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Abstract 

Although social mood can motivate herding towards new industries, the extent to which 

regulators cater to social mood may affect that herding. We explore this issue in the context 

of the nascent cannabis industry by examining herding among the cannabis stocks listed in 

the US and Canada, where the regulatory treatment of cannabis varies in its congruence with 

the prevailing social mood on cannabis’ legalization. Canadian-listed cannabis stocks entail 

strong herding across all market states and sectors, alongside most capitalization-segments; 

conversely, herding among their US-listed counterparts is relatively limited, appearing on up-

market/high-volume days, for the smallest capitalization segment, as well as for several 

cannabis-sectors. Herding is present (almost always absent) around cannabis’ legalization 

announcement-days in Canada (the US), while cross market herding between US- and 

Canadian-listed cannabis stocks is very weak. We attribute Canadian (US) cannabis stocks’ 

strong (weak) herding to cannabis’ more (less) mood-congruent regulatory treatment, which 

promotes (reduces) certainty and encourages investors to herd more (less) on them. 
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1. Introduction 

Evidence from a large body of research (Prechter, 2001; Nofsinger, 2005; Olson, 2006; 

Lucey and Dowling, 2005; Gavriilidis et al., 2016) has denoted that social mood constitutes a 

key determinant of individuals’ propensity to herd in their investments. This has been 

particularly noticeable in cases whereby social mood experiences shifts that help propel the 

adoption of innovations in society and give rise to new industries, as has been empirically 

illustrated with respect to Technology stocks during the Dot Com bubble (Brunnermeier and 

Nagel, 2004; Griffin et al., 2011; Singh, 2013; Uwilingiye et al., 2019) and, in recent years, 

for cryptocurrencies (Bouri et al., 2019; Kallinterakis and Wang, 2019; Vidal-Tomás et al., 

2019; Kaiser and Stöckl, 2020).  

However, the investment community is not the sole constituency capable of being captured 

by social mood; research (Gerding, 2007; Hirshleifer, 2008) suggests that the latter can 

introduce biases in regulators’ decision-making, with the formulation and enforcement of 

regulatory policies often catering to the prevailing mood among investors during periods of 

both optimistic and pessimistic sentiment.
1
 Whether the extent to which regulators align 

themselves with social mood (i.e. regulatory mood-congruence) can impact investors’ 

herding in assets whose image is a derivative of that social mood is a rather interesting issue, 

yet one which has received no attention in the literature to date. A more mood-congruent 

regulatory treatment of a new industry, for example, can be misinterpreted by (existing and 

prospective) investors as reflective of regulatory endorsement of that industry, leading the 

latter to appear less risky. Assuming this view is shared by a large enough number of 

investors, it is possible that it can prompt them to herd with their peers into what they would 

perceive to be a “hot” industry. Alternatively, it is also possible that a more mood-friendly 

                                                           
1
 Periods of crises tend to witness amplified public calls for regulatory initiatives geared towards the public’s 

protection or the punishment of those deemed as culprits for those crises; examples include the regulatory 

interventions following the Dot Com bubble’s crash and the 2008 crisis (Gerding, 2007; Hirshleifer, 2008). 

Equally, periods of market euphoria may well witness regulators exhibiting slack in the enforcement of rules, 

with Gerding (2007) providing a detailed description of this for the Dot Com bubble years. 
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regulatory disposition can foster greater informational transparency about a new industry and 

this can allow investors to trade on that industry’s stocks by relying more on their 

fundamentals and less on their fellow investors’ trades. On the other hand, a less mood-

congruent
2
 regulatory approach can render the industry’s prospects less clear and raise its 

uncertainty-levels, thus leading investors to view it as risky. In that case, herding can either 

be deterred (investors may choose to focus on company-fundamentals before investing in that 

industry’s stocks or even abstain from investing in them altogether), as well as promoted 

(higher uncertainty can motivate investors to resort more strongly to peer-imitation as a 

means towards resolving it). As a result, the degree of mood-congruence in regulatory 

policies can affect investors’ herding - with the direction of this effect being impossible to 

determine on purely theoretical grounds, however - and this is an issue of particular relevance 

to new industries, whose underlying social mood can endow them with an image that can bias 

investors’ perceptions as per their prospects and prompt them to herd (Lucey and Dowling, 

2005; Taffler, 2018). 

We empirically assess this issue for the first time in the literature drawing on the premises of 

the cannabis industry (one of the world’s most nascent and, at the same time, controversial, 

industries)
3
, by investigating the presence and determinants of herding among cannabis 

stocks listed in the US and Canada for the 2011-2019 period. The North American cannabis 

industry constitutes a remarkably interesting testing ground for the relationship between 

herding and regulatory mood-congruence, as cannabis’ regulatory treatment is rather mood-

                                                           
2
 A negative (“mood-incongruent”) regulatory approach is also a possibility, albeit an extreme one, as it would 

suggest that the industry’s evolution would likely be curtailed, thus removing the ground for examining 

investors’ behaviour in it. 
3
 Research on the economics of the cannabis industry has been witnessing increased momentum over the past 

decade, with studies in leading journals addressing a series of issues in this industry’s context, including its 

recreational market (e.g. Hansen et al., 2020), demographics (e.g. Baggio et al., 2020) and criminal economics 

implications (Carrieri et al., 2019; Dragone et al., 2019; Lim and Morris, 2020), among others. In that vein, our 

study, constitutes the first attempt to delineate the behaviour of investors in that evolving industry’s stocks.   
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consistent in Canada, yet far less so in the US.
4
 Our results suggest that, in the aggregate, 

herding is present among cannabis stocks listed in Canada, yet not those listed in the US; 

conditioning herding on different states of market performance/volatility/volume, we find 

that herding among US-listed cannabis stocks is significantly asymmetric (appearing on days 

of positive market performance and high volume only), with no evidence of asymmetry 

surfacing for Canadian-listed ones (where herding is present irrespective of the market state 

tested for).  

Although a more (less) mood-congruent regulatory policy can lead a new industry to appear 

less (more) risky and, hence can promote or inhibit herding (as discussed previously), this 

may not be uniform across the universe of that industry’s stocks, which are expected to vary 

in riskiness-terms. Herding, for example, has been found (Lakonishok et al., 1992; Wermers, 

1999; Sias, 2004; Dang and Lin, 2016; Cui et al., 2019) to maintain an inverse relationship 

with size (appearing the strongest for smaller capitalization stocks) due to the high 

information risk of small stocks prompting investors to monitor their peers’ actions when 

trading them. Additionally, sectors with greater uncertainty (in terms, e.g., of their cash 

flows) may be more prone to exhibiting herding, as evidence from Technology stocks has 

suggested in several studies (Brunnermeier and Nagel, 2004; Griffin et al., 2011; Singh, 

2013; Gavriilidis et al., 2013; Andrikopoulos et al., 2017; Uwilingiye et al., 2019). 

Nevertheless, it is theoretically impossible to predict the effect of variations in regulatory 

mood-congruence over herding across different capitalizations/sectors of a new industry. If a 

mood-congruent regulatory environment of a new industry were to prompt investors to view 

it as “hot” (boost its informational transparency), they would be likely to herd towards its 

                                                           
4
 Poll results in the US and Canada over the past decade have revealed a strong majority (around 70%) of 

respondents in favour of cannabis’ legalization. Whereas Canadian authorities have taken progressive steps 

toward legislating in favour of decriminalizing the possession and use of cannabis for medicinal and recreational 

purposes, US authorities vary in their responses to the issue (although most states have legalized some aspects 

of cannabis’ usage, cannabis is still treated as an illegal substance at the federal level). A more detailed 

presentation of the above is offered in section 2.3 below.  
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stocks with less discrimination and, thus, we would expect to witness widespread herding 

across capitalizations and sectors (herding would be expected to arise among those 

capitalizations/sectors whose information signals would be either ambivalent or fewer, i.e. 

those of higher information risk). On the other hand, if a less mood-congruent regulatory 

environment were to amplify a new industry’s uncertainty, this could either foster investors’ 

herding (it would prompt investors to herd in response to the higher uncertainty, with their 

herding, thus expected to vary little across capitalizations/sectors) or deter it (uncertainty 

could motivate investors to either focus on fundamentals or abstain from trading the 

industry’s stocks altogether, thus leading herding to grow weaker and exhibit greater 

variations across capitalizations/sectors).  

To assess the above possibilities, we first partition each market’s listed cannabis stocks into 

five equal-sized capitalization-quintiles and report varying size-effects between the two 

markets’ herding. Herding among US-listed cannabis stocks is significant for the smallest 

(quintile 1) of them only; conversely, herding among Canadian-listed cannabis stocks appears 

for three of the five quintiles (quintiles 1, 3 and 5), growing the strongest in magnitude 

among the largest cannabis stocks. We then test whether herding varies across different 

sectors of the cannabis industry in each market drawing on a thirteen-sector classification, 

which allows us to disentangle between firms involved directly in cannabis’ 

cultivation/growth (also known as “touch-the-plant” companies; they bear direct exposure to 

cannabis as a product, hence, being of higher risk) and those involved in ancillary/support 

services (servicing both cannabis and non-cannabis related companies and as such bearing 

lower exposure to cannabis as a product - and, hence lower risk; these may include 

companies offering services in agricultural technology or real estate, for example). Herding 

for Canadian-listed stocks is uniformly significant across all cannabis-sectors, while herding 

for US-listed ones is identified for several sectors (weakly significant for some of them), with 
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no clear patterns emerging between “touch-the-plant” and ancillary/support companies. These 

results indicate that herding among Canadian-listed cannabis stocks is induced by cannabis’ 

mood-congruent regulatory treatment in the country, which prompts investors to view them 

as a “hot” industry and herd on them; as regards their US-listed counterparts, their notably 

weaker herding suggests that the lower mood-congruence in US regulators’ approach towards 

cannabis enhances uncertainty for that industry, potentially leading to investors’ abstention 

from/ focus on fundamentals when trading them. 

To gain further insight into cannabis stocks’ herding, we perform a series of additional tests. 

First, we investigate the presence of herding on days surrounding cannabis legalization 

announcements, which constitute landmarks of pro-legalization changes in the regulatory 

approach toward cannabis and (given the significant publicity surrounding them) represent 

news-events capable of capturing investors’ attention. If so, they are likely to significantly 

motivate investors’ interest in cannabis stocks and, to the extent that attention-grabbing 

events boost stock-purchases (Seasholes and Wu, 2007; Dorn et al., 2008; Barber et al., 

2009a; 2009b), it is possible that controlling for them may produce effects over our herding 

estimations (Galariotis et al., 2015). What is more, the fact that the US entails twenty times 

the number of such announcements (199) compared to Canada (10), suggests that Canadian 

announcements bear greater attention-grabbing potential (and invite potentially stronger 

herding, compared to US ones). This is because processing – and trading on - a smaller 

number of signals is less taxing cognitively (Seasholes and Wu, 2007), considering the role of 

limited attention in constraining investors from processing complex information (Hirshleifer 

et al., 2011). Our estimations, indeed showcase that herding is present (almost always absent) 

among Canadian- (US-) listed stocks around days of various announcement-types and 

insignificantly different to herding outside those days. 

Second, in view of the large number of Canadian cannabis firms’ cross-listings in the US, we 
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assess whether herding in each of the two cannabis markets is motivated by the return-

dynamics of the other one. If, for example, there exists significant herding among US-listed 

cannabis stocks, it is possible that this can be transmitted to Canadian-listed cannabis stocks 

via their cross-listings; similarly, the presence of herding among Canadian-listed cannabis 

stocks could be channelled via those cross-listings into US markets and incite herding among 

cannabis stocks listed there. If either of the above is confirmed, this would raise the issue of 

“imported” herding in the two markets, essentially casting doubt on regulatory mood-

congruence being key in explaining herding in each jurisdiction. Our results suggest that US-

listed Canadian cannabis stocks exhibit significant herding (unlike US-listed domestic ones), 

with evidence of cross market herding appearing very weak.  

The fact that herding is more evident among Canadian cannabis stocks, than among their US 

counterparts can be attributed to the differences in the regulatory treatment of each country’s 

cannabis market. Canadian regulatory policies on cannabis are tracking the pro-legalization 

shift in social mood over the past decades
5
, culminating in the progressive decriminalization 

of cannabis. This consistency of regulation with social mood has allowed the cannabis 

industry in Canada to operate in a market environment with greater predictability and fewer 

uncertainties, which has helped it forge its own developmental trajectory as a distinct entity.
6
 

The clearer prospects surrounding the cannabis industry in Canada have led the country’s 

cannabis firms to venture into expansionary financing initiatives (including cross-listings in 

the US as well as mergers and acquisitions; see e.g. Zamparo and Ruthnum, 2019), thus 

creating a positive narrative for them. This, in turn, has encouraged investors to jump on the 

                                                           
5
 See, for example, the poll results of the 2017 survey conducted by Nanos Research, where 70% of the 

respondents in Canada “supported” or “somewhat supported” cannabis’ legalization in the country. For more on 

the Canadian public’s attitudes toward cannabis’ legalization, see the discussion in section 2.3.  
6
 The 2019 Nanos Research Cannabis Survey reported that only 14 percent of the Canadians polled disagreed 

with the view that cannabis as an industry contributes significantly to their country’s economy. 



8 

 

bandwagon of Canadian cannabis firms (listed either in Canada or the US
7
), something 

potentially further fuelled by the impression emitted to investors by this regulatory certainty 

that the cannabis industry enjoys regulatory endorsement and, as such, is of low risk. 

Conversely, the regulatory stance towards the cannabis industry in the US is far less aligned 

with the pro-legalization shift in social mood; cannabis in the US is subject to a mixed legal 

treatment (Parker et al., 2019; Weisskopf, 2020) that elevates the industry’s risk in various 

domains (e.g. financing, intellectual protection and supply chain) and enhances informational 

uncertainty, thus likely prompting investors to exercise greater restraint (they may choose to 

trade based on fundamentals or even abstain from trading cannabis stocks altogether). This is 

a likely explanation underlying the limited presence of herding among US cannabis stocks, 

with their herding being further impeded by the fact that their market is typified by 

fragmentation (existing legal barriers restrict the scope of cannabis firms’ operations to their 

home state; Parker et al., 2019). Such fragmentation would be expected to tacitly bias 

investors’ focus in favour of their home state’s cannabis firms, thus rendering it more 

difficult for herding to evolve among cannabis stocks at the country-wide level. 

Our study contributes significantly to the behavioural finance literature, first, by presenting 

seminal evidence on the behaviour of investors in this nascent – yet rapidly evolving – 

industry, for which finance research, in general, is extremely thin. Second, the more (less) 

robust presence of herding among cannabis stocks listed in Canada (the US) where cannabis’ 

regulatory treatment is more (less) mood-consistent showcases that regulators’ stance towards 

social mood can affect herding, thus contributing to the debate on the role of policy making 

over investors’ behaviour (Hirshleifer, 2008). Third, to the extent that trading in cannabis 

stocks is dominated at this stage by retail investors, our findings support earlier research 

(Kumar and Lee, 2006; Dorn et al., 2008; Barber et al., 2009a, 2009b; Kumar, 2009; 

                                                           
7
 For evidence on US investors’ interest in Canadian cannabis firms see the Kingsdale Advisors 2018 Proxy 

Season Review. 
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Burghardt, 2011; Barber and Odean, 2013; Jame and Tong, 2014; Li et al., 2017) on the 

propensity of the retail segment towards herding. 

The rest of this paper is structured as follows: section 2 reviews the theoretical foundations of 

herding (Section 2.1), discusses the relationship between regulatory mood-congruence and 

herding (Section 2.2), outlines the evolution and regulatory treatment of the cannabis industry 

in the US and Canada (Section 2.3), and introduces our hypotheses and their motivating 

evidence (Section 2.4). Section 3 presents the data used in this study coupled with relevant 

descriptive statistics and delineates the empirical design utilized. Section 4 presents and 

discusses the results and Section 5 summarizes our findings and highlights their potential 

implications. 

 

2. Theoretical background 

2.1 Herding       

The concept of herding involves individuals mimicking the trades of their peers following 

interactive observation (Hirshleifer and Teoh, 2003) without recourse to their own private 

signals or fundamental information. Observed since the establishment of the earliest stock 

exchanges centuries ago (Kindleberger and Aliber, 2005; Corzo et al., 2014), herding has 

been found to be driven by a series of factors. Depending on whether herding constitutes a 

response to a perceived asymmetry in the marketplace or whether it is the result of a common 

factor, researchers have distinguished between intentional and spurious herding 

(Bikhchandani and Sharma, 2000; Holmes et al., 2013).  

Investors herd intentionally when they view themselves as being at some sort of disadvantage 

relative to their peers, in which case, they choose to mimic their “advantaged” peers in order 

to enjoy certain payoffs. In most cases, these payoffs are informational (Devenow and Welch, 

1996); investors with little faith in their private signals or their processing skills may well opt 
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for copying the trades of those peers of theirs deemed as better-informed. Although such 

behaviour may be far from irrational (if uninformed traders trail the informed ones, this can 

help accelerate the incorporation of information into prices – see e.g. Wermers, 1999), its 

widespread adoption can temporarily deplete the public pool of information (if many traders 

discard their private signals, these signals will not enter the price-formation process) and, in 

the extreme, lead to informational cascades (Banerjee, 1992; Bikhchandani et al., 1992). 

Alternatively, investors may herd intentionally aiming at attaining professional payoffs 

(Dasgupta et al., 2011); with investment professionals being subject to relative performance 

evaluation, it stands to reason that less able fund managers are motivated to mimic the trades 

of their better able peers, in order to improve on their reputation – and career prospects 

(Scharfstein and Stein, 1992; Jiang and Verardo, 2018). 

On the other hand, spurious herding occurs when a factor, to which investors are commonly 

exposed, prompts them to engage in correlated actions. One such factor is relative 

homogeneity, reflected e.g. in the presence of similarities in fund managers’ 

education/qualifications, the indicators they employ (and their processing) as well as their 

regulatory framework (Teh and DeBondt, 1997) that prompt correlations in their investments. 

Investors may also trade similarly if their information sets are correlated (e.g. investors 

tracking the same stocks or sectors will be observing the same signals), something known as 

investigative herding (Froot et al., 1992; Hirshleifer et al., 1994). Along the same lines, style 

investing (Bennet et al., 2003) can also foment herding, since investors following the same 

strategy (“style”) can end up trading similar stocks (e.g. Grinblatt et al., 1995). Fads arise any 

time a particular group of stocks (usually, though not necessarily, a sector) grows in 

popularity, prompting investors to actively target them; this can lead to herding toward that 

sector, as evidence from the Dot Com bubble period (Brunnermeier and Nagel, 2004; Griffin 

et al., 2011; Singh, 2013; Uwilingiye et al., 2019) and cryptocurrencies (Bouri et al., 2019; 
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Kallinterakis and Wang, 2019; Vidal-Tomás et al., 2019; Kaiser and Stöckl, 2020) suggests. 

In addition, research (Barber et al., 2009a; Dorn et al., 2008) has illustrated that behavioural 

biases (representativeness heuristic; disposition effect; attention grabbing effect) can 

motivate correlation in trades, particularly among retail investors. Unlike intentional herding, 

spurious herding does not entail the element of interactive observation, i.e. the correlation of 

spuriously herding investors’ orders is not due to them imitating each other’s trades.  

 

2.2 Regulatory mood-congruence and herding 

Regulation has, overall, been found to entail a procyclical nature, tending to decay in 

enforceability during optimistic sentiment periods and re-grow in the aftermath of major 

crises-episodes (Gerding, 2007). The rationale underlying this is that bullish markets render 

investing profitable and offer the opportunity to investors to increase their wealth; since 

investors also command voting power, political cost considerations would rationally deter 

governments from promoting any regulatory initiative that would introduce frictions to the 

market rally. Therefore, euphoric market periods are typically characterized by enhanced 

deregulation, ill-enforcement of incumbent regulation and reduced appetite (on the part of 

regulators/policy makers as well as the government) for additional regulation that could 

potentially compromise the prevailing optimistic social mood (Gerding, 2007). If this 

regulatory stance persists, it can cater to price-rallies, leading potentially to bubbles and – 

predictably so – crashes. The onset of the latter leads investors to realize substantial losses, 

prompting negative shifts in social mood, often voiced via media calls for regulatory 

intervention and punishment of – actual or perceived – culprits (Gerding, 2007; Hirshleifer, 

2008). The above clearly indicate that the regulatory process can be captured by social mood 
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and facilitate the emergence of herding phenomena (Shiller, 2000)
8
, thus suggesting that, far 

from enhancing a market’s stability, it can end up undermining it.
9
 

This is of particular importance for newly-evolving industries, which are, by nature, 

characterized by ambivalent fundamentals (in view of their limited information history). To 

the extent that nascent industries reflect shifts in wider social moods, one would expect 

regulators to respond to them by adopting approaches that incorporate (to varying degrees) 

those shifts (see, for example, regulators’ differential responses to social mood between the 

cases of the Dot Com bubble
10

 and cryptocurrencies
11

). As a result, it is possible that the 

regulatory treatment of a new industry may cater to a greater or lesser extent to social mood 

                                                           
8
 These phenomena need not necessarily be confined to the retail investor segment; evidence suggests that 

institutional investors can also engage in peer-mimicking motivated by their industry’s regulatory design. 

Pension funds, for example, have been shown (Voronkova and Bohl, 2005; Olivares, 2008) to demonstrate 

enhanced similarity in their portfolios and trades, due to regulation placing limitations on their investment 

opportunity set (e.g. by imposing upper limits in their portfolio allocations to - or even outright proscribing 

investment in - asset classes deemed risky) or prescribing strict minimum performance requirements (Olivares, 

2008). In a similar vein, Kremer and Nautz (2013) further showcase that the employment of similar risk 

management models by German institutional investors helps amplify the correlation in their trades. The 

regulatory stance of monetary authorities has also been found (Krokida et al., 2020) to cast an impact over 

herding, with its effects varying across different monetary policy-types (standard/non-standard) and -shifts 

(expansionary/contracting) internationally. 
9
 A special case whereby regulators have gone to great lengths to mitigate adverse social mood shifts in the 

interest of stability and generated herding in the process is that of pension funds; although the latter cannot 

qualify as a “new industry”, it is nevertheless worth noting here that their regulatory framework imposes on 

them stringent requirements, in terms of both their minimum performance as well as their portfolio allocation 

(see also footnote 8). This is likely due to the politically sensitive nature of those funds, since any 

mismanagement of/losses in their portfolios would engender major social implications, considering the reliance 

of significant parts of the population in modern societies on them for their current/future retirement income. 

Aiming, therefore, at ensuring stability, this overt regulatory treatment has motivated similarities in pension 

fund holdings in various jurisdictions internationally, in effect leading herding to arise among them (Voronkova 

and Bohl, 2005; Olivares, 2008; Blake et al., 2017). 
10

 The Dot Com bubble unfolded during the 1990s (a period of enhanced investors’ optimism - and equally 

enhanced deregulation - in US markets; Gerding, 2007) before crashing by the 2
nd

 quarter of year 2000 (a crash, 

which - aggravated by several corporate fraud cases, such as Enron, making headlines - prompted a surge in 

regulatory intervention, culminating in the Sarbanes-Oxley Act, among others; Gerding, 2007). 
11

 Cryptocurrencies are a recently evolving asset class based on the innovation potential of the blockchain 

industry; surrounded by notable ambiguity (in view of their oft-cited zero fundamental valuations; Cheah and 

Fry, 2015), they enjoy enormous popularity (as well as mixed regulatory reception internationally). In the US, 

cryptocurrencies have attracted considerable legislative attention by the US Congress (“Resolution Supporting 

Digital Currencies and Blockchain Technology”; “Blockchain Regulatory Certainty Act”; “Safe Harbor for 

Taxpayers with Forked Assets Act”) and the operations of their exchanges have come (motivated by the 

recurring security breaches observed in cryptocurrency exchanges’ networks internationally) under the 

regulatory oversight of the Financial Crimes Enforcement Network. From a tax-perspective, US tax-authorities 

treat them as property (thus, being subject to taxation; Cheah and Fry, 2015), unlike, for example, Germany, 

where they are treated as a unit of account for tax and trading purposes (Van Alstyne, 2014). Cryptocurrencies, 

however, have often been met with regulatory hostility internationally, with bans on the use of cryptocurrencies 

for transaction purposes being in place in China and Ecuador (Pieters and Vivanco, 2017). 
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and we now turn to discuss how this can affect the decision of investors to herd in that 

industry’s stocks. 

If regulators cater to social mood and adopt approaches towards the new industry that support 

its operations, this would help confirm the positive prospects of the industry and encourage 

investors to trade on the industry’s stocks with greater confidence. To the extent, however, 

that such an approach can be interpreted by investors as a reflection of tacit endorsement of 

the industry by the authorities (and, hence, an indication of the industry being of low 

perceived risk), this can prompt investors to herd with their peers into what they would 

perceive to be a “hot” industry.
12

 On the other hand, it is possible that the mood-congruence 

of a new industry’s regulatory treatment can engender greater informational transparency for 

that industry and encourage investors to trade on that industry’s stocks by relying more on 

their fundamentals and less on their fellow investors’ trades. 

If, however, regulators respond to social mood in a mixed fashion, treating the new industry 

emanating from this social mood with ambiguity (in terms of their policies’ content or their 

communication), this is expected to enhance uncertainty in the industry. With the latter’s 

market environment growing more ambivalent, its information risk levels are expected to 

amplify and this is likely to prompt investors to abstain from/defer investing in the industry’s 

stocks. This would be in line with the predictions of the real-option channel theory of capital 

investments, according to which economic actors prefer to delay committing resources to an 

investment if uncertain conditions prevail (see the discussion of the relevant literature in 

Pastor and Veronesi, 2012); in this case, delaying constitutes an option of high value, as it 

prevents the actor from making a mistake. Alternatively, if, despite the high information risk, 

                                                           
12

 A relevant example of this is the Dot Com bubble, where investors exhibited strong herding tendencies 

(Brunnermeier and Nagel, 2004; Griffin et al., 2011; Singh, 2013; Uwilingiye et al., 2019) amid a period when 

regulators catered (actively and passively; Gerding, 2007) to the prevailing optimistic mood in the market. A 

less widely cited – yet equally relevant case – is that of the Chinese government’s active endorsement of the 

gambling industry’s deregulation in Macau in 2002, which boosted investment activity in the region and 

prompted a surge in sentiment – and herding - among investors targeting Hong Kong-listed stocks of companies 

involved in Macau-investments (Lai et al., 2007). 
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investors insist on entering the market, it is further possible that they may choose to do so 

after dedicating more focus to processing firm-specific fundamentals (Andrei et al., 2019). 

Whichever of the aforementioned options prevails in investors’ decision-making, it will 

confer an adverse effect over the potential for herding. On the other hand, of course, it is 

entirely plausible that the high information risk levels in this case may also prompt investors 

to mimic their peers in order to tackle their informational predicament, if they believe their 

peers’ trades to be informative enough (in line with the predictions of theoretical herding 

research; see Hirshleifer and Teoh, 2003).      

The above analysis indicates that the relationship between regulatory mood-congruence and 

investors’ herding in new industries is far from straightforward and can assume various 

facets, contingent on how regulation helps shape investors’ perceptions regarding that 

industry’s prospects. Our study addresses this issue in the context of the newly-evolving 

cannabis industry in two markets (Canada; US) constituting worlds apart in terms of how 

their regulatory approaches to that industry cater to social mood on cannabis, as we will 

outline in detail in the next section.     

 

2.3 The cannabis industry 

Cannabis is the genus of a flowering plant hailing from South Asia and comprises mainly of 

three species (Cannabis Sativa; Cannabis Indica; Cannabis Ruderalis), various strains of 

which can be used for medicinal/recreational (Cannabis Sativa/Indica) as well as industrial 

(Cannabis Sativa/Ruderalis) purposes (Parker et al., 2019). The plant’s flower contains a 

large number of compounds (cannabinoids and terpenes), which endow the flower with its 

flavour and aroma, while also producing psychoactive brain effects. Of particular interest are 

two specific compounds, namely tetrahydrocannabinol (THC; valued mainly for its 
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recreational properties) and cannabidiol (CBD; utilized for medicinal purposes
13

).  

The commercial exploitation of cannabis is undertaken by cannabis firms, which (much like 

Dot Com companies in their industry’s early stages during the 1990s and cryptocurrencies) 

have been steadily rising in numbers amid gradually shifting social moods (pertaining to 

cannabis’ legalization) and widespread media coverage (Parker et al., 2019). Contingent on 

the nature of their business, companies in the cannabis industry can be either “touch-the-

plant” (i.e. involved directly in the cultivation and growth of the plant, hemp-products, 

marijuana-products as well as pharmaceutical research) and ancillary/support ones (involved 

e.g. in assisting “touch-the-plant” companies with investing/financial services, media 

services, agricultural technology or real estate services, to mention a few). 

The most active cannabis market internationally is that of North America
14

, where, 

nevertheless, the product is not subject to a homogeneous legal-regulatory treatment. On the 

one hand, the treatment of cannabis in Canada entails considerable uniformity, with cannabis 

for medical purposes having been allowed since 2001 (Marijuana Medical Access 

Regulations Act, which has been subject to various modifications since), followed by the 

legalization of both medical/recreational cannabis in 2017 (Cannabis Act, which came into 

effect as of October 2018).
15

 This regulatory treatment is largely in line with the prevailing 

social mood on cannabis, with a series of surveys in the past decade denoting the presence of 

a sizeable majority (around 70% of those polled) in favour of cannabis’ legalization in the 

                                                           
13

CBD is used to provide relief for a wide range (estimated at 50) of medical conditions, including anxiety, 

epilepsy and depression. For more on this, see Parker et al. (2019). 
14

 Accurate estimates as per the size of the cannabis market are hard to come by, given the product’s legal limbo 

in the US. Parker et al. (2019) note a tentative 2017-figure of $50 billion for the US cannabis market (assuming 

complete decriminalization), Zamparo and Ruthnum (2019) estimate the medicinal cannabis market in the US 

alone to hover around $25 billion in value, while the Harvard Law Review (2018) estimated the value of the US 

legal cannabis market in 2020 at $18 billion. Finally, according to the BIS Report (2019), the market value of 

the North American cannabis market stood at $10.3 billion for 2018 and is expected to reach $36.7 billion by 

2025. 
15

 Canada was the second country in the world to legalize cannabis, the first being Uruguay in 2013 (Cox, 

2018). The pre-2001 regulatory treatment of cannabis in Canada relied on the Opium and Drugs Act of 1923, 

which viewed cannabis as an illegal substance.  
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country.
16

 Local authorities in Canada (similar to many US states) are entrusted with the 

regulation of the cannabis-related market in their jurisdiction, including licensing and 

distribution for retailers. Canada’s uniform treatment of cannabis has helped support the 

industry’s growth, with Canadian stock exchanges accommodating the listings of a large 

number of cannabis firms, many of which feature as the industry’s leading companies in 

North America.
17

     

On the other hand, the US entertains a much more controversial picture. With the 20
th

 century 

witnessing a series of legislative initiatives (Marijuana Tax Act, 1937; Controlled Substances 

Act, 1970) that saw cannabis being formally classified as a Schedule I drug
18

 in the US, 

possession and transaction of it was legally proscribed. However, the mid 1990s witnessed a 

progressively growing number of US states endorsing
19

 cannabis’ decriminalization (initially 

for medicinal, but later also for recreational purposes
20

), with federal legislative attempts 

following suit in the past decade including the Cole Memorandum of 2013 (aiming at 

ensuring that cannabis distribution would not engender illicit activities) and the Rohrabacher-

Farr/-Blumenauer Amendment of 2014 (which disallowed the use of federal funds in the 

prosecution of medical cannabis businesses in states where medical cannabis is legal and 

                                                           
16

 The survey conducted by Nanos Research in 2017 indicated that around 70% of Canadians polled “supported” 

or “somewhat supported” cannabis’ legalization, with those percentages rising above 80% among respondents 

from the 18-34 age-bracket. Over 80% of the respondents in those surveys “agreed” or “somewhat agreed” with 

the medical benefits of cannabis, while just under 90% appeared to be “familiar”/“somewhat familiar” with 

cannabis-related legislation. In a more recent survey (2019) by Nanos Research, 77% of those polled were found 

to “accept”/”somewhat accept” the positive contribution the cannabis industry could have in terms of job-

creation, with an equal percentage deeming it “possible” or “somewhat possible” that Canada would evolve into 

a global leader in the cannabis industry.  
17

 Examples include Aphria, Aurora Cannabis, Canopy Growth, Cronos Group and Tilray. 
18

 The definition of Schedule I drugs entails those substances with “no currently accepted medical use and a 

high potential for abuse”, including, among others, heroin, LSD, ecstasy and marijuana. Cultivation, sale, 

distribution, or possession of Schedule I drugs are considered illegal. For more on this, see Fein (2019). 
19

 This endorsement is largely politically motivated, having much to do with the wider shift in social mood in 

favor of cannabis legalization, as reflected in Gallup polls over time, where the pro-legalization stance stood at 

12% in 1970, 20-30% in the 1980s/1990s and is currently hovering at just under 70%.  
20

 The importance of recreational cannabis can best be realized by considering the fact that it constitutes the bulk 

(81%) of cannabis-demand in the US (Parker et al., 2019).  
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which is subject to annual extension).
21

 In this situation, the legal predicament rests with the 

fact that, despite the widespread decriminalization of the substance for medical/recreational 

purposes in the majority (currently 46) of states in the US, its legal status at the federal level 

is still one of an illegal substance. This creates, in effect, a host of issues raising the 

operational risk levels of businesses in this industry. With transportation of cannabis across 

state lines, for example, constituting a legal offence
22

, this enhances the fragmentation of the 

cannabis market, whose scope in each state is limited to the intra-state level.
23

 Furthermore, 

intellectual property protection faces several issues in the cannabis sector, both due to the 

product’s illegal status (federal trademarks are proscribed for cannabis products) and for 

technical reasons (patents cannot be issued on a plant’s higher life form, thus rendering 

patenting of, for example, genetically modified cannabis plants, not feasible).
24

 An additional 

risk pertains to the treatment of the cannabis industry by the financial services sector in the 

US; with cannabis being a Schedule I substance, this suggests that any proceeds from its 

commercial exploitation are likely to fall under the remit of the Bank Secrecy Act (1970) and 

considered illicit, hence explaining the limited access of cannabis companies to the banking 

system.
25

 Much of the financing for this industry in the US, therefore, relies on venture 

                                                           
21

 The Cole Memorandum was rescinded in 2018 by Attorney General Sessions (Fein, 2019). Additional legal 

initiatives include the 2018 Farm Bill (which legalized the cultivation and sale of hemp and hemp-derived CBD) 

and the SAFE Banking Act (which allows cannabis companies access to retail banking, credit card processing 

and institutional lending); see Coit (2018).  
22

 However, evidence suggests that inter-state transportation is widespread in the case of California’s cannabis 

firms and accounts for around 80% of the state’s wholesale cannabis’ value (Parker et al., 2019).  
23

 Currently, the bulk of licensed growers is observed in the State of California, with evidence suggesting that 

the West Coast accommodates the majority of cannabis users in the US (Parker et al., 2019).   
24

 See Parker et al. (2019) for a more detailed discussion of those risks. 
25

 Federally regulated banks will not accept cannabis companies as clients, the result being that these companies 

end up having to pay their workforce (and even taxes) in cash. Part of the reason (aside from cannabis’ Schedule 

I classification) is that anti money laundering legislation necessitates the exercise of due diligence monitoring of 

their clients, something which can prove rather costly. For example, Fein (2019) states that the Financial Crime 

Enforcement Network (FinCEN; operating under the auspices of the US Department of the Treasury) has 

instructed financial institutions falling under its supervision to file suspicious activity reports (SARs) when 

providing services to cannabis companies, irrespective of the legal status of cannabis in the state where the 

company is domiciled (with SARs filed in states where the substance is legal dubbed “Marijuana Limited” 

SARs; these involve cases whereby the institution believes a cannabis company’s activities not to violate state 

law or entail implications meriting federal law enforcement). As per Fein (2019), the total number of SARs 

(“Marijuana Limited” SARs) filed in 2018 to the FinCEN were 51,391 (37,885), with the number of financial 

institutions offering banking services to cannabis companies in the US amounting to 411 as of March 31, 2018. 
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capital and private equity financing, as well as retained earnings (Parker et al., 2019). 

Cannabis companies’ shareholdings tend to be dominated by retail investors
26

, with the 

participation of institutional investors being still rather thin, more so in the US
27,28

 than 

Canada.
29

 Owing to enhanced retail investors’ interest
30

 for cannabis stocks in US markets, 

the latter have welcomed a large number (well over 100) of Canadian cannabis companies to 

cross-list. On balance, cannabis firms are of rather small size, traded mainly in over-the-

counter markets (Weisskopf, 2020); this suggests that their transparency levels are expected 

to be low (partly due to their start-up nature precluding the presence of proper corporate 

governance and partly due to their exposure to legal uncertainty
31

; Parker et al., 2019), with 

high volatility typifying their fundamental valuations (Zamparo and Ruthnum, 2019) and 

prices (Weisskopf, 2020).  

 

2.4 Hypotheses 

We study herding in the cannabis industries of North America (US and Canada) for the 2011-

2019 window, drawing on a series of hypotheses (summarised in Figure 1) pertaining to its 

presence and several possible determinants, in order to establish whether differences in the 

                                                                                                                                                                                     
Additionally, Parker et al. (2019) note that the banking sector at the state level has been more receptive of 

accepting cannabis companies into its system.    
26

 See Kingsdale Advisors’ 2018 Proxy Seasons Review.  
27

 Again, this is largely due to the Schedule I classification of cannabis, which means that funds wishing to use 

banks’ brokerage services to buy cannabis stocks will find it difficult to do so. Parker et al. (2019) note that 

hedge funds prefer to target companies that serve an ancillary or secondary role in the cannabis market (rather 

than being directly involved in touch-the-plant activities, such as e.g. cultivation or hemp). Another problem that 

hedge funds face is that part of their assets stem from heavily regulated schemes (e.g. pension or retirement 

funds), whose regulatory design itself proscribes investments in assets linked to legally problematic industries. 

For more on this, see Parker et al. (2019) and the detailed discussion in Fein (2019) on financial institutions’ 

fiduciary duties vis-à-vis cannabis’ investments. An additional problem is that, given their small size and low 

volumes, cannabis stocks bear high liquidity risk, which renders short selling them very expensive.   
28

 The website www.etfdb.com that includes a database of all active US exchange-traded funds (ETFs) lists nine 

ETFs targeting cannabis stocks as of June 2020 (https://etfdb.com/themes/marijuana-etfs/).   
29

 Kingsdale Advisors’ 2018 Proxy Seasons Review reports that several Canadian institutional investors 

maintain small exposures to several of the largest Canadian cannabis industry stocks. 
30

 Survey evidence from TrendSource Inc.’s 2019 Cannabis Industry Report suggests that investors’ interest in 

cannabis stocks in the US may not necessarily be related to actual knowledge of cannabis’ legal standing in each 

state. Asked whether cannabis is legal in their home-state (in states where: both recreational and medical 

cannabis are legal; medical cannabis only is legal; cannabis is illegal), correct answers were furnished by 

anywhere between 50% to 65% of respondents.  
31

 Low transparency is fostered by the issues cannabis firms face in terms of intellectual property protection.  

http://www.etfdb.com/
https://etfdb.com/themes/marijuana-etfs/
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mood-congruence of cannabis’ regulatory treatment lead investors’ herding to vary between 

the two markets. Our discussion thus far has denoted that variations in regulatory mood-

congruence can both enhance as well as dampen herding in a newly-evolving industry. More 

specifically, a mood-congruent regulatory environment can encourage (deter) herding by 

prompting investors to view a new industry as “hot” (boosting the industry’s informational 

transparency). On the other hand, a less mood-congruent regulatory environment can amplify 

uncertainty and promote (inhibit) herding, if investors choose to mimic their peers’ trades 

(either focus on fundamentals or abstain from trading the industry’s stocks altogether) as a 

response to this uncertainty. In view of the differences in terms of mood-congruence between 

the Canadian and the US regulatory approaches towards cannabis, we propose the following 

hypotheses (Figure 1, Panel A): 

Hypothesis 1a: The stronger regulatory mood-congruence observed in Canada enhances 

herding among cannabis stocks listed there. 

Hypothesis 1b: The stronger regulatory mood-congruence observed in Canada deters herding 

among cannabis stocks listed there.  

Hypothesis 1c: The weaker regulatory mood-congruence observed in the US enhances 

herding among cannabis stocks listed there. 

Hypothesis 1d: The weaker regulatory mood-congruence observed in the US deters herding 

among cannabis stocks listed there. 

 

Herding can grow stronger during rising markets as a result of several different factors, 

including noise trading (whose stronger presence during market rallies has been confirmed 

empirically – see Grinblatt and Keloharju, 2001; Lamont and Thaler, 2003), positive 
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mood/sentiment
32

, external habit formation
33

 and overconfidence
34

; indeed, evidence (Liao et 

al., 2011; Economou et al., 2015a; Economou et al., 2015b) suggests that herding is stronger 

during market upswings and periods of optimism and this is of relevance to cannabis stocks, 

considering the expectations surrounding the industry’s growth potential (Zamparo and 

Ruthnum, 2019). However, herding is equally likely to arise during market slumps, as 

extensive (Goodfellow et al., 2009; Zhou and Lai, 2009; Demirer et al., 2010; Economou et 

al., 2011; Holmes et al., 2013; Gavriilidis et al., 2013) empirical evidence indicates. Much of 

this herding could be due to risk-aversion prompting investors to sell-herd with their peers 

during market slumps in order to reduce the amount of losses incurred
35

; this is particularly 

relevant to cannabis stocks, since their higher risk levels are likely to render their investors 

sensitive to any signs of underperformance. In view of the above, if (in line with hypotheses 

1a and 1c) the more (less) mood-congruent regulatory treatment of cannabis in Canada (the 

US) is expected to boost herding among cannabis stocks, it is impossible to predict whether 

this herding would appear more pronounced during up or down markets. However, if the 

more (less) mood-congruent regulation of cannabis in Canada (the US) can deter herding 

(due to  investors either abstaining from trading cannabis stocks or relying more on 

fundamentals when trading them - hypotheses 1b and 1d), it is possible that herding can arise 

during either up-markets (the positive mood accompanying them can both encourage 

                                                           
32

 Positive mood has been found (Schwarz, 1990; Forgas, 1998) to reduce the perception of riskiness in decision 

making, rendering it more likely that investors will resort to heuristics in the processing of risky decisions. The 

relevance of this in the context of our study is reflected via the fact that herding itself constitutes a heuristic, 

with investors choosing to herd intentionally when faced with a problem beyond their capacity (e.g. copy the 

trades of their better-informed peers when they themselves have no information pertaining to a decision).  
33

 Investors witnessing their peers enjoying positive returns during up-markets may be tempted to join the 

bandwagon, in order to avoid falling behind and see their utility suffer (in line with Abel, 1990; see also Guney 

et al., 2017), thus further amplifying herding during market upswings. 
34

 The fact that bullish markets lead to the realization of profits suggests that investors are expected to trade 

more aggressively during those periods motivated by overconfidence (if they attribute their gains to their trading 

skills; Barber et al., 2007); if many of them do so, then herding is bound to increase during up-markets. 
35

 With respect to “bad” (i.e. less abled or skilled) fund managers, they would further deem it tempting to track 

the trades of “good” ones during down-markets, as this would allow them to a) blame the losses likely incurred 

during these periods to negative market movements and at the same time b) claim their investments were 

prudent (since copying them from their “good” peers would make them appear so). 
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abstaining investors to enter the market
36

 as well as foster herding as a heuristic in investors’ 

decisions
37

) or down-markets (as they can enhance risk-aversion among investors
38

). As a 

result, we put forth the following hypotheses (Figure 1, Panel B): 

Hypothesis 2a: The stronger regulatory mood-congruence observed in Canada is associated 

with insignificantly different herding between periods of positive and periods of negative 

performance for the cannabis industry there. 

Hypothesis 2b: The weaker regulatory mood-congruence observed in the US is associated 

with insignificantly different herding between periods of positive and periods of negative 

performance for the cannabis industry there. 

 

A series of studies (Economou et al., 2011; Holmes et al., 2013; Economou et al., 2015b; 

Guney et al., 2017) has produced evidence associating low volatility with herding. This has 

been attributed to the fact that low volatility periods render it easier for uninformed investors 

to track the trades of their informed peers, while also rendering the market’s overall direction 

less ambivalent (thus facilitating herding on it). However, the presence of high volatility 

enhances uncertainty, thus rendering herding a viable tool in navigating through this 

uncertainty, as has been empirically confirmed in several studies (Blasco et al., 2012; 

Gavriilidis et al., 2013; Celiker et al., 2015; Cui et al., 2019). In view of the above, if the 

more (less) mood-congruent regulatory treatment of cannabis in Canada (the US) is expected 

to boost herding among cannabis stocks (in line with hypotheses 1a and 1c), it is impossible 

to predict whether this herding would appear more pronounced during high or low volatility 

periods. If the more (less) mood-congruent regulation of cannabis in Canada (the US) can 

                                                           
36

 This applies to those abstaining investors choosing to enter positions in cannabis stocks by copying their 

peers’ trades; of course, one cannot preclude the possibility that some of them may enter positions following 

screening of fundamentals, without herding taking place.   
37

 In line with evidence (Schwartz, 1990; Forgas, 1998) on the role of positive mood in fomenting heuristic-

driven decision making.  
38

 Fundamentals-driven investors may resort to sell-herding with their peers motivated by risk-aversion, if 

adverse price movements render the market risky in their perception.  
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deter herding (due to  investors either abstaining from trading cannabis stocks or relying more 

on fundamentals when trading them - hypotheses 1b and 1d), then herding may arise either 

during higher volatility (due e.g. to risk-aversion
39

) or lower volatility (due to low volatility 

being associated with lower information-based trading
40

) periods. In light of the above, we 

propose the following hypotheses (Figure 1, Panel C): 

Hypothesis 3a: The stronger regulatory mood-congruence observed in Canada is associated 

with insignificantly different herding between periods of higher and periods of lower 

volatility. 

Hypothesis 3b: The weaker regulatory mood-congruence observed in the US is associated 

with insignificantly different herding between periods of higher and periods of lower 

volatility. 

 

With cannabis stocks being of rather small capitalization and trading mainly in over-the 

counter markets, their volume is expected to be low. This can raise liquidity risk, introduce 

frictions in the trading process, render order-execution more difficult and reduce the 

feasibility of any trading strategy, herding included. As a result, high volume levels are 

essential for herding to be viable, with empirical evidence (Gavriilidis et al., 2013; Economou 

et al., 2015b, Cui et al., 2019) confirming this. Additionally, high volume may also promote 

                                                           
39

 Higher volatility may render the cannabis industry even riskier in the perception of fundamentals-driven 

investors, prompting them to exit the market in tandem with their peers. In addition, if higher volatility is due to 

information-based trading (Ross, 1989), this would suggest that the likelihood of noise investors herding on 

their informed peers’ trades would be expected to be greater during high volatility periods. What is more, in the 

event that high volatility is the product of high volume (in view of the established positive correlation between 

volume and volatility; Karpoff ,1987) due to noise traders (whose presence has been associated with high 

volume levels; Black, 1986), one would surmise that this would also engender the possibility of higher volatility 

periods fostering herding, more so considering the dominant retail presence in cannabis stocks’ shareholdings. 
40

 To the extent that low volatility is reflective of decreased information flow in the market and, hence, less 

informed trading (Ross, 1989), one would expect low volatility periods to entail stronger potential for noise 

trading – and herding. Low volatility can also encourage a portion of abstaining investors to enter positions in 

cannabis stocks; whether this would contribute to herding, however, would depend on how many of them would 

invest based on peer-mimicking or fundamentals.   
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herding due to its association with the presence of noise traders in the market (Black, 1986)
41

, 

something rather relevant to cannabis stocks, whose trading activity comprises largely of 

retail investors. In view of the above, if the more (less) mood-congruent regulatory stance 

towards cannabis in Canada (the US) can boost herding among cannabis stocks (in line with 

hypotheses 1a and 1c), we would expect herding to be stronger during high compared to low 

volume periods. Similarly, if the more (less) mood-congruent regulation of cannabis in 

Canada (the US) can deter herding by prompting investors to rely more on fundamentals 

(hypotheses 1b and 1d), we would again expect herding to grow stronger during high volume 

periods, due both to high volume’s association with noise traders and its ability to increase 

the feasibility of herding. As a result, we propose the following hypothesis (Figure 1, Panel 

D): 

Hypothesis 4: Herding is stronger during periods of higher volume for cannabis stocks.  

 

A large body of literature (Lakonishok et al., 1992; Wermers, 1999; Chang et al., 2000; Sias, 

2004; Wylie, 2005; Hung et al., 2010; Cui et al., 2019) has illustrated that herding grows 

more pronounced for stocks of smaller capitalization, in response to their high information 

risk (they command low analyst following, hence less is known about them).
42

 Although, as 

mentioned, cannabis stocks are small, and, as such, would be expected to be characterized by 

herding, differences in the mood-congruence of their regulatory treatment could give rise to 

                                                           
41

 To the extent that high volume renders it more attractive for informed investors to enter the market (it 

facilitates order-execution, thus allowing them to trade on their private signals with greater ease; Romano, 

2007), this suggests that high volume periods make it more likely that noise investors will herd on their 

informed counterparts (as it is during those periods that noise traders are likely to encounter them in the market). 

We thank an anonymous referee for suggesting this clarification.  
42

 Large capitalization stocks have also been found (Wylie, 2005; Walter and Weber, 2006; Kremer and Nautz, 

2013) to be subject to herding, though for reasons other than information risk. As the studies mentioned here 

have showcased, herding in large stocks can arise due to professional-regulatory reasons; more specifically, 

fund managers are often assessed in their performance versus the performance of a market benchmark (e.g. an 

index). To ensure their performance does not fall short off the benchmark’s performance, they often tend to 

invest in portfolios mirroring the benchmark’s composition and, if many fund managers are assessed versus the 

same benchmark, it stands to reason that their portfolios will appear similar. Although ad hoc cannabis indices 

have been constructed by online sources and some asset management companies, we believe this “benchmark-

herding” to be less relevant to cannabis stocks, given their limited institutional following to date. 
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potentially varying size effects in their herding.
43

 A more (less) mood-congruent regulatory 

approach towards their industry could motivate investors to view it as “hot” (more uncertain) 

and prompt them to generate widespread herding when trading cannabis stocks, irrespective 

of their size. Alternatively, a more (less) mood-congruent regulatory treatment could reduce 

the potential for herding by rendering the industry more transparent informationally (more 

uncertain), thus prompting investors to herd only when trading stocks of greater 

informational opacity (to either focus on fundamentals or abstain from trading the industry’s 

stocks altogether), in which case, we would expect herding to grow more significant for 

smaller stocks (either exhibit greater variation across capitalizations
44

 or grow insignificant 

irrespective of capitalization). In view of the above, and considering that cannabis’ regulatory 

treatment is more (less) mood-congruent in Canada (the US), we propose the following 

hypotheses (Figure 1, Panel E): 

Hypothesis 5a: Herding among Canadian-listed cannabis stocks is significant irrespective of 

their capitalization. 

Hypothesis 5b: Herding among Canadian-listed cannabis stocks is stronger for the smaller of 

those. 

Hypothesis 5c: Herding among US-listed cannabis stocks is significant irrespective of their 

capitalization. 

Hypothesis 5d: Herding among US-listed cannabis stocks differs across capitalizations. 

Hypothesis 5e: Herding among US-listed cannabis stocks is insignificant, irrespective of 

their capitalization. 

 

Research has denoted that herding manifests itself differently across different industries, both 

                                                           
43

 An example regarding the presence of size effects in small capitalization markets is Guney et al. (2017), who 

demonstrated that herding in African stock exchanges (where the average capitalization of listed stocks is small 

by international standards) is strongly driven by their smaller capitalization stocks.   
44

 If cannabis stocks’ investors trade on fundamentals, then, in view of the more limited presence of 

fundamentals for smaller stocks, we would expect herding in this case to surface among smaller capitalizations.   
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within (Voronkova and Bohl, 2005; Choi and Sias, 2009; Zhou and Lai, 2009; Demirer et al., 

2010; Gavriilidis et al., 2013; Celiker et al., 2015) and across markets (Gebka and Wohar, 

2013; Andrikopoulos et al., 2017). There is little agreement as to which industries herding 

appears more frequently in, as there is great variety in the results reported. However, 

industries with greater uncertainty (in terms, e.g. of their cash flows) tend to attract herding 

more often, as evidence from Technology stocks suggests (Brunnermeier and Nagel, 2004; 

Griffin et al., 2011; Singh, 2013; Gavriilidis et al., 2013; Andrikopoulos et al., 2017; 

Uwilingiye et al., 2019). In our case, the cannabis industry involves a series of sectors, both 

those “touching the plant” (involved more directly in the cultivation, growth and research of 

cannabis as a product) and those of ancillary/support nature (which provide peripheral – such 

as investing, real estate and media – services to “touch-the-plant” companies). Since 

ancillary/support companies’ business exposure is more likely to be diversified (i.e. their 

services are available to firms from multiple industries, not just the cannabis one), the 

uncertainties associated with cannabis’ overall evolution as an industry are bound to affect 

them less, compared to “touch-the-plant” companies (whose informational risk levels would, 

thus be expected to be higher). A more (less) mood-congruent regulatory approach towards 

the cannabis industry could motivate investors to herd indiscriminately when trading 

cannabis stocks, irrespective of their sector;
45

 alternatively, a more (less) mood-congruent 

regulatory treatment could result in herding growing more significant for “touch-the-plant” 

stocks (either exhibit greater variation across sectors
46

 or grow insignificant for cannabis 

stocks irrespective of their sector). In view of the above, and considering that cannabis’ 

regulatory treatment is more (less) mood-congruent in Canada (the US), we propose the 

following hypotheses (Figure 1, Panel F): 

                                                           
45

 For the same reasons (more (less) mood-congruence would prompt investors to view the cannabis industry as 

“hot” (uncertain)) mentioned in the discussion of the previous hypotheses on herding and size.  
46

 If cannabis stocks’ investors trade on fundamentals, then, in view of the more opaque fundamentals 

surrounding “touch-the-plant” stocks, we would expect herding in this case to surface among the latter.   
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Hypothesis 6a: Herding among Canadian-listed cannabis stocks is significant irrespective of 

their sector. 

Hypothesis 6b: Herding among Canadian-listed cannabis stocks is stronger for “touch-the-

plant” stocks. 

Hypothesis 6c: Herding among US-listed cannabis stocks is significant irrespective of their 

sector. 

Hypothesis 6d: Herding among US-listed cannabis stocks differs across sectors. 

Hypothesis 6e: Herding among US-listed cannabis stocks is insignificant, irrespective of 

their sector. 

 

3. Data and Methodology 

We obtain daily data from the Thomson-Reuters Datastream database on the closing prices, 

market capitalizations and volumes of trade for a total of 459 cannabis stocks listed in the US 

(303) and Canada (156) for the period between January 3
rd

, 2011 and September 18
th

, 2019.
47

 

For the identification of cannabis stocks we rely on two online sources, New Cannabis 

Ventures (https://www.newcannabisventures.com/) and Marijuana Index 

(https://marijuanaindex.com/), both of which maintain data on all cannabis stocks in North 

America and were the first to launch ad hoc cannabis industry indices since 2013 and 2015, 

respectively. To classify the stocks in terms of their sector in the wider cannabis industry we 

utilize the classification from https://marijuanaindex.com/
48

 which covers the following 

sectors: Agricultural Technology, Biotechnology, Consumption Devices, Cultivation and 

Retail, Healthcare
49

, Hemp Products, Investing and Finance, Marijuana Products, Other 

                                                           
47

 We begin our sample window from January 2011, because the smaller number of cannabis stocks’ listings in 

the pre-2011 years rendered the number of stocks in some sectors (particularly for Canadian-listed stocks) zero 

for those years, thus allowing for limited coverage of the cannabis industry pre-2011.  
48

 No sector classification is included in https://www.newcannabisventures.com/. 
49

 Healthcare is not exclusively included in the sectors’ page (https://marijuanaindex.com/sectors/), yet is 

included as a separate sector in the database of stocks (https://marijuanaindex.com/marijuana-stock-universe/).     

https://www.newcannabisventures.com/
https://marijuanaindex.com/
https://marijuanaindex.com/
https://www.newcannabisventures.com/
https://marijuanaindex.com/sectors/
https://marijuanaindex.com/marijuana-stock-universe/
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Ancillary, Real Estate, Secondary Services, and Tech and Media. In most cases, the stock-

listings from both websites overlapped; however, for a small number (55) which did not (i.e. 

were included only in https://www.newcannabisventures.com/ - being the older of the two 

websites - yet not in https://marijuanaindex.com/), we researched their sector classification on 

Thomson-Reuters Datastream and allocated them accordingly to each of the twelve 

aforementioned sectors. For a minority of those (14), this yielded no classification
50

; hence, 

an additional sector (“Unclassified”) was created for those.  

Our empirical investigation of herding draws on the Chang et al. (2000) methodology, which 

is based on the Christie and Huang (1995) model’s premises of detecting herding via the 

relationship between the cross-sectional return-dispersion and absolute market performance. 

Assuming rational asset pricing holds in the market, this relationship is expected to be 

linearly positive (i.e. the cross-sectional dispersion of returns would rise with absolute market 

returns), as the sensitivity to market movements is not homogeneous among stocks (Black, 

1972). If herding, however, arises, securities’ returns would cluster more strongly around the 

average market return (in effect, a proxy for the market consensus), leading the cross-

sectional dispersion of returns to decline. Under these conditions, and if herding were to be 

accompanied by extreme absolute market returns, this relationship would depart from its 

linear structure, becoming non-linear (concave). Chang et al. (2000) modelled the above 

possibilities by nesting them in the following specification: 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1|𝑅𝑚,𝑡| +  𝛽2𝑅𝑚,𝑡
2 +  𝑒𝑡                 (1) 

In the context of our study, 𝑅𝑚,𝑡 represents the mean return of all actively traded cannabis 

stocks in market m (US or Canada) on day t; 𝐶𝑆𝐴𝐷𝑚,𝑡 is calculated as: 

𝐶𝑆𝐴𝐷𝑚,𝑡 = 
∑ |𝑅𝑖,𝑡− 𝑅𝑚,𝑡|𝑛

𝑖=1

𝑛
            (2)  

where n is the number of active cannabis stocks in market m on day t and 𝑅𝑖,𝑡 the log-

                                                           
50

 Datastream returned “Unclassified” for these companies’ industrial classification.   

https://www.newcannabisventures.com/
https://marijuanaindex.com/
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differenced return of stock i on day t.
51

 In line with what we mentioned above, the prevalence 

of rationality in the pricing of stocks would suggest a linearly positive relationship between 

𝐶𝑆𝐴𝐷𝑚,𝑡 and |𝑅𝑚,𝑡|, reflected through significantly positive (insignificant) values of 𝛽1 (𝛽2). 

If herding ensues, this relationship will turn concave and non-linear, reflected via a 

significantly negative 𝛽2. Equation (1) is employed to test for hypotheses 1a-1d, i.e. whether 

herding is present or not in the US and Canadian cannabis industries, contingent on the 

mood-congruence of each jurisdiction’s cannabis-regulation.  

To test for hypotheses 2a-2b we rely on the following extension of Equation (1): 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  

𝛽0 + 𝛽1𝐷𝑈𝑃|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷𝑈𝑃)|𝑅𝑚,𝑡| +  𝛽3𝐷𝑈𝑃𝑅𝑚,𝑡
2 +  𝛽4(1 − 𝐷𝑈𝑃)𝑅𝑚,𝑡

2 +  𝑒𝑡  (3)  

Here, 𝐷𝑈𝑃 is a dummy equal to one, if 𝑅𝑚,𝑡 > 0, zero otherwise; given that, significantly 

negative values for 𝛽3 (𝛽4) would suggest the presence of herding on days when the cannabis 

industry exhibits a positive (negative) average performance.  

To assess whether herding varies between higher and lower volatility days (hypotheses 3a-

3b), we use the following modified version of Equation (1): 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷𝐻𝑉𝐿𝑇|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷𝐻𝑉𝐿𝑇)|𝑅𝑚,𝑡| +  𝛽3𝐷𝐻𝑉𝐿𝑇𝑅𝑚,𝑡
2 +  𝛽4(1 −

𝐷𝐻𝑉𝐿𝑇)𝑅𝑚,𝑡
2 +  𝑒𝑡                                  (4)  

𝐷𝐻𝑉𝐿𝑇 assumes the value of unity on high volatility days, zero otherwise. Volatility is 

calculated here as the squared value of 𝑅𝑚,𝑡, with high (low) volatility days defined as those 

for which their volatility is above (below) its previous 30-days’ moving average value. 

To gauge the presence of herding during higher versus lower volume days (hypothesis 4), the 

following modified version of Equation (1) is employed: 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷𝐻𝑉𝐿𝑀|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷𝐻𝑉𝐿𝑀)|𝑅𝑚,𝑡| +  𝛽3𝐷𝐻𝑉𝐿𝑀𝑅𝑚,𝑡
2 +

 𝛽4(1 − 𝐷𝐻𝑉𝐿𝑀)𝑅𝑚,𝑡
2 +  𝑒𝑡                       (5) 

                                                           
51

 Calculated as 𝑅𝑖,𝑡 = 𝑙𝑛𝑃𝑡 − 𝑙𝑛𝑃𝑡−1, where 𝑃𝑡 (𝑃𝑡−1) is the closing price of stock i on day t (t-1). 
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Here, 𝐷𝐻𝑉𝐿𝑀 = 1 (0) for high (low) volume days, which are defined as those days whose 

volume is above (below) its previous 30-days’ moving average value.  

To test for hypotheses 5a-5e (i.e. whether cannabis stocks’ herding entails size effects), we 

rank each market’s (Canada; US) listed cannabis stocks separately each year according to 

their market capitalization as of December 31
st
 of the immediately preceding year, split them 

into five equal-sized quintiles and estimate Equation (1) for each quintile. As per hypotheses 

6a-6e, we classify each market’s listed cannabis stocks into the thirteen sectors mentioned 

previously and estimate Equation (1) for each sector.  

Table 1 (Panel A) presents a series of descriptive statistics pertaining to 𝐶𝑆𝐴𝐷𝑚,𝑡 and 𝑅𝑚,𝑡 

for US- and Canadian-listed cannabis stocks. As the figures there indicate, the average 

performance of cannabis stocks for the full sample period is negative for both markets, with 

its distribution exhibiting significant leptokurtosis (yet insignificant skewness). This suggests 

the presence of departures from normality, something further confirmed via the significant 

values of the Jarque-Bera test-statistic. Non-normality also holds for 𝐶𝑆𝐴𝐷𝑚,𝑡, as its 

significant skewness, excess kurtosis and Jarque-Bera test-statistics’ values denote. Panel B 

illustrates the composition of our sample, in terms of numbers of stocks, from where we can 

gauge that cannabis stocks listed in the US comprise two-thirds of cannabis stocks’ listings in 

North American stock exchanges. The majority of the stocks in both countries (99 in Canada; 

162 in the US) hail from “touch-the-plant” sectors (Biotechnology; Cultivation and Retail; 

Hemp Products; Marijuana Products), with the rest being either Direct Support (Agricultural 

Technology; Real Estate; Secondary Services)
52

 or Ancillary (Consumption Devices; 

Investing and Finance; Other Ancillary; Tech and Media)
53

 ones.
54

 

 

                                                           
52

 Direct Support sectors in total include 17 stocks in Canada and 64 in the US.  
53

 Ancillary sectors in total include 30 stocks in Canada and 64 in the US. 
54

 This grouping follows the classification from https://marijuanaindex.com/. The Healthcare sector is not 

included under any of the three groupings (https://marijuanaindex.com/sectors/), yet appears as a distinct sector 

in the database of stocks (https://marijuanaindex.com/marijuana-stock-universe/). 

https://marijuanaindex.com/
https://marijuanaindex.com/sectors/
https://marijuanaindex.com/marijuana-stock-universe/
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4. Results – Discussion 

4.1 Is herding present among US- and Canadian-listed cannabis stocks? 

Table 1 presents the results from the estimations of Equation (1) for cannabis stocks listed in 

Canada and the US, respectively. Panel A shows that  𝛽2 is significantly
55

 negative for 

Canada, yet not for the US, suggesting that herding is present (absent) among Canadian- (US-

) listed cannabis stocks. These findings are interesting, considering the legal treatment of 

cannabis in Canada (the US) that is uniform (mixed) and more (less) consistent with social 

mood’s stance on cannabis-legalization. The above results denote that herding among 

cannabis stocks is present (absent) in Canada (the US) where cannabis’ regulatory treatment 

is more (less) mood-congruent, thus leading us to accept (reject) hypotheses 1a and 1d (1b 

and 1c).
56

 

It is not unlikely that investors in Canada engage in herding due to the country offering the 

cannabis industry more certain prospects that help investors decipher its overall direction 

more clearly – and, hence, making it easier for them to invest in this direction with greater 

confidence. What is more, the fact that this regulatory certainty is aligned with social mood 

can be taken by investors as a sign of regulatory endorsement of the cannabis industry, thus 

rendering it less risky in their perception and encouraging them to jump on the bandwagon of 

what they may deem as a “hot” industry. In addition, the presence of herding in Canada’s 

cannabis industry further suggests that regulatory interventions do not necessarily improve 

information availability to investors, as they may well choose to resort to peer-imitation 

rather than firms’ fundamentals.  

The fact that cannabis-regulation in the US is far less consistent with social mood (compared 

                                                           
55

 In this paper statistical significance is reflected via any p-value < 0.1 (i.e. at the 10% significance level). 
56

 Gebka and Wohar (2013) argue that herding would be most likely to be uncovered when employing quantile 

regressions for low quantiles of the distribution of 𝐶𝑆𝐴𝐷𝑚,𝑡 . We follow their approach and re-estimate equation 

(1) by means of quantile regressions, for quantiles τ= 0.1, 0.2 and 0.3. The results, not reported to conserve 

space but available on request, show that herding is significant in Canada but non-existing in the US, in line 

with our main findings. 
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to Canada) can amplify the industry’s informational uncertainty, potentially prompting 

investors to either refrain altogether from investing in cannabis stocks or do so only following 

processing of firm-fundamentals, thus further removing the potential for herding. 

Additionally, cannabis firms in the US operate in an environment of legal ambivalence and 

huge operational risks; although one would expect herding to flourish under such conditions 

(herding often constitutes a response to uncertainty), we believe that a potentially serious 

impediment to herding in this case is local-informational. More specifically, the 

fragmentation of the industry in the US (cannabis is not allowed to be transacted across state 

lines; Parker et al., 2019) can be expected to tacitly encourage home bias among many 

investors, possibly prompting them to focus on “local” cannabis stocks (i.e. the stocks of 

those companies operating in their home state). If this is the case, this would render it more 

difficult for herding to evolve among cannabis stocks at the country-wide level (considering 

both the heterogeneous treatment of cannabis across states and the state-federal legal 

controversy on the subject) and it is possible that this is an additional factor underlying the 

lack of herding reported here.
57

    

 

4.2 Is herding asymmetric in US- and Canadian-listed cannabis stocks? 

Panel B in Table 2 presents the estimates from Equation (3), with which we test whether 

                                                           
57

 We have mentioned throughout this paper on several occasions that it is retail investors that dominate 

cannabis stocks’ shareholdings. In view of our results suggesting the presence (absence) of herding in Canadian- 

(US-) listed cannabis stocks and the established (see the discussion in section 2.1) propensity of retail investors 

toward herding, we followed the procedure outlined in Cui et al. (2019) and decomposed CSADm,t into its 

fundamental and non-fundamental components and re-estimated Equation (1) using each component in turn as 

the dependent variable. Results suggest the presence (absence) of both fundamentals- as well as non-

fundamentals-driven herding in Canada (the US). The 𝛽2-estimate from the fundamental (non-fundamental) 

herding test in the US is significantly positive (insignificantly negative); conversely, the 𝛽2-estimate from the 

non-fundamental herding test in Canada was found to be 37 times larger compared to its corresponding estimate 

from the fundamental herding test (-0.0590 versus -0.0016). As per the US, these findings denote that 

fundamentals motivate US cannabis stocks’ returns to exhibit a large increase in their CSADm,t beyond what 

would be expected by rational asset pricing (see the discussion in section 3), possibly because investors in the 

US overweight their private signals (possibly driven by overconfidence; Gebka and Wohar, 2013) and diverge 

more widely in their valuations. The picture in Canada is obviously different, suggestive of investors there 

herding both on fundamentals and (far more strongly so) on noise. We thank an anonymous referee for 

suggesting the empirical exploration of this issue. Results are not included here for brevity reasons and are 

available from the authors on request. 
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herding in US- and Canadian-listed cannabis stocks varies between days of positive and 

negative average performance. Herding exists during both rising and falling performance 

days in Canada, as the significantly negative (and very similar) values of 𝛽3 and 𝛽4 indicate 

for that market, suggesting that herding among Canadian-listed cannabis stocks holds 

irrespective of their average performance and allowing us to accept hypothesis 2a (namely 

that herding in Canada’s cannabis industry is motivated by its regulatory treatment’s mood-

congruence). Conversely, herding in US-listed cannabis stocks is asymmetric, being observed 

only for days of positive average performance (𝛽3 is negative and significant, with the 

difference between 𝛽3 and 𝛽4
58 being significant as well), thus leading us to reject hypothesis 

2b. It is possible that investors in US markets herd when the cannabis industry outperforms 

motivated by the positive mood associated with this outperformance, considering the role of 

positive mood in encouraging the use of heuristics in decision making (Schwarz, 1990; 

Forgas, 1998). If positive mood can associate this outperformance in investors’ perception 

with an optimistic potential for cannabis stocks, it could potentially encourage investors 

(possibly including even those who would otherwise abstain from investing in the industry 

due to its high uncertainty) to follow their peers’ trades to ensure they do not miss out on this 

potential.  

Panel C in Table 2 presents the estimates from Equation (4), based on which we assess 

whether herding manifests itself similarly between days of high and low volatility among 

cannabis stocks listed in the US and Canada, respectively. Herding is significant among 
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 The significantly positive value of 𝛽4 here indicates that negative average performance of US-listed cannabis 

stocks motivates a large increase in their CSADm,t beyond what would be expected by rational asset pricing (in 

line with the discussion in section 3). An explanation offered by Gebka and Wohar (2013) for significantly 

positive nonlinear coefficients in the context of the Chang et al. (2000) model stipulated that these significantly 

positive values are due to investors overweighting their private signals, owing e.g. to overconfidence. In the 

specific case of the US cannabis market, significantly positive 𝛽4 values may, therefore, suggest that the 

enhanced uncertainty surrounding the industry in the US prompts wide divergence in the views of investors 

during periods of industry underperformance. This indicates that, when faced with negative returns from 

cannabis stocks, investors end up disagreeing about firm-valuations and trading without recourse to the trades of 

their peers, thus leading to this nonlinearly increasing return-dispersion (and hence, lack of herding). If so, this 

denotes that the uncertainty surrounding cannabis’ regulatory treatment in the US is capable of generating 

inefficient outcomes, without necessarily motivating herding. 
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Canadian-listed stocks for both high and low volatility days, more strongly so for the latter 

(𝛽4 is larger in absolute terms than 𝛽3), with the difference between 𝛽3 and 𝛽4 being 

insignificant, thus denoting the lack of herding asymmetry and allowing us to accept 

hypothesis 3a (i.e. that the mood-congruence in cannabis’ regulatory treatment in Canada 

motivates herding in its industry there). On the other hand, no herding is detected for either 

volatility-state for US-listed stocks, thus leading us to reject hypothesis 3b.
59

 

We now turn to Panel D in Table 2, which contains the results from the estimation of herding 

for US- and Canadian-listed cannabis stocks contingent on high versus low volume days 

(Equation (5)). Herding in Canadian markets is significant irrespective of the volume-state, 

appearing more pronounced for high-volume days (𝛽3 is larger in absolute terms than 𝛽4); the 

difference between 𝛽3 and 𝛽4 is insignificant, reflecting the absence of asymmetric herding. 

These results lead us to reject hypothesis 4 for Canada, possibly due to the mood-congruence 

of cannabis’ regulatory framework in that market that prompts its investors to view the 

cannabis industry as “hot” and herd when trading its stocks irrespective of their trading 

activity. On the other hand, US-listed stocks exhibit herding for high volume days only (𝛽3 is 

negative and significant), with the significant difference between 𝛽3 and 𝛽4 confirming that 

this herding is asymmetric and allowing us to accept hypothesis 4 for the US market. The 

stronger presence of herding for days of high volume in the US may be partially motivated by 

the fact that high volume renders cannabis stocks more liquid and, hence, easier to trade on 

(thus facilitating herding on them) and partially by the fact that high volume has traditionally 

been associated (Black, 1986) with the presence of noise traders in the market.  
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 Similar to the previous footnote, the significantly positive value of 𝛽4 here indicates that low volatility for US-

listed cannabis stocks motivates a large increase in their CSADm,t over and above what would be expected by 

rational asset pricing. To the extent that low volatility can emit to investors a sense of reduced risk in such a 

highly uncertain market, it may prompt them to rely more on their private signals (as opposed to monitoring 

their peers’ trades), thus producing a wider divergence of valuations among investors – and, hence, no herding.  
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4.3 Does herding in US- and Canadian-listed cannabis stocks vary with size? 

Table 3 presents the estimates from Equation (1) for each of the five equal-sized quintiles for 

cannabis stocks listed in each country in Panels A-E. Results suggest that US-listed cannabis 

stocks exhibit a distinct concentration of herding in their smallest quintile (Q1), indicating 

that it is the smallest capitalization ones only that exhibit significant herding. These estimates 

confirm the previously reported results on weak herding among cannabis stocks in the US 

and  are in line with evidence from a multitude of extant herding studies in equity markets 

(Lakonishok et al., 1992; Wermers, 1999; Chang et al., 2000; Sias, 2004; Wylie, 2005; Hung 

et al., 2010; Cui et al., 2019), according to which investors herd the most when trading small 

stocks. Given the greater informational uncertainty of the latter (as a result of their lower 

informational transparency and lower analyst following), our results suggest that US 

investors prefer to mimic their peers only when trading cannabis stocks of the smallest size 

(due to their higher information risk), yet not when trading larger ones (they may resort to 

fundamentals when/prefer to abstain from trading them). As a result, herding exhibits 

variations across capitalizations for US-listed cannabis stocks, leading us, therefore, to accept 

(reject) hypothesis 5d (hypotheses 5c and 5e). As per Canadian-listed stocks, we notice that 

herding appears significant for the first (Q1), third (Q3) and fifth (Q5) quintiles, i.e. for the 

smallest, midcap and largest stocks, respectively.
60

 These results denote variations in herding 

across capitalizations, thus allowing us to reject hypotheses 5a and 5b.    
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 An interesting observation for Canadian-listed cannabis stocks is that 𝛽2 attains its largest value in absolute 

terms for quintile 5, which shows that herding grows the strongest for the largest capitalization cannabis stocks 

listed in Canada. It is possible that the relatively higher volume commanded by larger stocks helps herding grow 

in magnitude, because it helps boost its feasibility (compared to stocks of smaller capitalization whose volume is 

expected to be lower). Additionally, it is possible that the strongest herding for quintile 5 is related to 

institutional investors herding in Canadian-listed cannabis stocks; according to Kingsdale Advisors’ 2018 Proxy 

Seasons Review, several of the largest Canadian cannabis industry stocks feature prominently in small fractions 

of the portfolios of several large domestic institutional investors. Although, as mentioned, these positions are 

small in size, the relatively low capitalization of the overall cannabis sector suggests that any correlation in 

institutional trades on these stocks is bound to amplify herding and this is a plausible reason for the quintile 5 

results reported here.  
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4.4 Does herding in US- and Canadian-listed cannabis stocks vary across cannabis sectors? 

Table 4 presents the estimates of Equation (1) for each sector of the cannabis industry for US- 

and Canadian-listed cannabis stocks, respectively. As mentioned earlier, we identify thirteen 

sectors (twelve plus one for unclassified stocks), with Canada’s estimations being performed 

for eleven of those (“Other Ancillary” and “Real Estate” corresponded to one and zero 

stocks, respectively, for that market). The estimates suggest that herding among Canadian-

listed cannabis stocks is present for all of those eleven sectors. This lends support to the 

proposition that investors’ herding in Canada is likely motivated by the cannabis’ mood-

congruent regulatory treatment that improves the industry’s image and prospects in investors’ 

perception and prompts them to jump on its bandwagon across all its sectors, thus allowing us 

to accept (reject) hypothesis 6a (6b). The sectors with the strongest herding (reflected through 

the highest absolute values of 𝛽2) are Investment and Finance (𝛽2 = -0.0997) and Cultivation 

and Retail (𝛽2 = -0.0771), while those with the weakest are Consumption Devices (𝛽2 = -

0.0142) and Secondary Services (𝛽2 = -0.0256). US-listed cannabis stocks exhibit no herding 

in four sectors (Agricultural Technology; Biotechnology; Consumption Devices; Tech and 

Media); their herding appears the strongest for Cultivation and Retail (𝛽2 = -0.0586) and Real 

Estate (𝛽2 = -0.0323) and the weakest for Hemp Products (𝛽2 = -0.0083) and Marijuana 

Products (𝛽2 = -0.0074). Aside from those four sectors where herding is absent, it is worth 

noting that its significance appears weak (10 percent level) for three other sectors (Hemp 

Products; Marijuana Products; Unclassified). Taken together, the seven sectors for which 

herding is either absent or weak in the US account for over half (161) of all US-listed stocks 

(303) of our sample. These results confirm the presence of variations in herding across 

sectors for US-listed cannabis stocks, thus allowing us to accept (reject) hypothesis 6d 

(hypotheses 6c and 6e). 
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4.5 Robustness tests 

4.5.1 Do cannabis-related announcements affect herding? 

The legal treatment of cannabis in North America has been subject to progressive relaxation 

over the past couple of decades; Canada has been more straightforward in responding to 

social mood and establishing the legal framework of the cannabis’ business, contrary to the 

US, where variations exist among different states (and where cannabis at the federal level is 

considered illegal as a substance). The evolution of this industry’s legal environment has 

been reflected through a series of announcements over time and we now turn to gauge the 

effect of their release over herd behaviour. To the extent that cannabis’ legalization 

announcements constitute landmarks in the pro-legalization shift of the regulatory approach 

toward cannabis, they command significant publicity and, as such, can capture investors’ 

attention. As a result, they can motivate investors’ interest in cannabis stocks and it is 

possible that this can foment purchases of cannabis stocks, given earlier evidence (Seasholes 

and Wu, 2007; Dorn et al., 2008; Barber et al., 2009a; 2009b) on the ability of attention-

grabbing events to incite stock-purchases even among first-time investors. Cannabis’ 

legalization announcements, therefore, entail attention-grabbing potential, which can produce 

effects over investors’ herding. In addition, considering that (as we shall shortly discuss) the 

US entails twenty times the number of such announcements (199) compared to Canada (10), 

one would expect Canadian announcements to bear greater attention-grabbing potential (and 

invite potentially stronger herding, compared to US ones), due to limited attention 

constraining investors from processing complex information (Hirshleifer et al., 2011) and 

rendering processing – and trading on - a smaller number of signals less taxing cognitively 

(Seasholes and Wu, 2007).  

To test for these announcements’ effects, we employ Equation (6): 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷)|𝑅𝑚,𝑡| +  𝛽3𝐷𝑅𝑚,𝑡
2 +  𝛽4(1 − 𝐷)𝑅𝑚,𝑡

2 +  𝑒𝑡  (6) 
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Here, the dummy D assumes the value of one for the 5-day window surrounding an 

announcement (i.e. [-2 days, + 2 days]), zero otherwise. The choice of the 5 days around a 

news-release is motivated here both due to informational reasons (such as pre-event price 

reactions driven by trading on inside information; see Bernard and Thomas, 1989; Landsman 

and Maydew, 2002) as well as liquidity reasons (most cannabis stocks bear low volumes, 

hence, it is possible that the response of their prices to news may not be contemporaneous). 

We identify a total of 209 news’ announcements pertaining to cannabis’ legal treatment in the 

US (199 announcements, corresponding to 199 x 5 = 995 announcement-related observations, 

given the 5-day window we use around each announcement) and Canada (10 announcements, 

corresponding to 10 x 5 = 50 observations); whereas Canada offers a concrete timeline of 

legalization stages, this is not the case with the US, where announcements vary contingent on 

the level of their jurisdiction (federal; state; municipal; Other US Territories
61

) and their 

orientation (to decriminalize recreational or medicinal cannabis). To assess whether 

announcements related to public sentiment on cannabis affect herding, we also control for 

Gallup poll results’ releases. We estimate Equation (6) once for Canada (conditioning D on 

all announcements) and eight times for the US (conditioning D on: all announcements; 

recreational cannabis announcements only; medicinal cannabis announcements only; federal 

announcements only; state announcements only; municipal announcements only; Other 

Territories’ announcements only; and Gallup polls’ releases only). Results are presented in 

Table 5, from where we notice that announcements in the vast majority of tests are not 

associated with herding at all, with those few exceptions that do, entailing weakly - at the 

10% level - significant herding.  

Cannabis-related announcements in Canada prompt herding, without that however appearing 

significantly different from that of non-announcement days (the difference between 𝛽3 and 𝛽4 
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is insignificant). These results suggest that the informational content of cannabis-legalization 

announcements is not considered salient enough to trade on by Canadian investors, who 

exhibit consistency in their herding both around and outside announcement-days. Such 

behaviour is possibly due to the greater regulators-mood alignment on cannabis’ legalization 

in Canada tacitly assuring investors that any new regulation will not challenge their country’s 

established pro-legalization momentum, thus again confirming the role of regulatory mood-

congruence in fostering herding in this industry.  

Herding in the US is observed only around recreational cannabis decriminalization 

announcements, again with the difference between 𝛽3 and 𝛽4 appearing insignificant. The 

widespread lack of herding around announcement days documented here for the US is rather 

surprising, considering the huge publicity surrounding the decriminalization attempts in a 

country where regulation is not fully aligned with social mood’s pro-legalization shift over 

time. A possible explanation for the above findings is that the vast majority of these 

announcements are associated with cannabis’ decriminalization decisions at the state level 

and below; this renders these announcements significant at the local level, yet not at the 

country-wide one, thus potentially accounting for the absence of herding around them for the 

whole industry.
62

 Our findings indicate that investors in the US may be less willing to 

respond to cannabis’ announcements by herding toward cannabis stocks, perhaps because 

they do not believe these announcements to help dilute the extant regulatory uncertainty 

surrounding cannabis in their country and overall, confirm that the less mood-congruent 

regulatory treatment of cannabis in the US prompts investors to either trade on fundamentals 

or abstain from trading cannabis stocks altogether.
63  
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 We have also estimated Equation (6) for all announcements, setting D = 1 for the announcement-day only; the 

estimates generated indicated the complete absence of herding among either Canadian- or US-listed stocks on 

announcement-days. Results are not presented here for brevity purposes and are available on request.  
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 We also re-estimated Equation (6) setting D equal to 1 for the post 27/11/2017 period, zero otherwise, in order 

to capture the effect of the Canada Act passage by the House of Commons in Canada (arguably the most 

important of all cannabis announcements to date in North America, as it involved complete decriminalization of 



39 

 

4.5.2. Is cross market herding present between the two cannabis industries?  

We now turn to examine whether the two North American cannabis industries generate 

herding in each other. The large number of Canadian cannabis firms’ cross-listings in US 

markets suggests that Canadian and US cannabis stocks are exposed to similar investor 

clienteles, thus raising the possibility that there exists “imported” herding in each market that 

is not motivated by that market’s regulatory approach to cannabis. If, for example, there 

exists significant herding among US-listed cannabis stocks, it can be channelled to Canadian-

listed cannabis stocks via their cross-listings; similarly, if investors herd significantly in 

Canadian-listed cannabis stocks, this could be channelled via their cross-listings into US 

markets and enhance herding among US-listed cannabis stocks. In either case, this would 

raise the issue of “imported” herding in each market and challenge whether regulatory mood-

congruence is key in explaining herding in each jurisdiction. To assess the presence of cross 

market herding, we estimate the following two equations
64

: 

𝐶𝑆𝐴𝐷𝐶𝐴𝑁𝐴𝐷𝐴,𝑡 =  𝛽0 + 𝛽1|𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡| + 𝛽2𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡
2 +  𝛽3𝑅𝑈𝑆,𝑡

2 + 𝑒𝑡                                (7) 

𝐶𝑆𝐴𝐷𝑈𝑆,𝑡 =  𝛽0 +  𝛽1|𝑅𝑈𝑆,𝑡| +  𝛽2𝑅𝑈𝑆,𝑡
2 +  𝛽3𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡

2 + 𝑒𝑡                                                (8) 

Equation (7) includes the squared average return of US-listed cannabis stocks as an 

independent variable to test whether these stocks foster herding among their Canadian-listed 

counterparts; this would be confirmed here via a significantly negative value of 𝛽3. Similarly, 

Equation (8) assesses whether Canadian-listed cannabis stocks incite herding among their 

US-listed peers, something which would again be reflected in significantly negative 𝛽3-

values. As the results presented in Table 6 (Panels A and B) indicate, herding is present in 

Canada and absent in the US. US-listed stocks induce no herding among their Canadian-listed 

                                                                                                                                                                                     
the product) over herding in both Canada and the US. We find no herding for US-listed cannabis stocks, be it 

before or after the Act’s passage; regarding Canada, herding is identified in the aftermath of the Act’s passage 

only, with the pre 27/11/2017 period revealing no evidence of herding. We thank an anonymous referee for 

suggesting this test. Results are not included here for brevity reasons and are available from the authors on 

request. 
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 Equations (7) and (8) are based on the empirical extension of the Chang et al. (2000) model introduced by 

Chiang and Zheng (2010) to capture cross market herding effects. 
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counterparts; however, we notice that 𝛽3 is weakly significant (p-value = 0.0951) and 

negative (-0.0095) in Panel B, denoting that cannabis stocks listed in Canada produce some 

weak herding among their US-listed peers.  

We further examine cross market herding by exploring an additional possible dimension of it; 

more specifically, there exists a large number (117) of Canadian cannabis firms cross-listed 

in US markets, meaning that out of the 303 cannabis stocks listed in US markets in our 

sample, just under 40% are cross-listings from Canada. In view of this, we split the universe 

of US-listed cannabis stocks into US domestic ones and Canadian cross-listed ones and re-

estimate Equation (1) for each, in order to gauge whether herding is present in each subgroup. 

Results are presented in Panels C and D of Table 6 and denote that Canadian cross-listed 

firms, much like their home market’s peers, accommodate significant herding, with no 

evidence of the latter surfacing among their US domestic counterparts. To assess whether 

each of the two subgroups induces herding in the other, we estimate the following equations: 

𝐶𝑆𝐴𝐷𝐶𝑅𝑂𝑆𝑆,𝑡 =  𝛽0 + 𝛽1|𝑅𝐶𝑅𝑂𝑆𝑆,𝑡| + 𝛽2𝑅𝐶𝑅𝑂𝑆𝑆,𝑡
2 + 𝛽3𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡

2 + 𝑒𝑡                              (9) 

𝐶𝑆𝐴𝐷𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡 =  𝛽0 +  𝛽1|𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡| + 𝛽2𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡
2 +  𝛽3𝑅𝐶𝑅𝑂𝑆𝑆,𝑡

2 + 𝑒𝑡                (10) 

where the subscripts CROSS and DOMESTIC refer to Canadian cross-listed and US domestic 

stocks, respectively. Results in Panels E and F of Table 6 show that neither subgroup 

produces herding in the other, with the presence of herding among Canadian cross-listed 

stocks again being confirmed.  

The above results demonstrate that cross market herding is largely absent between the two 

cannabis industries, something likely driven by the differential environment of each that 

impacts their developmental potential, prompting investors to treat each as a distinct entity.
 65

 

Indeed, while Canadian cannabis stocks operate as an integrated industry at the national level, 

their US counterparts are still faced with ambivalence in their legal treatment and 
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 See, for example, the 2019 Cannabis Survey by Nanos Research, in which only 14 percent of the Canadians 
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fragmentation at the national level (considering their intra-state market scope mentioned in 

section 2.3). In effect, the two cannabis industries cannot be considered integrated (despite 

their geographical proximity and large number of cross listings), something reflected in the 

fact that, while US domestic cannabis stocks exhibit no herding whatsoever, their Canadian 

peers are susceptible to herding regardless of their listing venue. This is rather interesting, 

considering that their clientele in the US is similar to that of US cannabis stocks, as it 

suggests that US investors exhibit greater propensity to herd when trading Canadian stocks 

listed in US markets (as opposed to their US domestic peers). Such propensity may well be 

rooted in the fact that Canada’s cannabis industry is at a later stage of development (more 

mature, compared to the US’s), enjoying higher levels of regulatory certainty (hence, fewer 

frictions and risks) and fronting a series of champion firms whose growth has already started 

motivating institutional investment and cross-border mergers and acquisitions.
66

   

 

5. Conclusion 

This study investigates for the first time in the literature whether regulation’s congruence 

with social mood impacts herding in new industries by examining the presence and 

determinants of herding during the 2011-2019 period in the cannabis industries of Canada 

and the US, which exhibit marked differences in terms of how their regulatory treatment of 

cannabis caters to social mood shifts on cannabis’ legalization. We find that herding among 

cannabis stocks listed in Canadian markets is significant, irrespective of the market state and 

sector tested for and is present for most capitalization-segments. On the other hand, US-listed 

cannabis stocks reveal relatively limited evidence of herding, which is identified for days 

when their average performance is positive and their volume is high; what is more, their 

herding is confined to the smallest capitalization and surfaces for several sectors of the 
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cannabis industry. We further find that herding is present (almost always absent) among 

Canadian- (US-) listed stocks around days of various cannabis legalization announcement-

types and insignificantly different to herding outside those days; what is more, US-listed 

Canadian cannabis stocks exhibit significant herding (unlike US-listed domestic ones), with 

cross market herding being almost non-existent.  

Our findings clearly suggest that greater (lower) mood-congruence in regulators’ approaches 

towards cannabis promotes (inhibits) herding in the cannabis industry as the diametrically 

opposed (in mood-congruence terms) regulatory environments of Canada and the US denote. 

Cannabis stocks in Canada operate in a more predictable and uniformly regulated market 

setting, where the progressive relaxation of restrictions on cannabis by the government is 

aligned with social mood on the issue and has led the industry to develop its own growth-

trajectory and operate with fewer uncertainties. This has led to clearer prospects for Canadian 

cannabis firms, motivating them to gradually expand their financing scope via cross-listings 

(in the US), mergers and acquisitions. As a result, this has helped create a positive narrative 

for Canadian cannabis firms which encourages investors to jump on their bandwagon, be it in 

Canada or the US (given the evidence on cross-listed stocks’ herding shown above). The 

regulatory certainty surrounding cannabis’ treatment in Canada may further fuel this by 

potentially emitting the impression to investors that the cannabis industry enjoys regulatory 

endorsement, thus entailing lower risk. Conversely, the ambivalent regulatory stance on 

cannabis in the US raises the uncertainty-levels of the country’s industry and enhances the 

industry’s informational risk. This is likely to render investors more cautious before choosing 

to follow any trend (they are likely to either choose to refrain from trading or trade only after 

consideration of fundamentals) and this is one explanation potentially underlying the limited 

presence of herding among US cannabis stocks. Moreover, the fact that the US cannabis 

industry is technically fragmented (given the legal barriers that restrict the scope of cannabis 
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firms’ operations to their home state) would be expected to tacitly bias investors’ focus in 

favour of their home state’s cannabis firms, thus rendering it more difficult for herding to 

evolve among cannabis stocks at the country-wide level. 

The results reported here are particularly relevant to regulators and policy makers, 

particularly in countries where the cannabis industry has yet to develop, as they denote that 

drafting a policy mix for this industry would benefit from addressing its possible behavioural 

implications. The fact, for example, that herding appears stronger (weaker) in Canada (the 

US) where cannabis is subject to a more (less) mood-congruent policy treatment suggests 

that, as regulators cater to social mood regarding a newly born industry by adopting mood-

congruent policies, the potential for investors viewing the industry as less risky and herding 

towards it grows – and with it, the market’s informational inefficiency. To mitigate the latter, 

regulators should strive to ensure both that the new industry’s companies adhere to 

established transparency standards (in order to allow the investment public better access to 

information about the industry and reduce the incentive to herd) and exhibit no slack in these 

standards’ enforcement. What is more, the fact that the cannabis industry has been found to 

accommodate behavioural trading patterns should be of key interest to investors, who could 

consider using those patterns to inform their decision making before entering positions in this 

industry’s stocks. An example here would be an investor trading Canadian cannabis stocks, 

which as we have observed, generate herding both in Canada and in the US; in view of this, 

she could consider forming two portfolios, one of Canadian-listed stocks and one of the exact 

same stocks listed in the US and monitor changes in both these portfolios’ returns 

(considering the low volumes of cannabis stocks, price-differences between the two 

portfolios’ stocks would not be unlikely) and, at the same time, gauge how herding varies 

over time between the two portfolios. If so, she could then study how differences in 

portfolios’ returns vary vis-à-vis differences in their herding and  
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formulate an ad hoc arbitrage strategy conditional on the herding intensity of each portfolio.    
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Figure 1: A summary of testable hypotheses 

 
Panel A: Mood congruence of regulations and herding 

Outcome\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding enhanced Industry viewed as “hot” and “endorsed” by the state 

(Hypothesis 1a) 

Higher uncertainty due to regulatory risk; herding used as a tool 

for coping with it (Hypothesis 1c) 

Herding deterred Industry more informationally transparent (Hypothesis 

1b) 

Higher uncertainty makes industry appear risky; people forego 

investing or trade based on fundamentals (Hypothesis 1d) 

 

Panel B: Market states and herding 

Condition\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding enhanced Herding stronger during up markets due to sentiment/habit formation/overconfidence 
vs. (Hypothesis 2a) 

Herding stronger during down markets due to synchronous sales by risk-averse investors 

Herding deterred Herding stronger during up markets due to positive mood effect 
vs. (Hypothesis 2b) 

Herding stronger during down markets due to enhanced risk aversion 

 

Panel C: Market volatility and herding 

Condition\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding enhanced Herding stronger during high volatility periods; used as a tool to cope with risk/uncertainty 

vs. (Hypothesis 3a) 
Herding stronger during low volatility periods as it is easier and less risky to track others’ trades 

Herding deterred Herding stronger during high volatility periods due to investors’ risk aversion 

vs. (Hypothesis 3b) 

Herding stronger during low volatility periods due to less information-based trading 

 

Panel D: Market volume and herding 

Condition\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding enhanced Herding stronger during high volume periods as lower transaction costs attract more non-information-based trading 
(Hypothesis 4) 

Herding deterred 

 

Panel E: Stock caps and herding 

Condition\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding enhanced Herding irrespective of size as all stocks viewed as 
“hot” and “endorsed by regulators (Hypothesis 5a) 

Herding irrespective of size as all cannabis stocks are viewed as 
more risky/uncertain; herding employed as coping strategy 

(Hypothesis 5c) 

Herding deterred Herding stronger in small stocks as small cap firms are 

less likely to benefit from increased informational 
transparency (Hypothesis 5b) 

Herding deterred across all caps due to overall regulatory 

risk/uncertainty (Hypothesis 5d) 

Herding insignificant irrespective of cap as investors facing more 
uncertainty abstain from trading the industry’s stocks altogether 

(Hypothesis 5e) 

 

Panel F: Cannabis industry sectors and herding 

Condition\Environment More mood-congruent regulation (Canada) Less mood-congruent regulation (US) 

Herding encouraged Herding irrespective of sector (Hypotheses 6a and 6c) 

Herding discouraged Herding stronger for sectors of greater informational 
opacity, i.e. touch-the-plant ones, due to lower 

informational transparency (Hypothesis 6b) 

Herding deterred across all sectors due to overall regulatory 
risk/uncertainty (Hypothesis 6d) 

Herding insignificant irrespective of sector as investors facing 
more uncertainty abstain from trading the industry’s stocks 

altogether (Hypothesis 6e) 
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Table 1: Summary statistics 

 Canada US 

 𝐶𝑆𝐴𝐷𝑚,𝑡 𝑅𝑚,𝑡 𝐶𝑆𝐴𝐷𝑚,𝑡 𝑅𝑚,𝑡 

Panel A: Full sample 

 

Mean  3.4002 -0.1038 5.9049 -0.1909 

Standard deviation 1.0049 1.2462 1.2098 1.3923 

Skewness  0.6592 

(0.0000) 

-0.0859 

(0.1012) 

1.2150 

(0.0000) 

0.0206 

(0.6944) 

Excess kurtosis 1.6207 

(0.0000) 

5.5899 

(0.0000) 

4.4648 

(0.0000) 

11.1004 

(0.0000) 

Jarque-Bera 397.7345 

(0.0000) 

2850.1014 

(0.0000) 

2359.9670 

(0.0000) 

11254.1641 

(0.0000) 

 

Panel B: Sample composition (number of stocks) 

Total industry  156 303 

Agricultural Technology 7 21 

Biotechnology 12 35 

Consumption Devices 3 12 

Cultivation and Retail 58 65 

Healthcare 4 5 

Hemp Products 8 36 

Investment and Finance 19 16 

Marijuana Products 21 26 

Other Ancillary 1 13 

Real Estate 0 10 

Secondary Services 10 33 

Tech and Media 7 23 

Unclassified 6 8 
 

The table presents several descriptive statistics (mean; standard deviation; skewness; excess kurtosis; Jarque-Bera 

normality test statistic) for US- and Canadian-listed cannabis stocks for the 03/01/2011-18/09/2019 period in Panel 

A, with Panel B presenting the composition of the sample across markets and sectors. Parentheses include p-values.  
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Table 2: Unconditional and conditional (on market performance, volatility and volume) herding 

 𝛽0 𝛽1 𝛽2 𝛽3 𝛽4 R
2 

Panel A: Unconditional herding  

Canada 2.6051 

(0.0000) 

1.0157 

(0.0000) 

-0.0605 

(0.0000) 

  0.4709 

US 5.1740 

(0.0000) 

0.7395 

(0.0000) 

-0.0017 

(0.7280) 

  0.3591 

Panel B: Herding conditioned on market performance 

Canada 2.6082 

(0.0000) 

1.1174 

(0.0000) 

0.9237 

(0.0000) 

-0.0585 

(0.0000) 

-0.0591 

(0.0000) 

0.4850 

F-stat 

(H0: 𝛽3 = 𝛽4) 
0.0021 

(0.9634) 

     

US 5.1749 

(0.0000) 

1.0121 

(0.0000) 

0.5645 

(0.0000) 

-0.0293 

(0.0001) 

0.0127 

(0.0267) 

0.3917 

F-stat 

(H0: 𝛽3 = 𝛽4) 
23.7995 

(0.0000) 

     

Panel C: Herding conditioned on market volatility 

Canada 2.5623 

(0.0000) 

1.0365 

(0.0000) 

1.1952 

(0.0000) 

-0.0622 

(0.0000) 

-0.1508 

(0.0041) 

0.4726 

F-stat 

(H0: 𝛽3 = 𝛽4) 
3.0529 

(0.1007) 

     

US 5.1154 

(0.0000) 

0.7002 

(0.0000) 

0.8328 

(0.0000) 

0.0029 

(0.5696) 

0.1038 

(0.0558) 

0.3673 

F-stat 

(H0: 𝛽3 = 𝛽4) 
3.6134 

(0.0574) 

     

Panel D: Herding conditioned on market volume 

Canada 2.6230 

(0.0000) 

1.1704 

(0.0000) 

0.8758 

(0.0000) 

-0.0758 

(0.0000) 

-0.0567 

(0.0000) 

0.4935 

F-stat 

(H0: 𝛽3 = 𝛽4) 
2.4642 

(0.1166) 

     

US 5.2026 

(0.0000) 

0.9024 

(0.0000) 

0.5697 

(0.0000) 

-0.0158 

(0.0029) 

0.0092 

(0.4905) 

0.3749 

F-stat 

(H0: 𝛽3 = 𝛽4) 
3.5208 

(0.0607) 

     

 

The table presents estimates from the following equations: 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1|𝑅𝑚,𝑡| +  𝛽2𝑅𝑚,𝑡
2 +  𝑒𝑡 (Panel A) 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷𝑈𝑃|𝑅𝑚,𝑡| +  𝛽2(1 − 𝐷𝑈𝑃)|𝑅𝑚,𝑡| + 𝛽3𝐷𝑈𝑃𝑅𝑚,𝑡
2 + 𝛽4(1 − 𝐷𝑈𝑃)𝑅𝑚,𝑡

2 +  𝑒𝑡 (Panel B) 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷𝐻𝑉𝐿𝑇|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷𝐻𝑉𝐿𝑇)|𝑅𝑚,𝑡| + 𝛽3𝐷𝐻𝑉𝐿𝑇𝑅𝑚,𝑡
2 + 𝛽4(1 − 𝐷𝐻𝑉𝐿𝑇)𝑅𝑚,𝑡

2 +  𝑒𝑡 (Panel C) 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷𝐻𝑉𝐿𝑀|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷𝐻𝑉𝐿𝑀)|𝑅𝑚,𝑡| +  𝛽3𝐷𝐻𝑉𝐿𝑀𝑅𝑚,𝑡
2 +  𝛽4(1 − 𝐷𝐻𝑉𝐿𝑀)𝑅𝑚,𝑡

2 +  𝑒𝑡 (Panel D) 

All four equations are estimated for the full sample (03/01/2011 – 18/09/2019) window for US- and Canadian-listed 

cannabis stocks separately. P-values are estimated based on heteroscedasticity-autocorrelation corrected standard 

errors and are included in parentheses. The significance of the difference between 𝛽3 and 𝛽4 is tested via F-tests in 

Panels B, C and D. 𝐶𝑆𝐴𝐷𝑚,𝑡 (𝑅𝑚,𝑡) is the daily cross-sectional absolute deviation of returns (average return) for US- 

and Canadian-listed cannabis stocks. 𝐷𝑈𝑃 =1 if 𝑅𝑚,𝑡  > 0, zero otherwise. 𝐷𝐻𝑉𝐿𝑇  = 1 if volatility on day t is higher than 

its previous 30-days’ moving average, zero otherwise. 𝐷𝐻𝑉𝐿𝑀 = 1 if volume on day t is higher than its previous 30-

days’ moving average, zero otherwise.  
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Table 3: Herding across size quintiles 

 𝛽0 𝛽1 𝛽2 R
2 

Panel A: Quintile 1 (smallest) 

Canada 1.3596 

(0.0000) 

1.5796 

(0.0000) 

-0.0120 

(0.0003) 

0.6108 

US 5.1476 

(0.0000) 

1.4750 

(0.0000) 

-0.0205 

(0.0000) 

0.3938 

Panel B: Quintile 2  

Canada 3.8131 

(0.0000) 

0.0852 

(0.3143) 

0.0554 

(0.0000) 

0.0509 

US 6.0874 

(0.0000) 

0.6927 

(0.0000) 

0.0692 

(0.0000) 

0.3154 

Panel C: Quintile 3  

Canada 2.7462 

(0.0000) 

1.1608 

(0.0000) 

-0.0149 

(0.0022) 

0.3557 

US 5.4513 

(0.0000) 

0.4327 

(0.0000) 

0.0798 

(0.0000) 

0.2623 

Panel D: Quintile 4  

Canada 3.1447 

(0.0000) 

0.6503 

(0.0000) 

0.0235 

(0.0012) 

0.3184 

US 4.7434 

(0.0000) 

0.6836 

(0.0000) 

0.0175 

(0.0410) 

0.2081 

Panel E: Quintile 5 (largest) 

Canada 2.7245 

(0.0000) 

0.6064 

(0.0000) 

-0.0287 

(0.0000) 

0.1596 

US 3.6023 

(0.0000) 

0.5848 

(0.0000) 

0.0018 

(0.7271) 

0.1567 

 

The table presents estimates from the following equation: 𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 + 𝛽1|𝑅𝑚,𝑡| + 𝛽2𝑅𝑚,𝑡
2 + 𝑒𝑡 

The above equation is estimated for each of the five size-quintiles of US- and Canadian-listed cannabis stocks 

separately. To construct the quintiles, we sort the cannabis stocks listed in each country each year according to 

their market capitalization as of December 31
st
 of the immediately preceding year and then split them into five 

equal-sized quintiles. We then estimate the above equation for each quintile for the full sample (03/01/2011 – 

18/09/2019) window. P-values are estimated based on heteroscedasticity-autocorrelation corrected standard 

errors and are included in parentheses. 𝐶𝑆𝐴𝐷𝑚,𝑡 (𝑅𝑚,𝑡) is the daily cross-sectional absolute deviation of returns 

(average return) for US- and Canadian-listed cannabis stocks. 
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Table 4: Herding in cannabis sectors  
 𝛽0 𝛽1 𝛽2 R2 

Panel A: Agricultural Technology 

Canada  1.4569 
(0.0000) 

1.3673 
(0.0000) 

-0.0433 
(0.0000) 

0.5194 

US 5.0763 

(0.0000) 

0.7598 

(0.0000) 

-0.0018 

(0.6806) 

0.3440 

Panel B: Biotechnology 

Canada  2.9471 

(0.0000) 

1.0562 

(0.0000) 

-0.0267 

(0.0000) 

0.4127 

US 3.9677 
(0.0000) 

0.7274 
(0.0000) 

0.0166 
(0.0799) 

0.3328 

Panel C: Consumption Devices 

Canada  1.2670 

(0.0000) 

0.8612 

(0.0000) 

-0.0142 

(0.0000) 

0.4339 

US 4.8793 

(0.0000) 

0.9649 

(0.0000) 

-0.0036 

(0.5069) 

0.4191 

Panel D: Cultivation and Retail 

Canada  2.1955 
(0.0000) 

1.1113 
(0.0000) 

-0.0771 
(0.0000) 

0.4075 

US 2.5234 

(0.0000) 

1.1379 

(0.0000) 

-0.0586 

(0.0000) 

0.3918 

Panel E: Healthcare 

Canada  0.9950 

(0.0000) 

1.3664 

(0.0000) 

-0.0456 

(0.0000) 

0.4757 

US 1.9854 
(0.0000) 

1.1598 
(0.0000) 

-0.0211 
(0.0000) 

0.4958 

Panel F: Hemp Products 

Canada  2.3564 

(0.0000) 

1.0576 

(0.0000) 

-0.0274 

(0.0000) 

0.4516 

US 6.1204 

(0.0000) 

0.8219 

(0.0000) 

-0.0083 

(0.0714) 

0.2846 

Panel G: Investment and Finance 

Canada  1.2186 

(0.0000) 

1.5805 

(0.0000) 

-0.0997 

(0.0000) 

0.5516 

US 2.1657 

(0.0000) 

1.2336 

(0.0000) 

-0.0245 

(0.0000) 

0.5337 

Panel H: Marijuana Products 

Canada  1.6544 

(0.0000) 

1.3022 

(0.0000) 

-0.0456 

(0.0000) 

0.5411 

US 4.0999 

(0.0000) 

1.1434 

(0.0000) 

-0.0074 

(0.0829) 

0.5121 

Panel I: Other Ancillary 

US 4.0717 
(0.0000) 

1.1939 
(0.0000) 

-0.0155 
(0.0116) 

0.4589 

Panel J: Real Estate 

US 3.9056 

(0.0000) 

1.1399 

(0.0000) 

-0.0323 

(0.0000) 

0.3657 

Panel K: Secondary Services 

Canada  1.6010 

(0.0000) 

1.3062 

(0.0000) 

-0.0256 

(0.0006) 

0.6370 

US 4.4469 
(0.0000) 

1.0407 
(0.0000) 

-0.0218 
(0.0000) 

0.3316 

Panel L: Tech and Media 

Canada  2.0055 

(0.0000) 

1.1634 

(0.0000) 

-0.0288 

(0.0000) 

0.4907 

US 4.9708 

(0.0000) 

0.8061 

(0.0000) 

0.0053 

(0.5547) 

0.3274 

Panel M: Unclassified 

Canada  1.8864 
(0.0000) 

0.8911 
(0.0000) 

-0.0463 
(0.0000) 

0.2537 

US 2.9017 

(0.0000) 

0.9484 

(0.0000) 

-0.0169 

(0.0985) 

0.3878 

 

The table presents estimates from the following equation: 𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 + 𝛽1|𝑅𝑚,𝑡| +  𝛽2𝑅𝑚,𝑡
2 + 𝑒𝑡 

The above equation is estimated for each cannabis sector for US- and Canadian-listed cannabis stocks separately for the 

full sample (03/01/2011 – 18/09/2019) window. The classification is based on https://marijuanaindex.com/, which is the 

prime provider of cannabis-industry indices in North America. No estimates are provided for “Other Ancillary” and “Real 

Estate” for Canadian-listed cannabis stocks, as they included one and zero stocks, respectively, for those sectors. P-values 

are estimated based on heteroscedasticity-autocorrelation corrected standard errors and are included in parentheses. 

𝐶𝑆𝐴𝐷𝑚,𝑡 (𝑅𝑚,𝑡) is the daily cross-sectional absolute deviation of returns (average return) for US- and Canadian-listed 

cannabis stocks. 

https://marijuanaindex.com/
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Table 5: Cannabis announcement-effects over herding 
 𝛽0 𝛽1 𝛽2 𝛽3 𝛽4 R2 

Panel A: Effects of all announcements (Canadian-listed stocks)  

 2.6072 

(0.0000) 

1.2668 

(0.0000) 

1.0075 

(0.0000) 

-0.1174 

(0.0591) 

-0.0595 

(0.0000) 

0.4711 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.8664 
(0.3521) 

     

Panel B: Effects of all announcements (US-listed stocks) 

 5.1889 
(0.0000) 

0.8056 
(0.0000) 

0.6872 
(0.0000) 

-0.0083 
(0.1639) 

0.0099 
(0.4091) 

0.3597 

F-stat 

(H0: 𝛽3 = 𝛽4) 

2.1827 

(0.1397) 

     

Panel C: Effects of recreational announcements (US-listed stocks) 

 5.1873 
(0.0000) 

0.8623 
(0.0000) 

0.7004 
(0.0000) 

-0.0127 
(0.0667) 

0.0061 
(0.6106) 

0.3600 

F-stat 

(H0: 𝛽3 = 𝛽4) 

2.1466 

(0.1430) 

     

Panel D: Effects of medical announcements (US-listed stocks) 

 5.1694 

(0.0000) 

0.8534 

(0.0000) 

0.7369 

(0.0000) 

-0.0348 

(0.5080) 

-0.0014 

(0.7869) 

0.3588 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.4108 

(0.5216) 

     

Panel E: Effects of federal announcements (US-listed stocks) 

 5.1739 

(0.0000) 

0.9262 

(0.0374) 

0.7385 

(0.0000) 

-0.0437 

(0.8042) 

-0.0016 

(0.7447) 

0.3586 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.0570 

(0.8113) 

     

Panel F: Effects of state announcements (US-listed stocks) 

 5.1883 

(0.0000) 

0.7686 

(0.0000) 

0.7014 

(0.0000) 

-0.0054 

(0.4242) 

0.0088 

(0.4537) 

0.3589 

F-stat 

(H0: 𝛽3 = 𝛽4) 

1.3161 

(0.2514) 

     

Panel G: Effects of municipal announcements (US-listed stocks) 

 5.1761 

(0.0000) 

0.9665 

(0.0000) 

0.7288 

(0.0000) 

-0.0145 

(0.2406) 

-0.0027 

(0.6167) 

0.3615 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.8135 
(0.3672) 

     

Panel H: Effects of Other Territories’ announcements (US-listed stocks) 

 5.1730 
(0.0000) 

0.8880 
(0.0035) 

0.7380 
(0.0000) 

-0.0397 
(0.8002) 

-0.0016 
(0.7571) 

0.3587 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.0593 

(0.8077) 

     

Panel I: Effects of Gallup polls’ announcements (US-listed stocks) 

 5.1722 
(0.0000) 

0.5920 
(0.0173) 

0.7439 
(0.0000) 

0.0013 
(0.9828) 

-0.0019 
(0.7034) 

0.3590 

F-stat 

(H0: 𝛽3 = 𝛽4) 

0.0030 

(0.9567) 

     

 

The table presents the estimates from the following equation: 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1𝐷|𝑅𝑚,𝑡| +  𝛽2(1 −  𝐷)|𝑅𝑚,𝑡| +  𝛽3𝐷𝑅𝑚,𝑡
2 +  𝛽4(1 − 𝐷)𝑅𝑚,𝑡

2 +  𝑒𝑡 

The above regression model is estimated for the Canadian- (Panel A) and US- (Panels B-I) listed cannabis 

stocks for the full sample window (03/01/2011-18/09/2019) controlling for a series of announcements 

pertaining to cannabis’ legalization/decriminalization at the country level (US; Canada) and various subsets of 

those announcements (for the US only), including recreational cannabis announcements (Panel C), medical 

cannabis announcements (Panel D), federal announcements (Panel E), state announcements (Panel F), 

municipal announcements (Panel G), Other Territories’ announcements (Panel H) and Gallup polls’ 

announcements (Panel I). D here is a dummy variable assuming the value of unity for the 5-day window [-2, +2] 

surrounding an announcement, zero otherwise. P-values are estimated based on heteroscedasticity-

autocorrelation corrected standard errors and are included in parentheses.  
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Table 6: Cross market herding 

 𝛽0 𝛽1 𝛽2 𝛽3 R
2
 

Panel A: Effect of US-listed cannabis stocks over the herding of Canadian-listed cannabis stocks 

 2.5955 

(0.0000) 

1.0241 

(0.0000) 

-0.0697 

(0.0000) 

0.0093 

(0.0002) 

0.4708 

Panel B: Effect of Canadian-listed cannabis stocks over the herding of US-listed cannabis stocks 

 5.1793 

(0.0000) 

0.7457 

(0.0000) 

-0.0001 

(0.9879) 

-0.0095 

(0.0951) 

0.3550 

Panel C: Herding among US-listed Canadian cannabis stocks 

 1.8120 

(0.0000) 

1.2669 

(0.0000) 

-0.0858 

(0.0000) 

 0.4246 

Panel D: Herding among US-listed domestic (US) cannabis stocks 

 5.8963 

(0.0000) 

0.7677 

(0.0000) 

-0.0050 

(0.2234) 

 0.3286 

Panel E: Effect of US-listed domestic (US) cannabis stocks over the herding of US-listed Canadian 

cannabis stocks 

 1.7992 

(0.0000) 

1.2719 

(0.0000) 

-0.0904 

(0.0000) 

0.0071 

(0.0050) 

0.4264 

Panel F: Effect of US-listed Canadian cannabis stocks over the herding of US-listed domestic (US) 

cannabis stocks  

 5.8901 

(0.0000) 

0.7656 

(0.0000) 

-0.0061 

(0.1373) 

0.0064 

(0.1332) 

0.3316 

 

The table presents estimates from the following equations: 

𝐶𝑆𝐴𝐷𝑚,𝑡 =  𝛽0 +  𝛽1|𝑅𝑚,𝑡| +  𝛽2𝑅𝑚,𝑡
2 +  𝑒𝑡 (Panels C and D) 

𝐶𝑆𝐴𝐷𝐶𝐴𝑁𝐴𝐷𝐴,𝑡 =  𝛽0 + 𝛽1|𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡| + 𝛽2𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡
2 + 𝛽3𝑅𝑈𝑆,𝑡

2 + 𝑒𝑡 (Panel A)  

𝐶𝑆𝐴𝐷𝑈𝑆,𝑡 =  𝛽0 + 𝛽1|𝑅𝑈𝑆,𝑡| +  𝛽2𝑅𝑈𝑆,𝑡
2 +  𝛽3𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡

2 + 𝑒𝑡 (Panel B) 

𝐶𝑆𝐴𝐷𝐶𝑅𝑂𝑆𝑆,𝑡 =  𝛽0 + 𝛽1|𝑅𝐶𝑅𝑂𝑆𝑆,𝑡| +  𝛽2𝑅𝐶𝑅𝑂𝑆𝑆,𝑡
2 + 𝛽3𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡

2 + 𝑒𝑡   (Panel E)                        

𝐶𝑆𝐴𝐷𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡 =  𝛽0 +  𝛽1|𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡| + 𝛽2𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡
2 +  𝛽3𝑅𝐶𝑅𝑂𝑆𝑆,𝑡

2 + 𝑒𝑡  (Panel F)              

All four equations are estimated for the full sample (03/01/2011 – 18/09/2019) window; P-values are 

estimated based on heteroscedasticity-autocorrelation corrected standard errors and are included in 

parentheses. 𝐶𝑆𝐴𝐷𝑈𝑆,𝑡 (𝑅𝑈𝑆,𝑡) and 𝐶𝑆𝐴𝐷𝐶𝐴𝑁𝐴𝐷𝐴,𝑡 (𝑅𝐶𝐴𝑁𝐴𝐷𝐴,𝑡) are the daily cross-sectional absolute deviations 

of returns (average returns) for US- and Canadian-listed cannabis stocks, respectively. 𝐶𝑆𝐴𝐷𝐶𝑅𝑂𝑆𝑆,𝑡 

(𝑅𝐶𝑅𝑂𝑆𝑆,𝑡) and 𝐶𝑆𝐴𝐷𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡 (𝑅𝐷𝑂𝑀𝐸𝑆𝑇𝐼𝐶,𝑡) are the daily cross-sectional absolute deviations of returns 

(average returns) for Canadian US-listed and domestic (i.e. US) US-listed cannabis stocks, respectively. 

 


	Reg cs
	2020_Andrikopoulos_Gebka_and_Kallinterakis_PURE_Accepted_Version_

