. 1218 −18.57% 3.75% Rumors about legal recreational weed

tax rates as high as 25 per cent.

CGC 20161121 CANOPY GROWTH CO. 1218 −18.57% 3.75% Rumors about legal recreational weed

tax rates as high as 25 per cent.

RKN 20161209 REDKNEE SOLUTIONS INC. 173 −27.59% 14.05% Redknee solutions Inc. announces US

$80 million private placement

AZ 20161214 ARIZONA MINING INC. 664 −20.86% 0.00% The global mining observer article of

Sunday, December 11, 2016 on the

company

NVC 20161220 NEOVASC INC. 189 −8.97% 18.22% Neovasc regains compliance

with NASDAQ listing

requirements
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