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Abstract  

This thesis seeks to understand the theoretical and empirical relationship 

between gambling and financial market speculation. More specifically, are there 

fundamental conceptual differences between engaging in traditional forms of 

gambling, such as sports betting and electronic gambling machines, and engaging 

in speculative activities on the financial markets such as day trading and penny 

stocks? And, regardless of whether conceptual differences exist, a) To what extent 

do traditional gamblers engage in financial market speculation and vice versa?, and 

b) What individual differences, if any, predict engagement in one but not the other? 

In a series of four studies this thesis documents that gambling is 

conceptually distinct from investment, but that financial speculation is 

conceptually intermediate between gambling and investment. Consistent with the 

conceptual overlap between gambling and speculation, the studies within this 

thesis show there to be a strong empirical relationship at both the population level 

and individual level between these two activities.  

In general, the large majority of speculators also appear to engage in 

traditional forms of gambling, particularly skill-based formats. An important 

reason for this overlap is that skill-based gambling and speculation are very 

similar to each other. Because of the similarity in their nature, they tend to attract 

similar types of people. A central feature of both gamblers and speculators is 

having a propensity for taking risk, and secondarily, having an excitement-seeking 

orientation. Speculators and skill-based gamblers also both share cognitive biases 

of overconfidence, a tendency to confirm rather than disconfirm beliefs, illusion of 

control, gravitation toward products with low participation costs and high 

potential returns, and being highly loss-averse. 

Although the large majority of speculators are involved in gambling, only a 

minority of gamblers are involved in financial speculation. The likely reason for 

this difference is likely that most skill-based gamblers do not perceive themselves 

to have the level of knowledge, experience, or income needed for financial 

speculation. Consistent with this contention, age, educational attainment, and 

income are the demographic variables that most strongly discriminate between 

speculators and gamblers.  
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INTRODUCTION 

There is considerable debate and confusion concerning the relationship 

between gambling, speculation, and financial investment. Within the gambling 

field, some surveys of gambling participation include questions about high-risk 

stocks, speculative investments, and/or day trading, and some surveys do not 

(Williams, Volberg, & Stevens, 2012; Williams, Volberg, Stevens et al., 2017).  

Similarly, within the financial literature and broader sector there is recognition of 

a continuum between investment-like products/activities (e.g., long-term holding 

of bonds or mutual funds and ‘blue chip’ stocks) and more speculative products 

and activities such as day trading, shorting, penny stocks, and options and futures. 

The latter are often described as gambling-like (e.g., Boyer & Vorkink, 2014; Dorn, 

Dorn, & Sengmueller, 2012; Kumar, 2009; Skeel, 2009). This uncertainty is also 

shared by the general public, with 36.5% of North American adults indicating that 

‘blue chip’ stocks were a form of gambling and 57.2% reporting that ‘high risk’ 

stocks were a form of gambling (Williams, Stevens, & Nixon (2011) as reported in 

Williams et al., 2017)). 

 With the advent of on-line trading, many people have chosen to take direct 

control of their investments despite empirical evidence that very few individual 

investors consistently outperform the market or investment professionals over 

time (Barber & Odean, 2000; Barber, Lee, Liu, & Odean, 2009, Grinblatt & 

Keloharju, 2000; Schlarbaum, Lewellen, & Lease, 1978a, 1978b). The basis for this 

poor performance appears to be the fact that people who invest themselves tend to 

trade more frequently, thereby incurring much higher transaction costs, and 

choose more speculative products/activities that have the potential for very high 

returns but, in most cases, actually provide low or negative returns (Barber  et al. 

2009; Kumar, 2009). In light of this there has been some conjecture that 

individuals who are engaging in speculative ‘gambling-like’ investing are actually 

gamblers who have simply added stock trading to their repertoire.  

 Prior to this thesis investigation the author was unaware of any empirical 

evidence to suggest that high-risk investors or speculators are also gamblers or 

vice versa. There was, however, some evidence within the behavioural finance 

literature that suggested interesting parallels between independent investors and 

http://en.wikipedia.org/wiki/Speculation
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gamblers that warranted investigation and lent support for the hypothesis that 

speculation and gambling are related activities. This research gap, as well as the 

need to bring greater conceptual clarity to the relationship between gambling and 

speculation, was the primary impetus for the present investigation. 

In a broad context, this thesis first of all seeks to understand the theoretical 

and empirical relationship between gambling and financial market speculation. In 

particular, it examines whether there are fundamental conceptual differences 

between engaging in traditional forms of gambling, such as sports betting and 

electronic gambling machines, and engaging in speculative activities on the 

financial markets such as day trading and penny stocks. Second, regardless of 

whether conceptual differences exist, a) To what extent do traditional gamblers 

engage in financial market speculation and vice versa?, and b) What are the 

individual similarities and differences between gamblers and speculators?  

The thesis consists of four papers intended to bring some clarity to these 

issues. Three of these papers have recently been published and the fourth in 

currently under review. The first paper (‘Literature Review’; Arthur, Williams & 

Delfabbro, 2016) sets the stage by providing a comprehensive review of what is 

currently known about both the conceptual and empirical relationship between 

gambling, speculation, and investment. As will be seen, conceptually, it was found 

that gambling differs from investment on many different attributes and should be 

seen as conceptually distinct. On the other hand, financial speculation was found to 

be conceptually intermediate between gambling and investment, with some of its 

attributes gambling-like and some being investment-like. This literature review 

also confirmed there to be relatively little research on the empirical relationship 

between gambling, speculation, and investment aside from a few studies that 

document motivational and cognitive bias parallels between investors and 

gamblers and few studies that document an association between population level 

changes in level of lottery involvement and level of speculative lottery-type stock 

involvement. 

An important research gap identified in this literature review is that there 

was virtually no research on the empirical relationship between gambling and 

speculation at an individual level. The subsequent three papers in this thesis 
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provide a more in-depth examination of the empirical relationship between 

gambling, speculation, and investment at this individual level.  

The first paper in this series (Paper 2; Arthur, Delfabbro & Williams, 2015) 

is a secondary analysis of two large scale Canadian studies of gambling (n = 8,498 

and n = 4,121) examining the a) overlap between engaging in gambling and 

engaging in “high-risk stocks, options or futures or day trading”; b) demographic 

and behavioural profile of high-risk stock players; and c) demographic and 

gambling variables differentiating gamblers from high-risk stock players. 

 The second paper in this series (Paper 3; Arthur & Delfabbro, 2016), is a 

study of day traders in South Australia derived from a secondary analysis of a large 

state-wide prevalence study of gambling (n = 9,508). It had the same research 

questions as in Paper 2 in an effort to determine whether the findings Paper 2 

would be replicated in a different country using a somewhat different definition of 

speculative financial activity. 

A limitation of Papers 2 and 3 are that they were primarily studies of 

gambling involving a secondary analysis of the subset of investors/speculators 

that were also sampled. In addition, their focus was primarily just on the 

demographic and gambling variables that were similar or different between the 

groups. Consequently, as a counterpoint to this, the final study in this thesis (Paper 

4, Arthur, Delfabbro, Williams, & Varjassy, submitted) was an empirical 

investigation of the actual investment behaviour of 103 people in a simulated stock 

market task, with a significant portion of these individuals having an educational 

or occupational background in finance. The principal aim of this final investigation 

was to examine: a) the riskiness of decision-making behaviour and whether the 

factors that related to gambling behaviour were similar to those related to 

financial decision-making; b) whether performance in a financial decision-making 

simulation task was related to individual differences in gambling behaviour. To 

investigate these hypotheses, the riskiness of their investment decisions was 

examined in relation to a comprehensive set of variables including self-reported 

gambling behaviour, personality, intelligence, susceptibility to cognitive biases, 

cognitive style, propensity for risk taking, and demographics which have been 

previously identified as potentially important in these contexts.  
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LITERATURE REVIEW: PAPER 1: Arthur, Williams & 

Delfabbro (2016) 

 

Introduction 

The present literature review is a comprehensive examination of what is 

currently known about the conceptual and empirical relationship between 

gambling, investing, and speculation. As will be seen, on a theoretical level, this 

review concludes that investment is clearly distinct from gambling, but that 

financial speculation is conceptually intermediate between the two, with some of 

its attributes being gambling-like, and some of its attributes being investment-like. 

This review also shows that there is relatively little literature on the empirical 

relationship between gambling, investing, and speculation, especially at the 

individual level. This sets the stage for the three empirical investigations in this 

thesis (Paper 2, Paper 3, Paper 4) that endeavor to address this research gap.  

The present literature review was published in 2016 as a component of this 

doctoral thesis: Arthur, J.N., Williams, R.J., & Delfabbro, P. (2016). The conceptual 

and empirical relationship between gambling, investing, and financial market 

speculation. Journal of Behavioral Addictions, 5 (4), 580-591. The publication itself 

is presented in Appendix A. What is presented below is an edited version of this 

paper. To avoid redundancy, the sections of the publication that describe and 

discuss the results of Papers 2 and 3 in the present thesis have been removed 

(these empirical studies in Papers 2 and 3 were incorporated into the literature 

review as they were completed and published prior to the literature review 

actually being published). 
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The relationship between financial market activity and gambling has been 

debated for quite some time (e.g., Dewey, 1905; Lapp, 1909; MacDougall, 1936; 

McMath, 1921; Proctor, 1887). This debate continues today. Within the financial 

sector it is common to identify certain stock market activities as gambling-like 

(e.g., Boyer & Vorkink, 2014; Dorn, Dorn, & Sengmueller, 2012; Hazen, 1991; 

Kumar, 2009; Skeel, 2009). Similarly, within the gambling field, population surveys 

of gambling participation sometimes include questions about high-risk stocks, 

speculative investments, and/or day trading in addition to traditional forms of 

gambling (Williams, Volberg, & Stevens, 2012; Williams, Volberg, Stevens et al., 

2017).   

 Although financial market activity and gambling both entail financial risk, 

most people tend to regard these things as fundamentally different. The purchase 

of guaranteed investment certificates (GIC), government or corporate bonds, and 

company shares (stocks) are often thought of as ‘investments’, with the term 

investment having connotations of low risk, positive expected returns, influenced 

by skill and knowledge, and a wise thing to engage in. In contrast, gambling has 

connotations of being high risk, with negative expected returns, influenced 

primarily by chance, potentially addictive and/or financially ruinous, and involving 

a completely different set of activities. Indeed, the harmful and addictive potential 

of gambling is well established, attributable in part to the short-term time frame of 

most gambling activities (usually seconds or minutes), the existence of ‘continuous 

forms’ of gambling (e.g., slot machines, casino table games) that allow for a rapid 

series of bets, and the negative expected return of most games. As these structural 

features tend to be absent in investment, ‘problematic investing’ is expected to be 

extremely rare, if it exists at all.  

 That being said, within the financial sector there is a continuum between 

investment and more ‘speculative’ activities that are shorter term, higher risk, and 

with a primary focus on making a monetary profit. Examples of speculation are:  

 Day Trading and High-Frequency Trading, where stocks are bought and sold in 

the same day with the express purpose of making an immediate profit on minor 

changes in valuation. 

 Penny Stocks (also known as ‘lottery stocks’) of companies with relatively little 

or no actual assets (the reason their stock price is usually so low) but with a 
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small chance of increasing to many multiples of their current value if their 

venture is successful.  

 Shorting. This involves borrowing the stock, immediately selling it, and then 

hoping the market value of the stock declines so the person can repurchase it at 

this lower price, return it to the lender, and make a profit.   

 Derivatives. There are speculative elements to the derivatives market, where 

people enter into off-exchange contracts relating to the performance of a stock, 

commodity, or index on the actual exchange and where the asset may in fact 

never actually be purchased. The purchase of ‘options’ to buy or sell a 

commodity or stock at a specified price before a specified date is one example. 

‘Futures contracts’ and ‘forward contracts’ are another type of derivative 

where the buyer agrees to purchase an asset (and the seller agrees to sell the 

asset) at a specific future point in time for a price that is currently determined.  

 The extent to which financial speculation is similar to gambling is the extent 

to which it may have similar addictive and harmful aspects. Although problem 

gambling is a well-recognized entity, the contribution of speculative financial 

activity to problem gambling is not well researched, and very little is known about 

problematic financial speculation as a potential behavioural addiction in its own 

right. 

 Conceptual Relationship between Gambling, Investing, and 

Speculation 

Close to 60 articles and books were identified that either proposed 

definitions of gambling, speculation, and/or investment and/or have attempted to 

delineate one of these entities from the others (e.g., Allen, 1952; Angel & McCabe, 

2009; Arthur, 2000; Borna & Lowry, 1987; Brenner, 1996; Brenner & Brenner, 

1990; Clark, 1987; Cohen, 1970; Hazen, 2005; Holliday & Fuller, 1975; Jacoby, 

1950; Kreitner, 2000; Lynch, 2012; McMillen, 1996; O’Malley, 2003; Productivity 

Commission, 2010; Smith, Hodgins, & Williams, 2007; Szabo, 2011; Williams, 

Volberg, Stevens, et al., 2016).  

Fortunately, there is reasonable consistency in the various definitions that 

have been proposed for ‘investing’ with the following capturing the sentiments of 

most: “purchasing or allocating money into an asset with the expectation of long 
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term capital appreciation or profits deriving from that asset” (e.g., Bogle, 2012). 

Similarly, although there have been dozens of definitions of gambling proposed 

over the years, the following definition is fairly representative “staking money or 

material goods on an event having an uncertain outcome in the hope of winning 

additional money and/or material goods” (Williams, Volberg, Stevens, et al., 2017). 

There has been less consistency in the definitions proposed for speculation. 

Nonetheless, there is general agreement that compared to investing, speculation 

usually refers to financial market activities that tend to be shorter term, higher 

risk, with higher and lower gains and losses, and with a primary focus on making a 

monetary profit from price movement without regard for the fundamental value of 

the asset.  

These above articles also contain diverse opinion concerning the attributes 

that differentiate gambling, speculation, and investment. The remainder of this 

section will review these attributes, as conceptual clarity can be advanced by a 

thorough understanding of how these activities are best differentiated. The 

attributes that are most commonly invoked as differentiating gambling, investing, 

and speculation are: the types of activities and instruments used, time frame, level 

of risk, positive or negative expected return, and role of chance versus skill. Less 

commonly invoked attributional differences involve: whether an asset has been 

purchased or not, whether a stake has been made, whether there is a definitive 

outcome associated with a definitive event, and the macroeconomic value of the 

activity.  

Activities and Instruments 

Investment and speculation generally involve a set of activities and 

instruments quite distinctive from gambling activities. Gambling typically involves 

the purchase or participation in lottery tickets, scratch tickets, bingo, horse racing, 

sports betting, private wagers, electronic gambling machines (slots, video lottery 

machines, pokies, fruit machines, fixed-odd betting terminals), and various classic 

casino table games (e.g., poker, roulette, craps, blackjack, baccarat). In contrast, 

investment and speculation are typically associated with the purchase of 

guaranteed investment certificates (GICs), bonds, stocks, commodities, currencies, 

real estate, derivatives, and collectibles. 
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However, there are a few activities that involve intersections between 

gambling and investment/speculation. One is lottery-linked savings accounts and 

premium bonds. These are savings accounts and bonds where part of the accrued 

interest is won in periodic lotteries by a small number of people who hold these 

bonds and/or savings accounts (Guillén & Tschoegl, 2002; Tufano, 2008). Another 

is financial indices wagering. This is when a person places a bet on the direction of 

a financial index (e.g., composite index, currency value, commodity value) or the 

specific future value of a stock or financial index (‘spread betting’), with an agency 

external to the financial exchange. Financial indices betting is actually a very old 

type of gambling popular in the late 1800s and early 1900s known as 

‘bucketeering’ with the venues offering this activity being known as bucket shops 

(Fabian, 1999; Woodlock, 1908). When this activity was eventually made illegal it 

was put into the gambling section of most legal codes. Also consistent with its 

gambling affiliation is the fact that the recent reintroduction of financial indices 

betting was made by well-established online gambling providers (in 2007 by 

Bet365, Ladbrokes, Paddy Power, and William Hill) (Williams, Wood & Parke, 

2012; Wood & Williams, 2007). Most countries (not Australia, Malta, Cyrus, or the 

Netherlands) have also deemed this activity to be gambling, and therefore do not 

subject the profits to taxation (the United States does tax gambling profits), unlike 

capital gains on financial markets which are subject to taxation (Rayman, 2013).   

It is more difficult to separate investment from speculation on the basis of 

the instruments and activities engaged in, although GICs and bonds tend to be 

associated with the former, and derivatives with the latter. Stocks, commodities, 

currencies, real estate, and collectibles can be either investments or speculative 

depending on the specific risk profile of the instrument. 

Time Frame 

Most forms of investment are held for a period of months or years. In 

contrast, in most forms of gambling the outcome is known within just seconds 

(scratch tickets, electronic gambling machines, casino table games), minutes 

(bingo, horse racing, keno), or days (i.e., lotteries, sports betting). However, while 

this is a fairly strong distinction, there are some forms of sports betting with much 

longer horizons (e.g., betting on which sports team will eventually win the 

championship several months later). The time frame for speculation is quite 
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variable depending on the type of activity. Day trading and high frequency trading 

involve a time frame of seconds, minutes and hours whereas penny stocks, 

shorting, options and futures generally have time frames of weeks, months and 

sometimes years. 

Level of Risk 

Risk is defined as the likelihood of one’s wager or investment being lost. 

There is a high risk of losing one’s stake in most forms of gambling, although there 

are some exceptions to this rule. For example, betting on the heavy favorite in 

horse racing or sports betting confers both low risk and low return. Investment 

vehicles such as GICs, bonds, mutual funds, and blue-chip stocks tend to entail low 

risk. In contrast, speculative activities such as day trading, penny stocks, shorting, 

and options and futures tend to be high risk, although the overall financial risk can 

sometimes be mitigated when these high risk vehicles are hedged with an 

offsetting position or contained in a more diversified portfolio. 

Positive or Negative Expected Return 

Risk is related to expected return. Investment in the form of GICs have 

positive expected returns as long as the financial institution offering the GIC 

continues to exist. Positive expected return is also true of most bonds and stocks 

over time (Dimson, Marsh, & Staunton, 2009; Liu, Whited, Zhang, 2009; 

O’Shaunghnessey, 1998; Siegel & Coxe, 2002). In contrast, virtually all 

commercially provided forms of gambling are designed to have a negative 

mathematical expectation over time for the player (e.g., Hannum & Cabot, 2005). 

However, this is not the case for all forms of gambling. Sports and horse race 

betting, card counting at blackjack, and person-to-person games (e.g., poker, 

mahjong) are types of gambling where a long-term positive expected return occurs 

for a small number of more knowledgeable and skilled gamblers (Hayano, 1984; 

Silberstang, 1988).  

This mixed pattern of returns in gambling is not that dissimilar to the mixed 

returns with speculation. Although the limited evidence on short-selling suggests it 

often tends to be profitable (Choie & Hwang, 1994), the evidence is mixed for 

futures contracts (e.g., Dusak, 1973; Kearns & Manners, 2004), and largely 

negative for day traders. Most day traders lose money over the long run, with the 
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minority having positive expected returns largely capitalizing on the overall 

positive trend of the stock markets over time (Barber et al., 2014; Jordan & Diltz, 

2003; Ryu, 2012)1. Penny stocks, in addition to their association with fraudulent 

promotion (Goldstein & Cox, 1990; Tillman, 2005), tend to significantly 

underperform the market over time (Bali, Cakici, & Whitelaw, 2011; Boyer, Mitton, 

& Vorkink, 2010; Bradley et al., 2006; Eraker & Ready, 2015). 

It is also worth noting that there is a significant difference in the variability 

of returns for gambling versus investment and speculation, as commercial 

gambling has a precise and mathematically determined negative return, whereas 

both the size and the direction of the month to month and year to year changes in 

financial markets are much more variable and uncertain.  

Role of Chance versus Skill 

Chance or randomness is one of the features of gambling that has been 

historical used to distinguish it from investing and/or speculation (e.g., O’Malley, 

2003; Reith, 2002). However, as mentioned earlier, while randomness is a central 

feature of many gambling games (e.g., lotteries, scratch tickets, electronic gambling 

machines, bingo, most casino table games), skill does have a significant influence 

on the outcome of some gambling activities (i.e., horse race betting, sports betting, 

and all person-to-person games such as poker, golf, etc.).  

What many people fail to realize is the central role that chance also has in 

the financial markets. Most economists agree that the major financial markets are 

fairly ‘efficient’, meaning the current bid/ask price of a stock or commodity is a 

fairly accurate valuation, as it is an aggregate real-world reflection of what 

investors know about the stock/commodity in terms of company management, 

cash and capital assets, and future prospects (Chan, Gup, Ming-Shiun, 2003; 

Malkiel, 2003; Verheyden, De Moor, & van den Bossche, 2015). Two important 

corollaries of efficient markets are that a) day to day directional changes in stock 

valuation are largely independent of the previous valuation (i.e., random) (Fama, 

1995; Malkiel, 2003); and b) the only way of obtaining higher than average returns 

on the general market is if the person has information that the general public is 

                                                 
1 The high transaction costs incurred by day-traders is a primarily reason behind their negative 
expected returns. 
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unaware of (‘insider information’), and/or he/she has superior analytical powers 

in judging the relative importance of the publicly available information.  

The evidence indicates that despite the heavy reliance on research and 

information to select investments, only a small percentage of professional analysts 

and traders are able to consistently outperform the average return of the market 

(Andersson, 2004; Bhootraa, Dreznerb, Schwarzc & Stohsd, 2015; Cuthbertson, 

Nitzsche, & O'Sullivan, 2010; Dickens & Shelor, 2003; Fama & French, 2010; Porter, 

2004). (Nonprofessional investors generally underperform the market due to 

higher rates of trading (thereby incurring higher transaction costs) and choosing 

higher-risk financial products (Barber et al., 2000; 2009; Grinblatt & Keloharju, 

2000; Kumar, 2009; Schlarbaum, Lewellen, & Lease, 1978a; 1978b)). The 

recognition that most investment managers do not perform above chance accuracy 

has led to the popularity of ‘index funds’ that simply attempt to track the 

performance of the general market (and that have very low management fees). 

Asset Purchase  

Although not often mentioned as a distinguishing feature, asset acquisition 

or purchase is actually one of the most distinguishing features of investment 

versus gambling. By its very definition, investment involves creation or purchase 

of an asset, with financial gains or losses being due to capital appreciation or 

depreciation of the asset. In contrast, there is no asset purchase in gambling; 

rather one’s own money or material goods are put forward as a ‘stake’. 

Furthermore, external monies are provided when the bet is won (no external 

monies are usually provided for investment gains).  

Some forms of speculation involve purchase of an asset (i.e., day trading, 

penny stocks, shorting), but other forms do not. One example is an options 

contract that gives someone the ability to purchase or sell an asset but does not 

oblige them to. Some types of futures contracts also do not involve purchase of an 

asset (e.g., weather derivatives related to future precipitation and/or 

temperature). Although buying futures contracts usually involves the future 

acquisition of an asset, futures contracts are often resold for a profit or loss before 

delivery of the asset actually occurs. It is notable that up to the 1930s futures 

contracts for commodities and stocks in North America were unenforceable (and 

sometimes illegal), as they were legally considered wagers rather than contracts 
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due to the fact that a physical delivery of an asset was not required (Hazen, 1991; 

Kreitner, 2000). Finally, with respect to penny stocks, it is questionable whether 

ownership of stock in a company that itself has little or no assets actually qualifies 

as purchase of an asset.  

Stake 

All forms of gambling involve the staking or proffering money or material 

goods. In contrast, the asset is never explicitly staked in investment. Similar to 

gambling, most forms of speculation can be construed as staking material goods 

(i.e., a recently purchased asset or a contract) in the hope of a favourable future 

valuation of that asset so that that this asset or stake can be sold and a profit 

realized. 

Definitive Event and Outcome  

All forms of gambling have a definitive outcome associated with a definitive 

event. In contrast, there is no specific point in time in which there is a definitive 

outcome or event associated with investment. In some situations the investor may 

not have any intent of ever selling the asset.  

Some forms of speculation do not have a definitive outcome associated with 

a definitive event. Penny stocks are an example. Short selling also does not have a 

definitive date in which the shares have to be repurchased and returned. However, 

short sales are virtually always ‘covered’ at some point, as the borrower is often 

paying interest on a margin account and/or dividend costs for the sold shares. 

Most other forms of speculation have fairly definitive outcomes associated with 

definitive events, as all options have expiry dates, futures contracts have to be 

fulfilled by a certain date, and day traders and high frequency traders generally sell 

the asset on the same day the purchase is made.   

Macroeconomic Benefit 

The economic value of traditional financial market activity and investing is 

fairly clear. For example, purchasing government bonds or stocks in a company 

provides funds to support government or industry endeavors. In contrast, 

gambling is largely a sterile transfer of wealth from one sector of the economy to 

another (Borna & Lowry, 1987; Williams, Rehm, & Stevens, 2011). While there is 

some truth to distinction, it is too broad a generalization, as there are some 
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situations where gambling does have economic value. This occurs when the patron 

base of the gamblers is from outside the jurisdiction, resulting in an influx of new 

wealth to the local economy (Williams, Rehm, & Stevens, 2011). It is also true that 

adding a new and interesting service/good to the economy (e.g., gambling) can 

have economic value by at least temporarily spurring increased overall monetary 

circulation and increasing GDP (Walker, 2007; Walker & Jackson, 1998; 2007).   

Speculation does not have the same economic benefit as investing (Lynch, 

2012). Warren Buffett has described derivatives as “financial weapons of mass 

destruction” (Buffett, 2003) and many people have pointed to credit default swaps 

as having an important contributing role to the financial crisis of 2007 – 2009 

(Financial Crisis Inquiry Commission, 2011). While it is true that options and 

futures potentially do have some economic value when used to hedge risk 

(Bartram, Brown, & Conrad, 2011; Moschini & Lapan, 1995), they do not have this 

value when used for speculative purposes, which they often are. Furthermore, the 

latest research would suggest that options and futures contribute to 

destabilization of market prices (Somanathan & Anantha Nageswaran, 2015). 

Evidence does indicate that short selling facilitates market liquidity and decreased 

volatility (Beber & Pagano, 2013; Sobaci, Sensoy & Erturk, 2014). However, 

concern about their negative economic impacts has commonly led to short-selling 

bans (Beber & Pagano, 2013; Boehmer, Jones, & Zhang, 2013; Jones, 2012). The 

consensus on day trading and high frequency trading is that they either have a 

negligible impact or negative impact on the markets through increased volatility 

(Chung, Choe, & Kho, 2009; DeLong et al., 1987; Kyrolainen, 2008; Rebonato, 

2015).   

Summary 

Table 1 summarizes the similarities and differences identified in the above 

analysis. Several observations are warranted. First, gambling differs from 

investment on virtually all the attributes reviewed, and therefore it is reasonable 

to consider these two activities as conceptually distinct. Second, gambling and 

investment differ to the greatest extent on attributes that are not commonly 

identified (i.e., asset purchase, stake) and differ the least on an attribute that is 

often suggested (i.e., role of chance). Third, speculation is conceptually 

intermediate between gambling and investment, with one of its attributes being 
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investment-like (i.e., activities/instruments), three of its attributes being 

gambling-like (i.e., level of risk, stake, definitive event/outcome), and four of its 

attributes being neither clearly gambling nor investment-like (i.e., time frame, 

expected returns, asset purchase, macroeconomic benefit). Fourth, the definitions 

of gambling and investing outlined earlier do a good job of capturing and 

delineating the unique attributes of these respective activities. Fifth, a reasonable 

definition of speculation deriving from the present analysis would be “financial 

market activities that, when compared to investments, tend to be shorter term, 

higher risk, sometimes with higher potential losses and gains, and with a primary 

focus on making a monetary profit from price movements without regard for the 

fundamental value of the asset”. 

 

Table 1. Conceptual Similarities and Differences between Gambling, Speculation, 
and Investment. 

 
 Gambling Speculation Investment 

Activities & Instruments 
Fairly distinctive 
from speculation 
and investment 

Fairly distinctive 
from gambling, 
less distinctive 

from investment 

Fairly distinctive 
from gambling, 
less distinctive 

from speculation 

Time Frame Usually short Variable Long 

Level of Risk Usually high Usually high Low 

Expected Returns 
Usually negative 

with low 
variability 

Mixed & highly 
variable 

Usually positive & 
somewhat 

variable 

Role of Chance High High High 

Asset Purchase No Sometimes Yes 

Stake Yes Yes No 

Definitive Event/Outcome Yes Usually Usually not 

Macroeconomic Benefit Low Mixed High 
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Empirical Relationship between Gambling, Investing, and Speculation 

 Because of the conceptual overlap between speculation and gambling, it 

would be reasonable to expect that a) similar people might engage in both, and/or 

b) that activity in financial markets bears some relationship to gross gambling 

turnover, and/or c) that problematic play in one would be associated with 

problematic play in the other. Surprisingly, despite the large amount of literature 

on the conceptual relationship between these entities, there is relatively little 

research on the empirical relationship between speculation and gambling, or 

between gambling and stock market activity more generally. The research that 

exists on this topic is summarized below: 

Cognitive, Motivational, and Personality Similarities 

 One line of investigation has documented cognitive similarities between 

gamblers and investors. It appears that many investors have the same erroneous 

cognitions as gamblers, such as: being overconfident in their investment skills 

(Barber & Odean, 2001a; Kuo & Lin, 2013; Statman, 2002); only attending to 

information that confirms their opinion (confirmation bias; Rabin & Schrag, 1999); 

and have an illusion of knowledge and control over stock purchase outcome 

(Barber & Odean, 2000; 2001; Langer, 1975). Similarly, several studies (e.g., 

Brunnermeier, Gollier, & Parker, 2007; Green & Hwang, 2012; Kumar, 2009) have 

found that non-professional investors tend to gravitate toward ‘lottery-type’ stocks 

(i.e., stocks with a low price but with a small chance of increasing many multiples 

of their current value), which is analogous to gamblers’ preference for products 

with low participation costs and high potential return (e.g., ‘penny slots’, large 

lottery jackpots) independent of the actual payback percentage or odds of winning 

(Garrett & Sobel, 2004; Schwartz, 2010; Turner & Ferentzy, 2010). Finally, it is 

fairly clear that investors, like gamblers, are highly loss-averse (Kahneman & 

Tversky, 1979; Linnanmaa, 2005; Odean, 1999; Shefrin & Statman, 1985). 

 Motivations also have some parallels. While it is well known that a large 

portion of gamblers engage in gambling for fun and excitement (e.g., Binde, 2009, 

2013), this also appear to be true of a significant portion of stock traders (Dorn & 

Sengmueller, 2009; Gao & Lin, 2015; Kumar, 2009; Ladley, Liu, & Rockey, 2016). 

Dorn & Sengmueller (2009) identify three forms of enjoyment that people derive 



Literature Review: Paper 1: Arthur, Williams & Delfabbro (2016) 

 

19 

1
9

 

from trading stocks: 1) leisure, 2) aspirations of high payoffs, and 3) sensation 

seeking, with the latter two types of enjoyment being characterized as “gambling 

motives”. 

Similarities also exist in certain personality attributes (Jadlow & Mowen, 

2010), with sensation-seeking and/or risk-taking being a driving factor for both 

gambling and financial trading (e.g., Powell et al., 1999; Wong & Carducci, 1991). 

For example, in a group of male Finnish investors, the highest trading volumes 

occurred in the group with the most speeding tickets (Grinblatt & Keloharju, 

2009). Further evidence of this relationship is seen in the fact that people who 

score high on gambling risk-taking propensity also tend to have a high frequency 

of stock trading, including day trading (Markiewicz & Weber, 2013). It is also 

interesting to note that risk-taking tends to be somewhat domain specific and in 

the development of their widely used domain-specific risk-taking scale 

(DOSPERT), Weber, Blais, and Betz (2002) found that involvement in financial 

investment (e.g., mutual funds) was statistically distinct from gambling 

involvement (e.g., poker) (resulting in a scale with two subtypes of financial risk: 

gambling and investment). Finally, Jadlow and Mowen (2010) found that material 

needs, competitiveness, financial conservatism, and numeracy proficiency were 

predictive of a tendency to engage in both gambling and stock trading, but that 

impulsivity and emotional instability were negatively related to stock market 

trading but positively related to gambling. 

Overall Level of Gambling is Related to Overall Level of Speculation 

 Considering the similarities in cognitions, motivations, and personality, it is 

perhaps not surprising there is also some relationship between overall levels of 

speculative stock market activity and overall levels of gambling. Barber et al. 

(2009) found that when Taiwan first introduced their national lottery, trading 

volume on the Taiwanese Stock Exchange dropped by 25%. Most research has 

found this impact to be fairly specific to lottery-style stocks having low prices, high 

volatility, and highly skewed returns. Gao and Lin (2015) demonstrated that when 

lottery jackpot size in Taiwan was high, stock market trading volume in lottery-

type stocks declined by 7% - 9%. This same relationship between large lottery 

jackpots and decreased stock trading volume has also be observed in both the 

United States and Germany (Dorn, Dorn, & Sengmueller, 2012), with the impact 
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being specific to small traders, options, and individual stocks (with no impact on 

bonds, mutual funds, or retirement accounts). Similarly, Chen, Kumar, and Zhang 

(2015) found that in U.S. states where interest in the lottery was high (as 

evidenced by higher rates of Google searches for lottery-related terms), a) stocks 

with lottery-like characteristics earned positive returns and, b) initial public 

offerings (IPO) of stocks with lottery-like characteristics earned higher first-day 

returns. Kumar (2009) found that lottery-stock purchase was higher in regions of 

the United States with demographic characteristics associated with lottery ticket 

purchase (i.e., lower income, unemployment, minority group race/ethnicity, 

Catholic, less educated, younger). Similarly, Kumar, Page, and Spalt (2011, 2016) 

found that regions of the United States with higher Catholic to Protestant ratios 

had a stronger propensity to hold lottery-type stocks. 

A couple of studies have examined the relationship between casinos and 

financial markets. Liao (2015) found that casino openings in the United States 

were related to subsequent increases in financial portfolio risk among individuals 

with demographic propensities associated with gambling. Cookson (2015) found 

that the introduction of lottery-linked savings accounts in Nebraska was 

associated with a 7% to 15% decline in casino expenditure. 

Individual Speculator Involvement in Gambling  

 While the above research has identified many parallels and aggregate 

relationships between gambling and stock market activity, there is virtually no 

research on the level of gambling involvement within individual stock traders 

and/or the amount of stock trading within individual gamblers.  

One of the few investigations on this issue was by Ozorio and Fong (2004) 

who found that in a sample of 302 Macau casino gamblers the level of gambling 

risk was positively correlated with level of investment risk. Gambling risk was 

assessed by self-reported casino bet to income ratio. Investment risk was assessed 

by asking about how large the possible gain from an investment had to be for them 

to risk one-half their current wealth in a venture having a 50–50 chance of 

succeeding. They were also asked to rank nine different ventures for investing 

10% of their net worth that varied in expected rate of turn and variation in 

expected return.  
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Overlap between Problem Gambling and Problematic Stock Trading 

 There is mounting evidence that stock market trading can become 

excessive and potentially addictive in a similar way to other behaviors (e.g., Grall-

Bronnec et al., 2015; Marković et al., 2012; Turner, 2011). In a sample of 582 active 

Greek stock traders, gamblers, and a control group, Konstantaras and 

Piperopoulou (2011) found that 11.2% of stock traders demonstrated 

problematic/compulsive levels of trading. Similarly, in a study of 111 Croatian 

online stock traders, Marković et al. (2012) found that the majority of the sample 

exhibited one of more signs of addiction. 

 Consistent with these findings, it has been found that the clinical profiles of 

problem gamblers and problematic stock traders have been found to be 

comparable. Shin et al. (2015) studied 144 South Koreans who sought treatment 

for problem gambling due to horse race betting (71.4% of the sample) or financial 

speculation (28.6% of the sample). The two groups were equivalent in terms of 

addiction severity, age of onset, debt size, and comorbidity profile. However, 

financial speculators tended to be better educated, live with a spouse, and to be 

employed full-time. Granero et al. (2012) found high overlap in the clinical profiles 

of 1,376 Spanish pathological gamblers who did not have problematic stock 

market activities (n = 1,376), compared to both pathological gamblers who had 

stock market trading either as a secondary problem (n = 76) or as their primary 

problem (n = 18). As was found with Shin et al. (2015), pathological gamblers who 

engaged in stock market activities tended to have higher educational attainment, 

and pathological gamblers with stock market trading as their primary problem had 

higher levels of both educational attainment and the personality trait of 

cooperativeness. 

 Finally, there is significant overlap in the prevalence of problem gambling 

and problematic stock trading. In a convenience sample of 178 Greeks who traded 

on the Athens stock exchange, Piperopoulou (2004) found that more than one-

third of the sample was probable pathological gamblers and up to half had 

problematic levels of stock trading.  
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Discussion and Conclusions 

 This conceptual review of gambling, speculation, and investment shows 

that investing is clearly distinct from gambling on many different attributes. The 

attributes that most clearly distinguish the two are that investment involves 

creation or purchase of an asset, which does not occur with gambling; and the 

asset is never explicitly staked, whereas this always occurs with gambling. In 

addition, investment tends to involve a different set of activities and instruments, 

has a longer term perspective, has lower risk, a greater likelihood of positive 

expected returns, greater macroeconomic benefit, and there is usually no specific 

point in time where there is an outcome or event associated with the asset 

(whereas gambling usually involves a definitive outcome associated with a 

definitive event). Although the role of chance versus skill is often identified as 

something distinguishing gambling from investment, this is a not a strong 

differentiator, in that a) several forms of gambling are highly influenced by skill, 

and b) although most investors heavily research their choice of investments, their 

choices usually do not achieve higher returns than the market average, a result 

which could be equally well achieved by simply choosing a random selection of 

stocks. 

Our conceptual review also revealed that financial speculation is 

conceptually intermediate between gambling and investment. A few of 

speculation’s attributes are similar to investment, such as the activities and 

instruments engaged in (e.g., stocks, commodities). On the other hand, some of its 

attributes are very gambling-like. For example, in most forms of speculation 

something is being staked (e.g., money or a recently purchased asset) and there is 

usually a high level of risk. Moreover, as occurs in gambling, most forms of 

speculation have a definitive outcome associated with a definitive event. However, 

many of speculation’s attributes are intermediate between gambling and 

investment. This includes a) the time frame, which can be quite short as occurs in 

gambling or quite long, as occurs in investment; b) the expected return, which can 

be negative like gambling or positive like investment; c) asset purchase, which 

does not occur in some cases and does occur in other cases; and d) macroeconomic 

benefit, which can be either low, like gambling, or high, like investment. 
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As discussed above, there is comparatively little literature on the empirical 

relationship between gambling, speculation, and investment relative to the amount 

of literature on their conceptual relationship. One line of investigation has 

identified similar personal attributes of gamblers, speculators, and investors. This 

preliminary work suggests that there appear to be similar cognitive biases, with all 

three groups tending to be overconfident in their decisions, having a propensity to 

seek out confirming evidence for their beliefs and actions, having an illusion of 

control, and being highly loss-averse. Motivations also have parallels, with 

evidence suggesting that the dominant motivations for all three groups are often 

the same: i.e., to realize financial gains and for fun and excitement. Personality 

similarities are evidence by the fact that sensation-seeking, risk taking, material 

needs, competitiveness, financial conservatism, and numeracy proficiency are 

common to all three groups, although impulsivity and emotional instability may be 

more strongly associated with gambling, and high risk tolerance being specifically 

associated with gambling and speculation.  

At a population level there is evidence of a consistent association between 

overall lottery activity and overall involvement in speculative lottery-type stocks. 

Similarly, there is evidence that the introduction of casino gambling increases 

portfolio risk and that the introduction of lottery-linked savings accounts has a 

negative impact on casino expenditure.  

There is virtually no research on this topic at an individual level aside from 

tentative evidence that a) the rates of problem gambling are significantly higher 

among speculators, and b) problematic levels of speculation are strongly 

correlated with problematic levels of gambling.  

The empirical relationship between gambling and speculation is likely due 

to their conceptual overlap, which results in similar types of people being attracted 

to both activities. Financial speculation ostensibly entails a high degree of skill and 

knowledge, which helps explain why speculators are highly involved in skill-based 

forms of gambling. (The reverse relationship will not be as strong, as many skill-

based gamblers will not perceive themselves to have the level of knowledge or 

income needed for financial speculation). A propensity for high levels of financial 

risk is another common conceptual attribute driving both activities (Liao, 2015; 

Markiewicz & Weber, 2013; Mishra, Lalumière, & Williams, 2010). Financial risk-
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taking, in turn, is likely influenced by things such as perceived relative deprivation 

(Mishra, Lalumière, & Williams, 2012) as well as some lack of understanding about 

the expected returns in gambling and speculative financial activities. In contrast, 

people who eschew high risk, do not perceive themselves to be less well off 

compared to others, and are knowledgeable about how both gambling and the 

financial markets work will be more inclined to avoid gambling and speculation in 

favour of investment. 

Implications and Future Research 

 More research is needed to further elucidate the empirical relationship 

between gambling, investment, and speculation, as well as the basis for their 

similarities and differences, as most of the above results are somewhat tentative. 

However, an implication of the existing research is that because of its apparent 

strong empirical relationship and moderate conceptual relationship, financial 

speculation should arguably be listed as an additional activity when assessing both 

gambling involvement and problem gambling. Although this is sometimes done in 

population surveys (Williams, Volberg, & Stevens, 2012), and/or in some problem 

gambling treatment centres (e.g., Grall-Bronnec et al., 2015), it is not routinely 

included.  

 A second implication of these findings is that there needs to be greater 

recognition and study of financial speculation as both a contributor to problem 

gambling as well as an additional form of behavioural addiction in its own right 

(Granero et al., 2012). The true prevalence and nature of this condition and its 

natural comorbidity with problem gambling is somewhat unclear as there have 

only been a few studies that have directly investigated this issue. Rather, most of 

what we know about this condition is derived from population surveys of 

gambling and people who have presented themselves to problem gambling 

treatment centres. However, it is uncertain the extent to which traditional problem 

gambling assessment instruments capture problematic stock trading. Most 

speculators probably do not consider themselves ‘gamblers’ and may not consider 

these questions to be appropriate to their situation. It is notable that the high 

levels of problematic stock play found by both Marković et al. (2012) and 

Konstantaras and Piperopoulou (2011) were obtained using adaptations of 

existing instruments to make them more relevant to stock trading (i.e., DSM-IV 
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criteria for substance dependence in the case of Marković et al., 2012 and the 

South Oaks Gambling Screen in the study by Konstantaras & Piperopoulou, 2011). 

The other issue is that although it is evident that a small portion of problematic 

stock traders present themselves to problem gambling treatment centres, it is 

likely that very few would avail themselves of these services and would probably 

only do so when they were experiencing concomitant gambling-related problems 

(which would be the principal identified disorder and the one which the service is 

mostly likely to be funded to address).   
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PAPER 2: Arthur, Delfabbro & Williams (2015) 

Introduction 

The preceding literature review showed that there is a) a significant 

amount of conceptual overlap between gambling and speculation; b) parallels 

between the cognitive, motivational and personality attributes of gamblers and 

speculators; and c) some evidence of a relationship between population levels of 

gambling and population levels of speculation. This review also identified an 

important gap in the literature being the fact there is almost no research on this 

relationship within individuals, although there is tentative evidence that 

problematic speculators also tend to be problematic gamblers.  

Paper 2 is the first in a series of three papers that provides a more in-depth 

examination of the empirical relationship between gambling, speculation, and 

investment at the individual level. It consists of a secondary analysis of two large 

scale Canadian population surveys of gambling (n = 8,498 and n = 4,121) 

examining the extent to which people who reported engaging in high-risk stocks 

also report engaging in traditional forms of gambling. Additional analyses 

investigated what specific forms of gambling they engaged in and their 

demographic similarities and differences to traditional gamblers.   

Paper 2 was published in 2015 as a component of this doctoral thesis: 

Arthur, J.N., Delfabbro, P., & Williams, R.J. (2015). Is there a relationship between 

participation in gambling activities and participation in high-risk stock trading? 

Journal of Gambling Business and Economics, 9 (3), 34-53.   
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PAPER 3: Arthur & Delfabbro (2016) 

Introduction 

Paper 2 established that within the Canadian population, people who report 

engaging in high-risk stocks are overwhelmingly people who also engage in 

traditional forms of gambling, but with a distinct preference for skill-based formats 

over chance-based formats. Furthermore, they tend to engage in a wider array of 

gambling activities and have a higher frequency of gambling involvement 

compared to most people. The reverse relationship was relatively weak - most 

Canadian gamblers do not engage in high-risk stock trading. There were some 

significant demographic differences between high-risk stock traders and 

traditional gamblers, with high-risk stock traders being more likely to be male, be 

older, have a higher income, be better educated, be self-employed or employed 

full-time, be married, and to be of Asian or “other” descent. These differences were 

somewhat less pronounced when the comparison is made to gamblers who engage 

primarily in skill-based formats. 

Paper 3 re-investigates these same issues in an Australian context. More 

specifically, the present study is an investigation of day traders in South Australia 

derived from a secondary analysis of a large state-wide prevalence study of 

gambling (n = 9,508). As there are almost no research studies on this issue, it is 

important to try and establish the extent to which the findings from Paper 2 are 

more generalizable across jurisdictions. 

Paper 3 was published in 2016 as a component of this doctoral thesis: 

Arthur, J.N., & Delfabbro, P. (2016). Day traders in South Australia: Similarities and 

differences with traditional gamblers. Journal of Gambling Studies, 1-12. Online 

first. 
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PAPER 4: Arthur, Delfabbro, Williams & Varjassy 

(submitted) 

Introduction 

Paper 3 replicated the main findings from Paper 2. The large majority of 

South Australian day traders also reported engaging in traditional forms of 

gambling, with this level of participation being significantly higher than the past 

year gambling participation rate of the general population. Day traders also had a 

higher frequency of gambling and had a distinct preference for skill-based formats. 

Further evidence of a connection to skill-based formats was seen in a principal 

component analysis which found gambling to dimensionalize into chance-based 

formats and skill-influenced formats, with day trading loading primarily on the 

latter. As was found in Arthur et al. (2015), day traders were more likely to be 

male, be older, have a higher income, be better educated, more likely to be 

employed, and to be married. In addition, they were likely to have any stress-

related problems, and are more likely to be occasional, but not regular smokers.  

Papers 2 and 3 were large scale population studies of gambling in Canada 

and Australia respectively, involving a secondary analysis of the subset of 

investors/speculators who were also sampled. In addition, their focus was 

primarily just on the demographic and gambling variables that were similar or 

different between the groups. In contrast, Paper 4 is a focused empirical 

investigation on the actual investment behaviour of 103 people in a simulated 

stock market task, with a significant portion of the participants having an 

educational or occupational background in finance and investing. The riskiness of 

their investment decisions is then examined in relation to a more comprehensive 

set of variables including self-reported gambling behaviour, personality, 

intelligence, susceptibility to cognitive biases, cognitive style, propensity for risk 

taking, and demographics. As will be seen, this study provides evidence that the 

previously established strong empirical relationship between financial speculation 

and skill-based gambling is likely due to the similarity of the two activities, which 

attracts people with similar attributes and skill sets.       

Paper 4 has been submitted for publication to Management Science as a 
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component of this doctoral thesis: Arthur, J.N., Delfabbro, P.H., Williams, R.J., 

Varjassy, C. (submitted to Management Science). Predictors of investment choices 

and performance. 
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Abstract 

A total of 103 people participated in a simulated stock market task designed 

to assess the quality and nature of financial decisions-making and its relationship 

with behaviours and individual differences known to be associated with risk-

taking and gambling. The riskiness of participants’ initial portfolio selection was 

most strongly associated with a general propensity for risk-taking. Risk-taking, in 

turn, is strongly associated with an excitement-seeking personality as well as 

engaging in a wider range of gambling activities. The variables most robustly 

predictive of investment success were having a rational/analytic cognitive style, a 

background in finance, and frequency and profit from gambling. This study 

provides evidence that the previously established strong empirical relationship 

between financial speculation and skill-based gambling is likely due to the 

similarity of the two activities, which attracts people with similar attributes.       

 

 
 
 
 
 
Key Words:  investment, speculation, gambling, risk, returns 
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Introduction 

The relationship between financial market activity and gambling has been 

debated for quite some time (e.g., Dewey, 1905; Lapp, 1909; MacDougall, 1936; 

McMath, 1921; Proctor, 1887). This debate continues today in both the financial 

sector as well as within in the field of gambling studies. For example, within the 

financial sector, certain types of stock market activities have been characterized as 

sharing similarities with gambling (e.g., Boyer & Vorkink, 2014; Dorn, Dorn, & 

Sengmueller, 2012; Hazen, 1991; Kumar, 2009; Skeel, 2009). Similarly, within the 

gambling research field, population surveys of gambling participation sometimes 

include questions about high-risk stocks, speculative investments, and/or day 

trading in addition to traditional forms of gambling (Williams, Volberg, & Stevens, 

2012; Williams, Volberg, Stevens et al., 2017). Thus, it is apparent that many 

people presume a degree of underlying commonality between these two types of 

activity.   

In a review of this issue, Arthur, Williams and Delfabbro (2016) argue that 

gambling is conceptually distinct from most investment activities for several 

reasons. They argue that there are differences in the nature of the activities; the 

time frame in which decisions are made; the level of risk and expected return; 

whether an asset has been purchased; whether a stake has been made; whether 

there is a definitive event or outcome, as well as the macroeconomic value of the 

respective activities. On the other hand, there are particular forms of financial 

speculation (e.g., day trading, penny stocks, shorting, certain derivatives) that are 

conceptually intermediate between gambling and investment. Some of the 

attributes of these speculative activities are investment-like (i.e., activities engaged 

in), but others appear to be more gambling-like (i.e., level of risk, stake being made, 

definitive event/outcome occurring).  There are also some attributes which could 

be considered either gambling or investment-like depending on the circumstances 

(i.e., time frame, expected returns, asset purchase, economic value).2 For example, 

                                                 
2 Gambling is defined as “staking money or material goods on an event having an uncertain 
outcome in the hope of winning additional money and/or material goods” (Williams, Volberg, 
Stevens, et al., 2017). Investing is defined as “purchasing or allocating money into an asset with the 
expectation of long term capital appreciation or profits deriving from that asset” (Bogle, 2012). 
Speculation is defined as “financial market activities that, when compared to investments, tend to 
be shorter term, higher risk, sometimes with higher potential losses and gains, and with a primary 
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day trading generally involves a time frame of seconds, minutes and hours 

whereas penny stocks, shorting, options and futures generally have time frames of 

weeks, months and sometimes years. Similarly, while short-selling often has a 

positive expected return (Choie & Hwang, 1994), most day traders have a negative 

expected return (Jordan & Diltz, 2003; Ryu, 2012). 

Only a small number of studies have addressed the empirical relationship 

between speculation and gambling, or between gambling and stock market activity 

more generally. The existing evidence on this topic was summarized by Arthur, 

Williams, and Delfabbro (2016). At a population level there is evidence of an 

association between overall lottery activity and overall involvement in speculative 

penny stocks (e.g., Barber et al., 2009; Gao & Lin, 2015). Similarly, there is evidence 

that the introduction of casino gambling in a jurisdiction increases the riskiness of 

investment portfolios (Liao, 2015) and that the introduction of lottery-linked 

savings accounts has a negative impact on casino expenditure (Cookson, 2015). At 

an individual level, although there appear to be some distinct demographic 

differences between speculators and gamblers (the former more likely to be male, 

have higher incomes, and be employed), the large majority of speculators appear 

to be heavily involved in traditional forms of gambling, with this being especially 

true for skill-based formats, such as certain casino table games, games of skill for 

money against other individuals, sports betting, and horse/dog race betting 

(Arthur & Delfabbro, 2016; Arthur, Delfabbro, & Williams, 2015). Potentially 

because of their heavy involvement in traditional forms of gambling, there is also 

tentative evidence that a) the rates of problem gambling are significantly higher 

among speculators, and b) problematic levels of speculation are strongly 

correlated with problematic levels of gambling (Arthur, Williams, & Delfabbro, 

2016). 

 There are almost certainly similar cognitive and personality factors 

underlying both gambling and speculative financial trading that have not been 

fully explored or identified. Both of these activities involve a significant level of 

risk-taking as well as some degree of skill. Thus, success at these activities is 

almost certainly related to the nature and quality of their decision making. Good 

                                                                                                                                               
focus on making a monetary profit from price movements without regard for the fundamental 
value of the asset” (Arthur, Williams, & Delfabbro, 2016). 
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quality financial decision-making in risky environments is likely characterized by 

the following elements: (a) financial choices that can be accommodated within 

existing resources and budget, (b) thorough research and analysis of the available 

information rather than impulsive choices, (c) objective decision-making that is 

not overly influenced by heuristics and biases, (d) risk-taking in situations that are 

well-considered and appropriate for the situation. 

 In support of this contention, ‘unsuccessful gamblers’ who have 

experienced harm from their gambling (e.g., problem gamblers) have been found 

to have poor financial management (Chen, Dowling, & Yap, 2012) as well as having 

more erroneous beliefs about the nature of gambling (e.g., Goodie & Fortune, 

2013). In addition, problem gamblers appear to be more prone to more automatic 

or ‘system 1’ thinking (Toplak et al., 2007). In a similar way, professional financial 

traders have been shown to score higher in the Cognitive Reflections Test, which 

measures the tendency to inhibit automatic but erroneous responses to reasoning 

tasks (Thoma et al., 2015). Interestingly, research to date has not found a strong 

association between suboptimal decision making and other cognitive attributes 

such as lower general intelligence (Stanovich & West, 2008). Whether intelligence 

is also unrelated to quality of decision making and performance in gambling and 

financial investing is an untested empirical question. 

The present study 

The purpose of the present study is to extend the empirical investigation 

concerning the relationship between gambling, speculation, and investment. The 

existing literature is not only limited by the lack of studies, but also by the fact that 

a) only a couple of investigations have examined this relationship at an individual 

level; b) these few investigations were studies of gambling involving a secondary 

analysis of the small subset of investors/speculators who were also sampled 

(rather than a more focused study on speculators/investors); c) all of these studies 

have relied on self-report of investment and speculation, as opposed to examining 

actual behaviour, and  d) no study has conducted a comprehensive investigation of 

the cognitive and personality attributes of gamblers versus investors. Through this 

investigation, we hope to examine whether attributes known to be associated with 

less adaptive choices in gambling contexts also apply in financial decision-making. 

The detection of similarities would provide stronger evidence of similarities 
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between certain types of gambling and financial speculation and why similar types 

of people are likely to be attracted to both classes of activity.  

The present investigation examines the actual investment behaviour of 

participants in a simulated stock market task with regards to the risky versus 

conservative nature of their portfolio selection and their actual investment success 

in the task. An examination is then made regarding the relationship between risky 

portfolio selection, investment success and the attributes of participants in terms 

of their a) demographic characteristics, b) investment history and background, c) 

factors influencing their investment choices during the task, d) self-reported 

gambling involvement, e) cognitive attributes, and f) personality.  

 We hypothesize that riskier portfolio selection will be characteristic of: 

1. People scoring higher on the personality attributes of excitement-seeking and 

propensity for risk-taking. 

2. Males and younger people. 

3. People who currently have a significant percentage of high-risk stocks in their 

real-world portfolio. 

4. People with greater levels of gambling involvement, particularly with skill-

based formats. 

We also hypothesize that investment success will be related to: 

1. Having a rational and analytic cognitive style. 

2. Attending to prospectus information and news events to guide stock picks 

during the task. 

3. Having an educational or occupational background in finance as well as having 

greater knowledge about how the stock market works. 

4. Having less involvement in gambling. 

Method 

Location 

The location for this study was the University of Lethbridge’s Centre for 

Financial Market Research and Teaching (also known as the ‘Trading Room’). This 

48-station facility is the best-equipped academic trading room in Western Canada, 

with direct connections to stock market exchanges around the world.  

  

http://www.uleth.ca/management/cfmrt
http://www.uleth.ca/management/cfmrt
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Recruitment 

In February 2016 recruitment posters (Appendix B) were placed 

throughout the University of Lethbridge. The study was described as an attempt to 

understand the personal characteristics that best predicted stock market 

performance. It was explained the task would take between 2-3 hours and that 

participants would receive lunch, and, based on their trading performance, would 

be eligible to enter a subsequent ‘Money Round’ competition where $1,500 in cash 

prizes would be awarded to the top performers. Prospective participants had one 

of four day or evening time slots over a two week period in March 2016 they could 

choose from (an additional time slot in April was added at a later point). One of the 

authors (CV) also gave a short presentation about the study to students in several 

Faculty of Management classes. These students were specifically targeted due to 

their familiarity with the Trading Room as well as stock market investing more 

generally. To further increase the diversity of the sample, the study was also made 

open to University of Lethbridge psychology students who could participate and 

receive a 2% course credit. Finally, to ensure the sample contained individuals 

with real-world investing experience, posters were also placed near financial 

institutions and accounting offices throughout the city.  

Baseline Questionnaire 

Participants in each of the five groups were administered a 60 - 80 minute 

(median time of 70 minutes) Baseline Questionnaire (Appendix B) consisting of 

the following sections: 

Investment 

 Stock Market Knowledge, as assessed with 5 questions assessing basic 

knowledge of the stock market as well as basic statistical principles. More 

specifically, understanding that: a) a stock is just as likely to increase or 

decrease after decreasing for 10 consecutive days; b) passive investing (buy 

and hold) produces better returns than active portfolio management for most 

people most of the time; c) only a minority of investors reliably outperform the 

market over time; d) someone whose portfolio has increased by 90% is more 

likely to have 10 rather than 100 stocks in their portfolio; e) doubling one’s 

money is more likely to occur by investing in a single stock rather than 
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spreading one’s money over multiple stocks. Scores range from 0 to 5, with 

higher scores representing greater knowledge.  

 Current Investment and Trading Behaviour (20 individually scored questions:  

e.g., whether person has investments; types of investments held; whether 

person independently managed their own investments; years of independent 

investing; reason for independent investing; whether person has any high-risk 

investments; % of portfolio that is high risk; whether person actively trades; 

whether person is a day-trader; net gain/loss from trading; time spent trading; 

reason for active trading). 

 Problem Trading Measure (PTM). This is an experimental adaptation of the 

Problem and Pathological Gambling Measure (Williams & Volberg, 2010, 2014). 

The PTM categorizes people into four groups based on their answers to 14 

questions. A Problem Trader is someone who endorses questions indicating 

impaired control over their trading plus questions indicating significant 

problems deriving from this impaired control (i.e., financial, mental health, 

relationship, health, work/ school, or legal problems). An At-Risk Trader is 

someone with problem trading symptomatology who does not meet criteria for 

Problem Trading. A Regular Trader is someone who does not report any 

problem trading symptoms. A Non-Trader is someone who does not 

independent trade or manage their own investments. Scores range from 0 

(Non-Trader) to 3 (Problem Trader). 

Mental Health & Substance Use (not used in the present analysis) 

 6 individually scored questions on the person’s level of stress; level of 

happiness; tobacco use; alcohol use; illicit drug use; problems with drugs or 

alcohol; and whether person has experienced any serious problems with 

depression, anxiety or other mental health problems 

Cognition 

 Raven’s Advanced Progressive Matrices – Short Form (Bors & Stokes, 1998), a 

non-verbal measure of fluid intelligence. Scores range from 0 to 12. 

 Several individual tests of heuristics and biases: Outcome Bias (Toplak, West, & 

Stanovich, 2011) (score 1 = person shows bias in evaluating the quality of a 

decision as a function of the outcome; 0 no outcome bias); Cognitive Reflections 

Task (CRT) (Frederick, 2005) (scores 0 to 3, higher scores indicate more 
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analytic/correct reasoning); Regression to the Mean (Toplak et al., 2011) (score 

1 = person recognizes that small samples often deviate from the mean 

tendency; 0 = does not recognize this statistical principle); Covariation 

Detection (Toplak et al., 2011) (1 = correctly recognizes the covariation of two 

variables; 0 = fails to recognize covariation); Probability Matching Versus 

Maximizing (Toplak et al., 2011) (scores 0 to 2, higher scores indicate greater 

recognition of the correct maximizing strategy); Bayesian Reasoning (adapted 

from Beyth-Marom and Fischhoff, 1983) (1= correctly employs a Bayesian 

adjustment to probabilities; 0 = does not make Bayesian adjustments); 

Statistical Reasoning (Fong, Krantz, & Nisbett, 1986) (1 = correctly uses 

statistical probabilities to guide choices; 0 = does not use statistical 

probabilities). 

 Rational-Experiential Inventory (Pacini & Epstein, 1999), which is a 40 item test 

that assesses the extent to which a person has a logical and analytic cognitive 

style or uses a more intuitive/experiential approach. Rationality Style and 

Experiential Style, with scores of 20 to 100 on each (higher scores indicating a 

more rational or experiential style). 

Importance of Money (not used in the present analysis) 

 2 questions asking about  a) how financially well off the person considers 

himself/herself relative to their peers and b) how important money is to them 

on a 10 point scale. 

Risk Taking 

 As measured by the 30 item Domain-Specific Risk-Taking (DOSPERT) Scale 

(Blais & Weber, 2006), which assesses risk taking in the domains of: financial 

decisions, health/safety, recreational, ethical, and social decisions. Each domain 

has a score from 1 to 7.  

Personality 

 Personality was assessed with the NEO Five Factor Inventory (NEO-FFI), which 

is a 60 question short form version of the 240 question NEO Personality 

Inventory - Revised (NEO PI-R) (Costa & McCrae, 1992). The NEO provides a 

score in the five major personality domains of Introversion versus 

Extraversion; Neuroticism versus Emotional Stability; Openness versus Close-

Mindedness; and Conscientiousness versus Lack of Conscientiousness. The full 
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NEO-PI-R also provides scores in six facets within each personality domain. In 

the present study, the questions comprising the facets of Impulsivity and 

Excitement-Seeking were included in the questionnaire.   

Gambling 

 Gambling fallacies, as assessed with the 10 item Gambling Fallacies Measure 

(Leonard, Williams, & Vokey, 2015). Scores range from 0 to 10, with higher 

scores indicating greater resistance to gambling fallacies. 

 Frequency and expenditure on each of 11 different types of gambling in the 

past 12 months (lottery and raffle tickets, instant lottery tickets (scratch cards), 

electronic gambling machines (e.g., slots, video lottery terminals), casino table 

games, poker, sports betting, horse or dog race betting, bingo, private games 

for money, financial indices betting on a gambling website, other).  

 Motivation for gambling (single question) (not used in present study) 

 Problem gambling, as assessed with the 14 item Problem and Pathological 

Gambling Measure (PPGM) (Williams & Volberg, 2010, 2014). The PPGM 

categorizes people into four groups: Pathological Gambler, Problem Gambler, 

At-Risk Gambler, and Recreational Gamblers. Scores on the instrument range 

from 0 to 14. 

Demographics 

 Age, gender, marital status, educational attainment, university major, 

employment status, occupation, household income, household debt, immigrant 

status, racial/ethnic origins. 

Trading Room Competition  

Following completion of the Baseline Questionnaire, participants were 

provided with lunch. This was then followed by the 60 minute Trading Room 

Competition. The instruction for each of the five groups was as follows: 

 “You have been given $10,000 virtual dollars. Your goal is to increase your net 

worth over a 36 month period. You have 12 Canadian stocks you can 

potentially invest in, as well as three Guaranteed Investment Certificates 

(GICs). No interest is accrued on cash holdings. Information about each of these 

companies is provided to guide your investment decisions.” 

 “You will have 36 decision points (corresponding to the end of each of the 36 

months) where you can choose to reallocate your investments. After each 
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month’s new stock price is shown, you will have two minutes to make any 

adjustments in your portfolio. There is a $20 fee for each transaction you make. 

Periodically there will be news releases that may pertain to some of these 

stocks.”   

 “To move on to the ‘Money Round’ your net worth has to a) be in the top 50% 

of participants in at two randomly determined intermediate periods as well as 

at the end of 36 months, and b) meet or exceed the market average of these 12 

stocks at these time points 3.” 

To guide their initial stock choices participants were provided with a one 

page prospectus (Appendix B) for 12 fictitious Canadian stocks, with three stocks 

in each of four different sectors (commodities, health care, financials, technology), 

but with the actual sectors not explicitly named. A one year (1.5% return), two 

year (2.5% annual return), and three year (3.5% annual return) GIC was also 

available. Potential investments ranged from low risk investments such as GICs 

with correspondingly low returns to high risk penny stocks with potential for high 

returns. The prospectus contained information on each of the 12 companies with 

regards to the number of shares that had been issued (ranging from 2 million to 

150 million), price/earnings ratio (15 to 65), Goldman Sachs recommendation 

(buy, neutral, sell), cash and capital assets ($500,000 to $1,000,000,000), liabilities 

($500,000 to $500,000,000), 5 year low ($0.08 to $275.00), past year low, 5 year 

high ($0.27 to $350.00), past year high, past 5 year volatility (low, moderate, high, 

very high), and current price ($0.37 to $236.00). To prevent participants in earlier 

groups providing stock performance information to participants in later groups, 

stock names were changed for each of the five competitions, although the first 

letters of the company name remained the same (e.g., Eldorado Mining → Empress 

Minerals → Eagle Mountain → Exploration Metals).  

The behaviour of individual stocks over the 36 time points was 

programmed to mimic real-work stock market activity. More specifically, there 

was a direct relationship between increased volatility and potential for both higher 

and lower returns, with both the highest (94.4%) and lowest (-64.9%) one year 

returns occurring among stocks identified as having the highest previous 5 year 

                                                 
3 Rewarding consistently above average performance at unknown times works against the person 
engaging in highly risky activity just prior to the adjudication date and better ensures that the top 
performers have not capitalized on a single lucky event.  
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volatility. Also, it was a ‘semi-efficient’ market (Chan, Gup, Ming-Shiun, 2003; 

Malkiel, 2003; Verheyden, De Moor, & van den Bossche, 2015), meaning that the 

current bid/ask price of a stock or commodity was a fairly accurate valuation and 

that day to day directional changes in stock price were predominately random 

(Fama, 1995; Malkiel, 2003). That being said, as is the case with semi-efficient 

markets, potential did exist for participants with superior analytical ability to 

obtain better returns if they recognized that different sectors of the economy were 

performing differently and adjusted their portfolio accordingly. Commodities were 

programmed to achieve a 3 year return of 28.6%, financials a -2.1% return, health 

care a -32.1% return, and technology a -56.4% return. Superior returns could also 

be achieved if participants chose to invest in companies with better fundamentals 

(i.e., price/earnings ratios, assets to liabilities). Companies with excellent 

fundamentals (EM, RM, TI) had a 3 year return of 10.3%, compared to -7.9% for 

companies with fair to good fundamentals (PE, LT, HT, AP, CB, FI), and -56.4% for 

companies with poor fundamentals (IT, SS, BC). Goldman Sachs recommendations 

also had some informational value, with buy recommendations having a 3 year 

return of 0.2%, neutral recommendations a -5.7% return, and sell 

recommendations a -31.3% return. Number of shares outstanding, current price 

relative to past year price range, and past year price range relative to past five year 

price range (indicating an upward or downward trend) had no relationship to 

performance. Initial stock price had some relationship to performance due to the 

fact that stocks less than $1 all had poor fundamentals. No relationship with 

performance existed beyond the $1 price.  

There were 34 news stories during the 36 month investment period 

(Appendix B). Several news releases supported the observed sector trends in this 

study. For example, ‘Chinese GDP showing significant increase’, ‘lowered Canadian 

dollar’, ‘environmental regulations impeding shale gas production in U.S.’ all had 

positive implications for the Canadian commodity sector.  ‘Courts shorten patent 

duration for new pharmaceuticals’, ‘class action lawsuit filed against 

pharmaceutical companies’, ‘federal government reduces health care payments to 

provinces’ all had negative implications for the Canadian health care sector. 

However, the majority of new releases were either irrelevant or had a more 

indirect and/or less impactful theoretical relationship with the different sectors or 



Paper 4: Arthur, Delfabbro, Williams, & Varjassy (submitted) 

 

88 

8
8

 

individual stock prices: ‘Indonesian volcano causes havoc to Asian air traffic’, ‘Bank 

of Canada announces significant increase in Canadian money supply’, ‘change in 

company management’, ‘Euro exchange rate declines’; ‘reformulation of companies 

comprising the TSX composite’; ‘Republican victory forecast for U.S. election’, etc.  

The investment performance of each participant was evaluated at the end 

of 12 months, 24 months, and 36 months. Participants were selected for the Money 

Round if their net worth was in the top 50% of participants at these three time 

points and their return on investment was at or higher than the market average for 

each year (which was 0.93% for Year 1; 0.34% for Year 2; 5.50% for Year 3). (Note: 

in the present situation, the ‘market average’ was the average of the 12 stocks). 

Following the Trading Room competition, all participants answered a short 

Follow-Up Questionnaire (Appendix B) that asked a) whether their initial stock 

picks were random or utilized some of the information in the prospectus; b) if they 

did use the prospectus, which specific information was utilized and its relative 

importance in their decisions; c) a self-assessment of how risky they considered 

their initial portfolio selection to be; and c) what things, if any, changed their 

portfolio allocation after the start of the competition. 

Money Round 

The Money Round occurred in the evening two days after the final Trading 

Room Competition. The instruction for participants in the Money Round was as 

follows: 

 “You have made it to this round because your investment strategy has been 

consistently better than your peers. Your goal is to continue to increase your 

net worth over the next 24 month period. You have the same 12 Canadian 

stocks you can potentially invest in, as well as 3 GICs. No interest is accrued on 

cash holdings.”  

 “You will have $10,000 plus the money you made in the previous round.” 

 “You will have 24 decision points (corresponding to the end of each of the 24 

months) where you can choose to reallocate your investments. After each 

month’s new stock price is shown, you will have 2 minutes to make any 

adjustments in your portfolio. There is a $20 fee for each transaction you make. 

Periodically there will be news releases that may pertain to some of these 

stocks.”   
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 “The person with the highest net worth at the end of 24 months will receive 

$500, second highest $400, third highest $300, fourth highest $200, and fifth 

highest $100.”   

All of the same pre-programmed parameters and trends that occurred in 

the Trading Room Competition continued in the Money Round. The main 

difference was that maximal net worth was now the goal. The other difference was 

that no company names were provided, only a stock symbol which consisted of the 

first two letters of the company (e.g., EM, which represented Eldorado Mining, 

Empress Minerals, Eagle Mountain, and Exploration Metals in the previous round).   

Results 

Sample Demographics 

A total of 103 people participated in this study. The average age was 28.1 

(range of 19 – 83), and 68.7% were male. The large majority were single (75.8%), 

although 18.2% were married or living common-law and 6.1% were separated or 

divorced. The majority were currently enrolled in university (65.0%), but 15% had 

no post-secondary education, and 20% were university graduates. For students 

currently attending university, 57% of them were majoring in Finance, Accounting, 

Management, or Marketing. Most people reported themselves to be full-time 

students (46.5%), but 27.3% also reported being employed part-time, 7.1% 

employed full-time, and 12.2% were retired or unemployed. Occupations were 

varied, but included two accountants, three financial analysts, and four 

professional investment managers. Thirteen individuals were members of a local 

investment group who used VectorVest software to guide their stock picks. (In 

total, 41.0% of the sample had an educational or occupational background in 

finance). Median household income of the sample was in the $25,000 to $49,999 

category, but ranged from <$1,000 to the $250,000 to $500,000 category. Eighty 

percent of the sample reported having European ancestry, 15% Asian, 8% First 

Nations or Métis, 2% African, and 8% Other. A total of 87.9% of the sample was 

born in Canada. 

Investment Behaviour, Motivation, and Knowledge 

A total of 69.9% of the sample reported having investments. Of those with 

investments, 44.7% had stocks, 29.1% had guaranteed investment certificates, 

http://www.vectorvest.com/
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20.4% had bonds, 13.6% had derivatives, and 32.0% had some other type of 

investment (gold, currency, etc.). The mean number of types of investment for all 

participants was 1.4 (SD = 1.3). For individuals who had investments, 47.2% 

reported that they exclusively managed their own investments, 27.8% reported 

managing some of their own investments and/or had a fair amount of input into 

how they were managed, and 25.0% had a financial advisor or some other 

individual who managed their investments. A total of 37.5% of people with 

investments indicated they owned investments that would be considered high risk 

or speculative, but only eight individuals had 50% or more of their entire portfolio 

in high risk instruments. A total of 21.4% of the sample reported that they actively 

traded stocks, with 5-10 hours a week being the median weekly amount of time 

spent trading. Five individuals considered themselves to be ‘day traders’ and eight 

individuals reported they traded on margin. In terms of type of trader, on the 

Problem Trading Measure, 45.6% of the entire sample was classified as Non-

Traders, 31.1% were Regular Traders, 10.7% were At-Risk Traders, and 12.6% 

were Problem Traders. (Note: none of the At-Risk Traders were Problem 

Gamblers, but one of the 12 Problem Traders was also a Problem Gambler). 

Finally, for the entire sample, the mean number of correct responses on the Stock 

Market Knowledge Measure was only 1.7 (out of 5). None of the five questions was 

answered correctly by the majority of participants. 

Gambling Behaviour and Correlates 

A total of 67.3% of participants reported past year involvement in some 

form of gambling. In terms of individual types, 33.0% of the entire sample reported 

past year participation in lotteries/raffles, 33.0% instant lotteries (scratch tickets), 

25.2% casino table games, 22.3% sports betting, 21.4% poker, 17.5% private 

games for money, 17.5% betting on financial indices outside of a regulated market 

(i.e., on a gambling website), 15.5% electronic gambling machines, 5.8% bingo, and 

2.9% horse race betting. The mean number of types of gambling engaged in for all 

participants was 2.1 (SD = 2.3). Average frequency of gambling for gamblers was 

slightly less than once a week and median frequency was less than once a month. 

Average reported monthly net win/loss for gamblers was a win of $19,696, but 

median win/loss in a typical month was a win of $20 (45.6% of gamblers reported 
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having a net win from gambling in the past year).4 There were significant 

associations between each of the aggregate measures of gambling involvement 

(i.e., number of formats engaged in; overall frequency; overall net expenditure), 

with Pearson r ranging from .27 to .64 depending on which two measures were 

being correlated). The Problem and Pathological Gambling Measure classified 

32.7% of the overall sample as Non-Gamblers, 47.5% as Recreational Gamblers, 

17.8% as At-Risk Gamblers, and 2.0% as Problem Gamblers. (Note: 4 out of the 18 

At-Risk Gamblers were Problem Traders and 1 out of the 2 Problem Gamblers was 

also a Problem Trader). 

There were significant relationships between levels of gambling 

involvement and certain investment activities. More specifically, overall frequency 

of gambling was associated with the likelihood of being an independent investor (r 

= .24, p = .023), percentage of the person’s real-world portfolio that the person 

identified as high risk (r = .49, p = .006), and time spent trading in an average week 

(r = .33, p < .001). Similarly, gambling net win/loss was significantly associated 

with time spent trading in an average week (r = .22, p = .012), and number of types 

of gambling engaged in was significantly associated with percentage of the 

person’s real-world portfolio considered to be high risk (r = .44, p = .012).  

All three measures of gambling involvement (# types, frequency, 

expenditure) also had consistently significant associations with each of the 

DOSPERT risk-taking dimensions of ethical risks, financial risks, and health/safety 

risks, with correlations ranging from .26 to .44.   

In terms of personality correlates, the strongest individual correlation was 

between number of formats and excitement seeking (r = .29, p = .001). In addition, 

gambling frequency was significantly related to impulsivity (r = .25, p = .019); 

disagreeableness was associated with number of gambling formats (r = -.26, p = 

.004) as well as gambling frequency (r = .23, p = .03); and extraversion was 

associated with number of formats (r = .21, p = .015). 

                                                 
4 Expenditure questions asked “Roughly how much money do you spend on [type of gambling] in a 
typical month. ‘Spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss 
in an average month in the past 12 months”. Although self-reported gambling expenditure is often 
unreliable, this specific wording has better reliability and produces the best match with more 
objective evidence of expenditure (Wood & Williams, 2007; Williams, Volberg, Stevens et al., 2017). 
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In terms of cognitive attributes, neither intelligence nor any of the 

heuristics or biases was significantly related to any measure of gambling 

involvement.  

Initial Portfolio Selection in the Trading Room Competition 

 In creation of their initial portfolio, 46.6% reported their choices were 

exclusively determined by the prospectus information, 43.2% reported they 

utilized the prospectus information to some extent to make their choices, and 

10.2% reported their choices were completely random. The average number of 

sources of information used in making selections was 4.0 (SD = 2.5), but ranged 

from 1 to 11. The sources of information most commonly utilized were: current 

stock price (53.3%), previous 5 year volatility (41.1%), type of business (36.7%), 

Goldman Sachs recommendation (36.7%), price/earnings ratio (25.6%), asset to 

liabilities ratio (21.1%), previous 5 year high (21.1%), previous 5 year high 

relative to current stock price (21.1%), and total company assets (21.1%). 

Approximately half the sample (48.6%) expended 75% of more of their 

$10,000 allocation immediately to purchase stocks or GICs. Another 28.4% 

expended 75% or more of their allocation within 6 months; an additional 11.0% 

within 12 months; an additional 1.8% within 24 months; and 10.1% took longer 

than 24 months or never allocated 75% or more of their initial cash allocation. The 

average number of investment vehicles (including cash and/or GICs) was 5.8, with 

a median and mode of 5.0, and a range of 1 to 12. 

The conservative versus risky nature of the person’s initial portfolio was 

evaluated in two ways. First, by the person’s self-assessed riskiness of their 

portfolio selection and second, by the average volatility of the person’s actual 

portfolio.5 To quantify volatility, cash and GICs were assigned a value of 0, stocks 

described in the prospectus as having a low volatility (CB, HT, EM) were assigned a 

value of 1, stocks described as having moderate volatility (PE, AP, TI) were 

assigned a value of 2, stocks described as having high volatility (FI, LT, RM) were 

assigned a 3, and a very high volatility stocks (BC, IT, SS) were assigned a 4. Each 

asset was weighted by its relative monetary value within the portfolio. The overall 

correlation between self-assessed portfolio riskiness and actual portfolio volatility 
                                                 
5 This was assessed at 4 months rather than at the very start to to give some time for people who 
may have been uncertain about the task or needed extra time for their portfolio selection. 
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was .23 (p = .02). Self-assessment of having a risky portfolio was also significantly 

related to self-assessment of the percentage of the person’s real-world portfolio 

that was high risk (r = .38, p = .05). However, this relationship with real-world 

portfolio was not significant for portfolio volatility (r = .12, p = .28).6 

Table 1 below illustrates the correlates of risky portfolio selection (as 

measured in the two different ways) as a function of demographics, investment 

history, trading room behaviour, gambling behaviour in the past 12 months, 

cognition, personality, and risk-taking. Pearson r correlations were used to 

establish the association between these variables and portfolio selection. One tail 

tests were used to establish statistical significance (partly to ‘cast a wide net’ for 

the multivariate analyses, as will be discussed below). A single asterisk denotes      

p < .05 whereas two asterisks denote p < .01.  

                                                 
6 Although known or expected portfolio volatility is the most common way of quantifying the risk 
level of a portfolio, other ways are possible. This includes percentage of the portfolio that is cash or 
GICs relative to stocks; lack of portfolio diversification; and the degree to which stock choices are 
not guided by fundamentals (price/earnings ratios, assets/liability ratios, etc.). 
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Table 1. Correlates of Risky Portfolio Selection. 

 
Self-Rated 

Riskiness of Initial 
Portfolio 

Volatility of 
Actual Portfolio 

 r p r p 
DEMOGRAPHICS     

Age -.125 .125 -.225 .012* 

Male Gender .070 .260 .134 .094 

Educational Attainment -.239 .013* -.002 .493 

Household Income .044 .346 .017 .436 

Born in Canada .134 .110 -.021 .417 

INVESTMENT HISTORY AND BACKGROUND     
Background in Finance -.051 .322 .028 .391 

Person Independently Manages their Investments .179 .047* -.008 .469 

Years of Independent Investing -.160 .069 -.247 .006** 

% of Current Self-Managed Portfolio that is High Risk  .376 .046* .123 .275 

Actively Trades Stocks -.039 .359 -.066 .253 

Time Spent Trading in Average Week -.138 .099 -.077 .220 

Stock Market Knowledge Measure .129 .115 .135 .087 

Problem Trading Measure .048 .329 -.014 .443 

FACTORS INFLUENCING TRADING FLOOR CHOICES     
Used Prospectus Info for Initial Stock Picks -.069 .264 .324 .001** 

Used Price/Earnings Ratio for Initial Stock Picks   -.074 .246 -.066 .269 

Used Asset/Debt Ratio for Initial Stock Picks -.086 .212 .042 .347 

Used Goldman Sachs Recommendation for Initial Stock Picks -.057 .298 -.053 .310 

Used Volatility for Initial Stock Picks .135 .209 .086 .422 

COGNITION     
Intelligence (Raven Progressive Matrices) -.077 .243 .085 .205 

Outcome Bias (correct)  .013 .453 .159 .057 
Cognitive Reflections Task (correct) .041 .351 .124 .106 

Regression to the Mean (correct) -.109 .157 .053 .300 
Covariation Detection (correct) -.091 .208 .128 .106 

Probability Matching Versus Maximizing (correct) .076 .239 .070 .243 
Bayesian Reasoning (correct) -.020 .426 .211 .018* 

Statistical Reasoning (correct)  .188 .040* .097 .165 

Rational Experiential Inventory: Rationality .066 .272 .234 .009** 

Rational Experiential Inventory: Experiential -.064 .276 -.048 .318 

RISK TAKING     
DOSPERT Ethical .111 .152 .217 .014* 

DOSPERT Financial .097 .185 .215 .015* 
DOSPERT Health/Safety .274 .005** .256 .005** 

DOSPERT Recreational .176 .050* .177 .038* 
DOSPERT Social .125 .125 .069 .101 

PERSONALITY     
NEO Neuroticism-Emotional Stability .060 .290 -.139 .082 

NEO Extraversion-Introversion .101 .175 .015 .442 
NEO Openness-Closemindedness .176 .051 .011 .457 

NEO Agreeableness-Disagreeableness -.157 .072 .127 .102 
NEO Conscientiousness-Nonconscientiousness -.201 .030* -.095 .170 

NEO Impulsivity .126 .120 -.064 .262 
NEO Excitement-Seeking .181 .042* .179 .036* 

GAMBLING BEHAVIOUR IN PAST 12 MONTHS     
Gambling Fallacies .036 .371 .034 .373 

Number of Gambling Formats Engaged In .262 .007** .165 .049* 
Ratio of Skill-Based/Chance-Based Formats Engaged In  .021 .422 .198 .024* 

Gambling Frequency .094 .192 .140 .079 

Gambling Win/Loss .029 .395 .063 .262 

Problem Gambling Category .162 .067 .101 .159 
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The significant univariate predictors of risky portfolio selection are likely 

correlated with each other to some extent, and may reflect the same underlying 

attribute. Some of these are also significant by chance due to the large number of 

statistical tests conducted. Thus, forward stepwise multiple regression was 

undertaken to understand the unique predictive power of the significant 

univariate predictors in predicting risky portfolio selection. All variables with 

more than 5% of values missing had missing values replaced with the mode 

(categorical variables) or the series mean (continuous variables). A p value of .10 

was used for variable entry into the model and .15 for removal.  

Table 2 displays the standardized (β) regression coefficients for the three 

variables that contributed significantly to the prediction of self-rated riskiness of 

the person’s portfolio. The adjusted R2 at each step is also reported. The R2 

improvement was significant at each step. Altogether, 14.5% of the variability in 

self-assessed risky portfolio selection was predicted by knowing the scores on 

these three variables. 

 
Table 2. Stepwise Multiple Regression Predicting Self-Rated Riskiness of Initial Portfolio. 

 
Standardized 

Regression 
Coefficients (β) 

Adjusted 
R2 Step 

Constant ** .061 1 

DOSPERT Health/Safety .406* .061 1 

Educational Attainment -.315* .101 2 

% of Current Self-Managed Portfolio 
that is High Risk 

.027 .145 3 

** p < .01, * p < .05 

 
Table 3 displays the standardized regression coefficients and adjusted R2 

for the three variables that significantly contributed to prediction of portfolio 

volatility. Altogether, 16.7% of the variability in initial portfolio volatility was 

predicted by knowing the scores on these three variables. The R2 improvement 

was significant at each step. 
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Table 3. Stepwise Multiple Regression Predicting Initial Portfolio Volatility. 

 
Standardized 

Regression 
Coefficients (β) 

Adjusted 
R2 Step 

Constant   1 

Used Prospectus Info for Initial Stock Picks .232* .070 1 

DOSPERT Health/Safety .236* .120 2 

Rational Experiential Inventory: Rationality .177 .142 3 

** p < .01, * p < .05 

 

Summary of Risky Portfolio Predictors 

A summary of the above results is contained in Table 4. 
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Table 4. Significant Univariate and Multivariate Predictors of Risky Portfolio Selection. 

 
Self-Rated Portfolio 

Riskiness 
Portfolio Volatility 

 univariate multivariate univariate multivariate 

DEMOGRAPHICS     

Age   younger  

Educational Attainment lower lower   

INVESTMENT HISTORY AND BACKGROUND     

Person Independently Manages their Investments yes    

Years of Independent Investing   fewer  

% of Current Self-Managed Portfolio that is High Risk  higher higher   

FACTORS INFLUENCING STOCK CHOICES     

Used Prospectus Info for Initial Stock Picks   yes yes 

COGNITION     

Bayesian Reasoning   correct  

Statistical Reasoning  correct    

Rational Experiential Inventory: Rationality   higher higher 

RISK TAKING     

DOSPERT Ethical   higher  

DOSPERT Financial   higher  

DOSPERT Health/Safety higher higher higher higher 

DOSPERT Recreational higher  higher  

PERSONALITY     

NEO Conscientiousness lower    

NEO Excitement-Seeking higher  higher  

GAMBLING BEHAVIOUR IN PAST 12 MONTHS     

Number of Gambling Formats Engaged In higher  higher  

Ratio of Skill/Chance-Based Formats Engaged In    higher  
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Investment Success in the Trading Room Competition 

All participants made adjustments to their portfolio after the competition 

began. The factors reported most important in these adjustments were: individual 

stock performance (85.6%), news events (45.6%), overall portfolio performance 

(44.4%), time left in the challenge (44.4%), and re-examination of information in 

the prospectus (31.1%).  

The average net profit (i.e., above the $10,000 each person was given) was 

$92.68 ($2200 S.D.), but ranged from a loss of $7565.99 to a profit of $10,529.60. A 

total of 52.4% of participants made a profit, whereas 47.6% had a loss. Thirty-five 

out of 103 people qualified for the Money Round, and 28 of these individuals 

actually participated. Table 5 illustrates the univariate correlates of net profit/loss 

in the competition as well as the variables that distinguished people who qualified 

for the Money Round versus people who did not. Pearson correlations were used 

for the former and t-tests and/or chi-square tests for the latter. (The correlation 

between net profit/loss and qualification for the Money Round was .63, p < .001).  

 

Table 5. Correlates of Investment Success in the Trading Room Competition. 

 Net Profit/Loss 
Qualified for 

Money Round 

 r p t or χ2 p 

DEMOGRAPHICS     

Age .094 .176 .289 .387 

Male Gender .174 .043* 2.924 .043* 

Educational Attainment -.068 .249 .832 .204 

Household Income .095 .178 .467 .320 

Born in Canada .095 .175 1.892 .085 

INVESTMENT HISTORY AND BACKGROUND     

Background in Finance .245 .007** 3.736 .027* 

Person Independently Manages their Investments .116 .122 .113 .455 

Years of Independent Investing .117 .119 .504 .308 

% of Current Self-Managed Portfolio that is High Risk  -.006 .978 .310 .759 

Actively Trades Stocks .064 .260 .072 .395 

Time Spent Trading in Average Week .185 .030* 1.607 .057 

Stock Market Knowledge Measure -.083 .202 -1.437 .077 

Problem Trading Measure .134 .088 .884 .190 

FACTORS INFLUENCING STOCK CHOICES     

Used Prospectus Info for Initial Stock Picks .205 .028* 2.317 .013* 

Used Price/Earnings Ratio for Initial Stock Picks   .051 .315 .172 .339 

Used Asset/Debt Ratio for Initial Stock Picks .042 .346 .451 .251 

Used Goldman Sachs Recommendation for Initial Stock Picks -.030 .388 .024 .438 

Used Volatility for Initial Stock Picks .094 .380 .512 .610 
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News Events Influenced Portfolio Changes .184 .039* .382 .268 

Stock Performance Influenced Portfolio Changes .189 .035* 1.365 .122 

Re-examination of Prospectus Influenced Portfolio Changes .188 .036* 3.871 .025* 

Time Left Influenced Portfolio Changes -.190 .034* 4.774 .015* 

Self-Rated Riskiness of Initial Portfolio -.016 .442 -2.777 .004** 

Portfolio Volatility at 4 Months .070 .484 1.214 .220 

COGNITION     

Intelligence (Raven Progressive Matrices) .076 .230 .433 .333 

Outcome Bias (correct)  -.071 .240 0 .499 

Cognitive Reflections Task (correct) .236 .008** 2.114 .018* 

Regression to the Mean (correct) .070 .243 .043 .418 

Covariation Detection (correct) .180 .039* 3.158 .038* 

Probability Matching Versus Maximizing (correct) .042 .337 .348 .364 

Bayesian Reasoning (correct) .056 .289 .976 .162 

Statistical Reasoning (correct)  .048 .316 -.030 .383 

Rational Experiential Inventory (REI): Rationality .201 .022* 1.024 .154 

Rational Experiential Inventory (REI): Experiential -.178 .038* -1.563 .060 

RISK-TAKING     

DOSPERT Ethical .117 .122 1.691 .054 

DOSPERT Financial -.124 .108 -.649 .259 

DOSPERT Health/Safety -.019 .423 .250 .402 

DOSPERT Recreational -.021 .418 -.261 .485 

DOSPERT Social .092 .181 -.355 .438 

PERSONALITY     

NEO Neuroticism-Emotional Stability -.082 .206 -1.746 .042* 

NEO Extraversion-Introversion -.076 .222 6.35 .263 

NEO Openness-Closemindedness .056 .288 -.481 .316 

NEO Agreeableness-Disagreeableness -.097 .165 -.638 .263 

NEO Conscientiousness-Nonconscientiousness -.118 .120 -.179 .383 

NEO Impulsivity -.025 .400 -1.136 .130 

NEO Excitement-Seeking .034 .365 -.056 .269 

GAMBLING BEHAVIOUR IN PAST 12 MONTHS     

Number of Gambling Formats Engaged In .043 .333 .846 .200 

Ratio of Skill/Chance-Based Formats Engaged In  .198 .023* 1.392 .084 

Gambling Frequency .243 .007** 2.153 .019* 

Gambling Win/Loss .210 .016* .185 .031* 

Problem Gambling Category .088 .191 .496 .311 

Gambling Fallacies .049 .317 .811 .209 

** p < .01, * p < .05 

 
Forward stepwise multiple regression was undertaken to understand the 

unique predictive power of the 13 significant univariate predictors in predicting 

net profit/loss. The same procedures were used as in the previous multiple 

regression predicting risky portfolio selection. Table 6 displays the standardized 

(β) regression coefficients for the seven variables that contributed to prediction of 

increased net profit. The adjusted R2 at each step is also reported. The R2 
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improvement was significant for steps 1, 2, and 3, but not for 4, 5, 6, and 7. 

Altogether, 22.4% of the variability in net profit/loss was predicted by knowing 

the scores on these seven variables. 

 
Table 6. Stepwise Multiple Regression Predicting Net Profit/Loss. 

 
Standardized 

Regression 
Coefficients (β ) 

Adjusted 
R2 Step 

Constant ** .065 1 

Cognitive Reflections Task .162 .065 1 

Gambling Frequency  .196* .101 2 

Financial Background  .185* .142 3 

Individual stock performance 
influenced portfolio changes  

.204* .160 4 

News influenced portfolio changes .187* .178 5 

Time left influenced portfolio changes -.201* .202 6 

REI Experiential Score  .176 .224 7 

** p < .01, * p < .05 

 
Similarly, a forward stepwise logistic regression was undertaken to 

understand the extent to which the 10 significant univariate predictors predicted 

eligibility for the Money Round (0 = Not eligible, 1 = Eligible). Variable entry order 

was determined by the size of the Wald statistic, with a minimum entry level of p = 

.10 and a removal level of p = .15.  The final model contained six predictors. Table 7 

displays the regression coefficients, Wald statistics, and odds ratios 7 for these 

predictors. Using a classification cut-off of 35% to maximize sensitivity and 

specificity, overall prediction success was 77.1%. Altogether, 38.4% of the 

variability in Money Round eligibility (Nagelkerke R Square) was predicted by 

knowing the scores on these five variables. 

 

  

                                                 
7 Thus, each unit increase in riskiness of initial portfolio was associated with a 33.7% decreased 
odds of proceeding to the Money Round. Similarly, each unit increase in CRT scores was associated 
with a 2.259 times greater odds of advancing to the Money Round. 
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Table 7. Stepwise Logistic Regression Predicting Money Round Eligibility. 

Variable 
Regression 

Coefficients (B) 
Wald 

Statistics Odds Ratios 

Rated Riskiness of Initial Portfolio -.410 8.787** .663 

Cognitive Reflections Task (CRT) .815 7.480** 2.259 

Gambling Frequency .125 6.007* 1.134 

Re-examination of Prospectus 
influenced portfolio changes 

1.503 5.550* 4.495 

Financial Background 1.212 4.602* 3.360 

Constant -.543 .408 .581 

** p < .01, * p < .05 
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Summary of Predictors of Investment Success  

 

Table 8. Significant Univariate and Multivariate Predictors of Investment Success. 

 
Profit in Trading Room 

Competition 
Qualified for Money Round 

 univariate multivariate univariate multivariate 

DEMOGRAPHICS     

Male Gender yes  yes  

INVESTMENT HISTORY AND BACKGROUND     

Background in Finance yes yes yes yes 

Time Spent Trading in Average Week higher    

FACTORS INFLUENCING STOCK CHOICES     

Used Prospectus Info for Initial Stock Picks yes  yes  

News Events Influenced Portfolio Changes yes yes   

Stock Performance Influenced Portfolio Changes yes yes   

Re-examination of Prospectus Influenced Portfolio Changes yes  yes yes 

Time Left Influenced Portfolio Changes no no no  

Self-Rated Riskiness of Initial Portfolio   lower lower 

COGNITION     

Cognitive Reflections Task correct correct correct correct 

Covariation Detection correct  correct  

Rational Experiential Inventory: Rationality higher higher   

Rational Experiential Inventory: Experiential lower    

PERSONALITY     

NEO Emotional Stability   higher  

GAMBLING BEHAVIOUR IN PAST 12 MONTHS     

Ratio of Skill/Chance-Based Formats Engaged In  higher    

Gambling Frequency higher higher higher higher 

Gambling Win/Loss higher win  higher win  
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Performance in the Money Round 

The average net profit in the Money Round (i.e., which includes their profit 

from the original Trading Room competition) was $410 (2401 S.D.), but ranged 

from a loss of $5,542 to a profit of $3,549. A total of 75.0% made a profit or broke 

even, whereas 25.0% had a loss.   

No examination was made of predictors of Money Round performance. One 

reason for this is that the contingencies were different. Rather than encouraging 

consistently good performance, the Money Round encouraged high risk behaviour 

as only the top five investors would be rewarded. For another, the sample size was 

much smaller and more circumscribed. The sample also excluded the six members 

of the professional investing group who qualified for the Money Round, as the 

timing of the Money Round competition did not work for them. A final reason is 

that the factors influencing stock performance were the same as in the previous 

round, so there was very little new information to learn. As evidence of the 

different situation posed by the Money Round, the correlation between profit in 

the first round versus profit in the Money Round was -.075. 

Discussion 

The purpose of the present study was to conduct an empirical investigation 

of investment behaviour and then to relate the conservative versus risky nature of 

portfolio choices as well as actual investment performance to the various personal 

attributes of participants with a specific focus on self-reported gambling 

involvement.  

Risky Portfolio Selection 

Two measures of risky portfolio selection were used: self-assessment of 

how risky the initial portfolio was and the actual volatility of the person’s chosen 

portfolio. The relationship between these two different measures was significant, 

but the magnitude of the relationship was low, suggesting they are measuring 

somewhat different things. Reassuringly, self-assessment of having a risky 

portfolio was also significantly related to self-assessment of the percentage of the 

person’s real-world portfolio that was high risk at both the univariate and 

multivariate level; however, this relationship was not significant for portfolio 

volatility.  
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In general, the univariate and multivariate analyses of portfolio risk tended 

to show that risk-taking in one area (i.e., portfolio selection) is best predicted by 

risk-taking in other areas. The strongest and most robustly predictive variable for 

both measures of portfolio risk was propensity for risk-taking in the area of 

personal health and safety. Risk-taking propensity in other areas (financial, 

recreational, ethical) was also consistently predictive at the univariate level, but 

because of their strong relationship to each other, only one of these variables was 

able to enter the multivariate models. 

Risk-taking is also typically associated with male gender and younger age. 

In the present study younger age was associated at the univariate level, but 

because general propensity for risk taking on the DOSPERT was a stronger overall 

predictor, age did not enter the multivariate model. The only demographic 

correlate of having a risky portfolio was lower educational attainment at both a 

univariate and multivariate level for self-rated risky portfolio.  

Somewhat surprisingly, having a more rational/analytic cognitive style was 

an important multivariate predictor of having a more volatile portfolio as was 

reporting that the person utilized the prospectus information for their initial stock 

picks. Collectively this appears to indicate that for many participants, selecting a 

riskier portfolio in this study was a conscious and deliberate choice in the pursuit 

of higher returns. If this is the case, then these variables may not generalize to the 

real-world. As evidence of this, neither having a rational/analytic style nor utilizing 

the prospectus information was found to be significantly related to having a higher 

percentage of riskier real-world investments. There were no other cognitive 

attributes robustly related to having a higher risk portfolio. Consistent with having 

a more rational/analytic style, being less susceptible to a couple of the various 

cognitive heuristics and biases was weakly related at the univariate level. 

Intelligence was unrelated to having a riskier portfolio.  

Excitement-seeking was the main personality trait predictive of a riskier 

portfolio, with significant associations with both self-rated risky portfolio and 

portfolio volatility at the univariate level. However, because of its close 

relationship with risk-taking (r = .46 DOSPERT health/safety), it was not able to 

enter into either of the multivariate models.  
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Not surprisingly, greater gambling involvement in terms of engaging in 

more types of gambling was also significantly related to greater portfolio risk at 

the univariate level. This is very consistent with the research described in the 

Introduction that has documented a strong association between engaging in 

gambling and engaging in speculative financial market activities (Arthur & 

Delfabbro, 2016; Arthur, Delfabbro & Williams, 2015; Arthur, Williams & 

Delfabbro, 2016). The particularly strong relationship between skill-based types of 

gambling and speculative financial market activities mentioned in the Introduction 

was also found in the present study at the univariate level in relation to a more 

volatile portfolio, as well as indirectly by virtue of the fact that this investment 

competition appears to have attracted an unusually high number of skill-based 

gamblers.  

Further evidence of the close relationship between gambling and 

speculation is seen in the present study by the significant associations between 

each of the measures of gambling involvement and self-report of independent 

investing, percentage of the person’s real-world portfolio considered to be high 

risk, whether the person actives trades stocks, and time spent trading in an 

average week. In general, gambling was most closely associated with these 

aforementioned variables as well as variables measuring a general propensity for 

risk. More specifically, significant associations occurred between all measures of 

gambling involvement and each of the DOSPERT risk-taking dimensions of 

financial, ethical, and health/safety risks. This robust association with risk-taking 

is well known and has been documented in previous research (Gibbs van 

Brunschot, 2009; Mishra, Lalumière, & Williams, 2010). In addition, number of 

gambling formats was significantly related to the personality trait of excitement 

seeking. These associations are the primary reason why DOSPERT risk-taking was 

able to enter into the multivariate models, and measures of gambling involvement 

and excitement-seeking were not.  

Investment Success 

Two measures of investing success were utilized: net profit/loss in the 

Trading Room competition, and whether the person qualified for the Money 

Round. There was a fairly strong and significant relationship between these two 

different measures.  
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Having an analytical style and being less susceptible to cognitive heuristics 

was a strong predictor of investment success. This is evidenced by the number of 

correct answers on the Cognitive Reflection Test (CRT) being robustly predictive of 

performance across all univariate and multivariate analyses. The CRT measures a 

person’s ability to forgo intuitive answers to seemingly simple questions in favour 

of a more reflective analytic approach. Previous research has also identified better 

performance on the CRT to be characteristic of professional financial traders 

(Thoma et al., 2015). This orientation also facilitates detection of true covariation, 

which was also predictive or investment performance at a univariate level. Further 

evidence supporting the importance of an analytic/rational approach is seen by 

lower scores on the experiential scale and higher scores on the rationality scale of 

the Rational Experiential Inventory being predictive of greater profit at both the 

univariate and multivariate level. 

Having a rational/analytic orientation also likely facilitated recognition of 

information that was actually predictive of stock performance in the task (i.e., 

certain news events, economic sector, price/earnings ratios, asset to liability 

ratios, Goldman Sachs recommendations). Not surprisingly, participants who 

reported attending to and utilizing this information had significantly greater 

investment success. Rating one’s portfolio as low risk was also predictive of 

success. In the present study, stocks identified as having low, moderate, and high 

volatility in the previous 5 years all had roughly equivalent returns during the 

competition, just more variable returns between stocks within each group as 

function of whether it was a low or high volatile group. However, the three stocks 

identified as having very high volatility did have the lowest three year return due 

to having both poor fundamentals and being in the poorest performing sector 

(technology).8 

Relevant experience and/or education was another important variable 

predictive of success. Having a background in finance (i.e., being a finance major, 

being employed in the financial sector, or being a member of the VectorVest 

investment group) was robustly predictive of performance across all univariate 

and multivariate analyses. Interestingly, having greater academic knowledge about 

                                                 
8 Less investment success was also associated with self-reported portfolio changes being related to 
time left in the task. This is likely because people whose portfolio was not performing well feeling 
compelled to make changes before the competition ended. 
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the statistical principles underlying stock price movement and investment (Stock 

Market Knowledge Measure) was not significantly related to performance, and 

actually had a tendency to be negatively associated with success. 

Counter-intuitively, having greater relevant experience also appears to be 

what higher gambling frequency and higher gambling profit indicate as predictors 

of investment success (which was opposite of what we hypothesized). Past year 

gamblers in the present study were unusual in terms of their very high rates of 

participation in skill-based gambling formats (i.e., casino table games, sports 

betting, poker, private games for money, betting on financial indices outside of a 

regulated market) and comparatively low rates of participation in chance-based 

gambling formats, (i.e., lottery tickets, scratch tickets, electronic gambling 

machines, bingo). This, in turn, accounts for their other unusual feature, which is 

the very high proportion reporting to be net gambling winners (the median net 

expenditure was a net win of $20 per month). Being a net winner is difficult but 

statistically possible on all of the above-mentioned skill-based types of gambling. It 

requires considerable discipline as well as a very rational/analytic approach 

(Leonard & Williams, 2015; McCormack & Griffiths, 2012; Palomäki, Laakasuo & 

Salmela, 2013), which appear to be the same attributes important to investing 

success. Thus, what the present results imply is that success at skill-based forms of 

gambling appears to be related to success at investing. This makes sense, (at least 

in retrospect), as both of these activities involve a significant level of risk-taking as 

well as some degree of knowledge and skill to make the decisions that enable the 

most successful adaptation to risky environments involving uncertain outcomes. 

The practical implication of these results is that it reaffirms prior work 

showing that having a rational analytic style facilitates investment success. This, 

combined with direct experience with financial investing, appear to be the 

attributes most conducive to professional, profitable investing. Thus, this is a) 

what individual investors should consider when contemplating whether they 

should take charge of their own investments, b) what investment houses should 

consider when hiring their employees, and c) what should be routinely taught and 

fostered in the tutelage of prospective investors. 
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Limitations 

This study has several specific limitations. For one, the results are 

undoubtedly influenced to some extent by the nature of the sample. In the present 

situation the sample differed from the general population in their much higher 

level of educational attainment, the fact that 65% were current university 

students, 69% were male, and the large majority were familiar with financial 

investment. Whether the same results would have been obtained with a 

representative sample of the adult population is unknown. However, it should also 

be pointed out that a relatively small portion of the general population actually 

directly engages in financial investing/speculation and those that do generally 

have the demographic attributes of the present sample.  A second limitation of is 

that the stock market task was an artificial simulation. It is unknown whether the 

same results would have been obtained if participants were risking their own 

money and if the task had occurred in real-time (i.e., several months/years) rather 

than the compressed time scale in the task.  A final limitation is that self-report of 

gambling expenditure is notoriously unreliable (Williams et al., 2017; Wood & 

Williams, 2007). Thus, the fact that most of the sample reported being net winners 

should be taken with caution.  
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SUMMARY, DISCUSSION AND CONCLUSIONS 

Summary of the Four Papers 

The purpose of this thesis was to understand the theoretical and empirical 

relationship between gambling and financial market speculation. More specifically, 

it aimed to examine whether there are fundamental conceptual differences 

between engaging in traditional forms of gambling, such as sports betting and 

electronic gambling machines, and engaging in speculative activities on the 

financial markets such as day trading and penny stocks. A second aim 

(notwithstanding any conceptual differences) was to examine the extent to which 

traditional gamblers engage in financial market speculation and vice versa, and the 

individual similarities and differences between gamblers and speculators.  

The first paper (‘Literature Review’; Arthur, Williams & Delfabbro, 2016) 

provided a comprehensive review of what is currently known about both the 

conceptual and empirical relationship between gambling, speculation, and 

investment. Conceptually, it was found that gambling differs from investment on 

many different attributes and should be seen as conceptually distinct. The 

attributes that most clearly distinguish the two are that investment involves 

creation or purchase of an asset, which does not occur with gambling; and the 

asset is never explicitly staked, whereas this always occurs with gambling. On the 

other hand, financial speculation was found to be conceptually intermediate 

between gambling and investment. Speculators are most similar to investors in the 

activities and instruments they engage in (e.g., stocks, commodities); whereas they 

are most similar to gamblers in that both activities are typically high risk, involve 

staking money or material goods (e.g., a recently purchased asset) in the hopes of 

winning additional money, and both activities usually have a definitive outcome.  

However, many of speculation’s attributes are intermediate between gambling and 

investment. This includes a) time frame, which can be quite short as occurs in 

gambling or quite long, as occurs in investment; b) expected return, which can be 

negative like gambling or positive like investment; c) asset purchase, which does 

not occur in some cases and does occur in other cases; and d) macroeconomic 

value, which can be either low, like gambling, or high, like investment. 
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The literature review also showed that there was relatively little research 

on the empirical relationship between gambling, speculation, and investment. 

There does appear to be similar cognitive biases, with research indicating all three 

groups of people tend to be overconfident in their decisions, have a propensity to 

seek out confirming evidence, have an illusion of control, and are loss-averse.  

There appear to be motivational similarities, with evidence suggesting the 

motivations for all three groups are often the same: i.e., to make money and for fun 

and excitement. There also appear to be commonalities in the personality 

characteristics of gamblers and speculators to the extent that sensation-seeking, 

risk taking, material needs, competitiveness, financial conservatism, and numeracy 

proficiency appear to be common to all three groups. At a population level, several 

studies found an association between overall lottery activity and overall 

population involvement in speculative lottery-type stocks. Similarly, one study 

found that the introduction of casino gambling was associated with an increase in 

portfolio risk in a jurisdiction and another study found that the introduction of 

lottery-linked savings accounts was associated with a decline in casino 

expenditure.  

An important research gap concerned the fact that there was virtually no 

research on the empirical relationship between gambling and speculation at an 

individual level aside from tentative evidence that the rates of problem gambling 

are significantly higher among speculators, and problematic levels of speculation 

are strongly correlated with problematic levels of gambling. The subsequent three 

papers in this thesis provided a more in-depth examination of the empirical 

relationship between gambling, speculation, and investment at this individual 

level.  

The first paper in this series (Paper 2; Arthur, Delfabbro & Williams, 2015) 

was a secondary analysis of two large scale Canadian studies of gambling (n = 

8,498 and n = 4,121). It was found that people who reported engaging in high-risk 

stocks overwhelmingly also engaged in traditional forms of gambling. However, 

the reverse relationship was relatively weak - most gamblers did not engage in 

high-risk stock trading. High-risk stock traders were also found to engage in a 

significantly wider range of gambling activities and gambled more frequently than 

traditional gamblers, and had a preference for skill-based games. Demographically, 



Summary, Discussion and Conclusions 

 

116 

1
1

6
 

compared to traditional gamblers, high-risk stock traders were more likely to be 

male, be older, have a higher income, be better educated, be self-employed or 

employed full-time, be married, and to be of Asian or “other” descent. 

 Most of these findings were replicated in the next paper in this series 

(Paper 3; Arthur & Delfabbro, 2016), which was a study of day traders in South 

Australia derived from a secondary analysis of a large state-wide prevalence study 

of gambling (n = 9,508). The large majority of day traders also reported engaging 

in traditional forms of gambling, with this level of participation being significantly 

higher than the past year gambling participation rate of the general population. 

Day traders also had a higher frequency of gambling and had a distinct preference 

for skill-based formats. Further evidence of a connection to skill-based formats 

was seen in a principal component analysis which found gambling to 

dimensionalize into chance-based formats and skill-influenced formats, with day 

trading loading primarily on the latter. As was found in Arthur et al. (2015), day 

traders were more likely to be male, be older, have a higher income, be better 

educated, more likely to be employed, and to be married. In addition, they were 

likely to have any stress-related problems, and were more likely to be occasional, 

but not regular smokers.  

Papers 2 and 3 have several important strengths. One is that these 

investigations identified representative groups of speculators and gamblers in the 

general population. Speculators are relatively uncommon, with a prevalence of 

only 1.9% - 4.3% in the Canadian population surveys (Paper 2) and 0.7% in the 

South Australian population survey (Paper 3). Hence, these types of large scale 

surveys are needed to obtain a sufficiently representative sample of these types of 

individuals. These representative samples enabled these investigations to provide 

an accurate descriptive profile of these individuals as well as conduct statistical 

comparisons between gamblers and speculators to identify their true similarities 

and differences. The fact that these analyses found very similar results in two 

different jurisdictions and using two somewhat different measures of ‘speculation’ 

confirms the reliability and generality of their findings and represents another 

important strength of these studies.      

However, Papers 2 and 3 were primarily studies of gambling involving a 

secondary analysis of the subset of investors/speculators that were also sampled. 



Summary, Discussion and Conclusions 

 

117 

1
1

7
 

In addition, their focus was primarily just on the demographic and gambling 

variables that were similar or different between the groups. Consequently, as a 

counterbalance to this, the final study in this thesis (Paper 4, Arthur, Delfabbro, 

Williams, & Varjassy, submitted) was an empirical investigation of the actual 

investment behaviour of 103 people in a simulated stock market task, with a 

significant portion of these individuals (41%) having an educational or 

occupational background in finance. The riskiness of their investment decisions 

was then examined in relation to a more comprehensive set of variables including 

self-reported gambling behaviour, personality, intelligence, susceptibility to 

cognitive biases, cognitive style, propensity for risk taking, and demographics.  

Consistent with the results of Papers 2 and 3, the selection of a riskier 

investment portfolio in Paper 4 was associated with significantly greater gambling 

involvement, as well as a preference for skill-based types of gambling. Most 

importantly, a riskier portfolio was found to be most robustly associated with a 

general propensity for risk taking. Risk-taking, in turn, was significantly related to 

both gambling involvement and an excitement-seeking personality. Thus, risk-

taking and excitement seeking appear to be core attributes responsible for the co-

occurrence of gambling with speculation. The large majority of other personality 

and cognitive attributes had no relationship with choosing a riskier portfolio. For 

the few that did, they were either just at the univariate level and/or were not 

predictive across both measures of having a riskier portfolio (e.g, younger age, 

lower educational attainment, lower conscientiousness), or may have been 

induced by the demands of the task and likely do not generalize to real-world 

investing (i.e., having a rational/analytic orientation, utilizing prospectus 

information for stock choices).  

Of final note, although not central to the present thesis, investment success 

was also examined in Paper 4. Somewhat counter intuitively, higher investment 

returns were also positively associated with greater gambling frequency and 

higher self-reported gambling profit, which appears to be due to the fact that 

gamblers in the study had much greater involvement in skill-based gambling, 

where being a net winner is possible. Other important predictors of investment 

success were having an analytic cognitive style, being less susceptible to cognitive 

heuristics, attending to information pertinent to stock performance (e.g., news 
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events, economic sector, price/earnings ratios, lower volatility), having an 

educational or occupational background in finance, and selecting an initial 

portfolio that was lower risk. 

Discussion and Conclusions 

Collectively, these four papers bring better clarity to the conceptual and 

empirical relationship between gambling, speculation, and investment. This 

research shows that gambling is conceptually distinct from investment, but that 

financial speculation is conceptually intermediate between gambling and 

investment. Consistent with the conceptual overlap between gambling and 

speculation, there a strong empirical relationship at both the population level and 

individual level between these two activities.  

More specifically, the large majority of speculators are involved in 

traditional forms of gambling, particularly skill-based formats. An important 

reason for this overlap is that these activities are very similar to each other. 

Similar to gambling, most forms of speculation can be construed as staking 

something of value (i.e., a recently purchased asset or a contract) in the hope of a 

favourable future valuation of that asset so that a profit can be made. Similar to 

gambling, speculation has an exclusive focus on making a monetary profit, without 

regard for whether there has been a change in the fundamental value of the 

underlying asset. Similar to gambling, both activities entail a high degree of risk. 

Similar to skill-based forms of gambling, (e.g., poker, sports betting) both activities 

require a significant amount of skill and knowledge. Similar to skill-based forms of 

gambling, success at both activities requires good quality financial decision-

making in risky environments, which in turn, is a function of having a 

rational/analytic cognitive style not overly influenced by heuristics and biases. 

 Because of the similarity in their nature, they appear to attract similar 

types of people. A central feature of both gamblers and speculators as seen in 

Paper 4 is having a propensity for taking risk, and secondarily, having an 

excitement-seeking orientation. Both of these correlates have previously been 

identified in the literature (Gibbs van Brunschot, 2009; Grinblatt & Keloharju, 

2009; Markiewicz & Weber, 2013; Mishra, Lalumière, & Williams, 2010; Pantalon 

et al, 2008Powell et al., 1999). Risk takers with an excitement-seeking orientation 
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naturally find both gambling and speculation to be enjoyable and exciting 

activities (e.g., Binde, 2009, 2013; Dorn & Sengmueller, 2009; Gao & Lin, 2015; 

Kumar, 2009; Ladley, Liu, & Rockey, 2016).  

A final similarity concerns cognitive attributes. While it is true that success 

at gambling and speculation requires a very rational/analytic cognitive style and 

being less susceptible to cognitive biases, it is also true that only a minority of 

gamblers and speculators are successful, and neither one of these activities tends 

to be that rational from a financial perspective. Virtually all commercially provided 

forms of gambling have a negative mathematical expectation over time, with long-

term positive expected returns only possible for a few types of gambling in a few 

types of circumstances (e.g., sports betting, card counting at blackjack, and person-

to-person games such as poker) (Hayano, 1984; Silberstang, 1988). Similarly, 

although the short-selling can often be profitable (Choie & Hwang, 1994), the 

evidence is mixed for futures contracts (e.g., Dusak, 1973; Kearns & Manners, 

2004), and largely negative for day traders (Barber et al., 2014; Jordan & Diltz, 

2003; Ryu, 2012) and penny stocks (Bali, Cakici, & Whitelaw, 2011; Boyer, Mitton, 

& Vorkink, 2010; Bradley et al., 2006; Eraker & Ready, 2015). More generally, it is 

well established that independent traders tend to underperform the market due to 

higher rates of trading and choosing higher-risk financial products (Barber et al., 

2000; 2009; Grinblatt & Keloharju, 2000; Kumar, 2009; Schlarbaum, Lewellen, & 

Lease, 1978a; 1978b). Of final note, in Paper 4, it is also worth remembering that 

investment success was related to having a portfolio that was identified as low 

risk. 

Thus, is seems likely that there must be some important shared cognitive 

biases to be involved in either gambling or speculation in the first place. Indeed, 

there is good evidence that both groups have considerable overconfidence in their 

skills (Barber & Odean, 2001; Delfabbro, 2004; Delfabbro & Winefeld, 2000; Kuo & 

Lin, 2013); consistently and routinely attend to information that confirms their 

opinion (Delfabbro, 2004; Delfabbro & Winefeld, 2000; Park et al., 2013; Rabin & 

Schrag, 1999); have a strong illusion of control (Dixon, 2000; Nofsinger, 2016; 

Shefrin, 2002); gravitate toward products with low participation costs and high 

potential returns (Garrett & Sobel, 2004; Kumar, 2009; Turner & Ferentzy, 2010); 

and are highly loss-averse (Odean, 1998; Shefrin & Statman, 1985). 
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Finally, while speculators are strongly attracted to gambling, it is important 

to recognize that the reverse relationship is relatively weak, with comparatively 

few gamblers being involved in speculation. Indeed, the prevalence of gambling in 

the population is many magnitudes higher than the prevalence of speculation. The 

reason for this difference is likely that most skill-based gamblers do not perceive 

themselves to have the level of knowledge, experience, or income needed for 

financial speculation. (This is a reasonable reservation to have, as having an 

educational or occupational background in finance or having personal experience 

at investing was an important predictor of investment success in Paper 4). In 

support of this contention, older age, more education, and higher income were the 

specific demographic attributes found to best distinguish gamblers from 

speculators in Papers 2 and 3.  

The main practical implication deriving from this thesis research is that 

because of its strong conceptual and empirical relationship to gambling, any 

comprehensive assessment of gambling participation should also include 

assessment of involvement in speculative financial activities. In this regard it is 

useful to note that speculation has been included in the newly developed Gambling 

Participation Instrument (Williams et al., 2017).  

General Limitations 

There are a couple of important limitations of this investigation. One 

concerns the fact that this thesis examined the relationship between two groups of 

people and two groups of activities with somewhat ill-defined boundaries.  

Although there are clear definitions for both gambling (Williams et al., 2017) and 

speculation (Arthur, Williams & Delfabbro, 2016; Paper 1), whether someone is 

identified as being a ‘gambler’ or a ‘speculator’ clearly depends on the specific 

activities the definitions include as well as the time period being assessed (i.e., 

currently, past year, etc.). Furthermore, within the grouping of ‘gambler’ and 

‘speculator’ there is a continuum from people who occasionally engage in the 

activity compared to people who are engaged in it on a full time basis.  

A related point is that different measures of ‘speculation’ were used in each 

of the papers within this thesis. A speculator was defined as someone who self-

reported purchasing high-risk stocks, options or futures or day traded in Paper 2, 

someone who self-reported being a day-trader in Paper 3, and someone who 
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selected a stock portfolio in Paper 4 that they either self-rated as high risk and/or 

that was composed of stocks with a history of high volatility. Reassuringly, 

however, the fact that similar results were obtained in all three studies is evidence 

that all three measures are related to each other. 

Future Directions 

While the present thesis has addressed an important research gap, 

additional research to confirm these findings should be undertaken, as the total 

research base is still quite limited. In particular, there would be value in 

replicating these findings in different jurisdictions and using different measures of 

speculation. In addition, the sequential relationship between gambling and 

speculation has not been established in this research. It is unclear whether 

gamblers have added financial market speculation to their repertoire or the 

reverse. It likely occurs in both directions, but longitudinal research would shed 

light on the relative strength of each pathway and the facilitating factors.  

These additional quantitative investigations would be further strengthened 

if there were accompanying qualitative studies examining the relationship between 

gambling, speculation and investment, as these are totally absent from the 

research literature. In particular, these qualitative investigations would be well 

suited to understanding why people chose gambling versus speculation versus 

investment in the first place. 

One of the interesting findings of the present research that was not 

discussed or explored is that despite a substantial portion of the sample in Paper 4 

having a financial background, their overall knowledge of how the stock market 

works as well as familiarity with basic statistical principles appears to be weak (as 

reflected by the fact that the average number of correct responses on the Stock 

Market Knowledge Measure (SMKM) was only 1.7 out of 5). The SMKM is an 

experimental measure so this finding may be reflective of deficiencies in the 

instrument itself (in this regard it is notable that the SMKM was not significantly 

related to either investment success or the likelihood of being identified as a 

‘problem trader’). However, the more general point is that there would be utility in 

developing a reliable and valid instrument of ‘financial market fallacies’. Cognitive 

errors are well studied in the field of gambling, with several different instruments 

having been developed (Leonard, Williams & Vokey, 2015). Although the area of 
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behavioral finance actively investigates the influence of cognitive heuristics and 

biases in the financial markets, to date no quantitative assessment instrument has 

been developed or validated. The creation and promotion of such an instrument 

would have value in educating prospective individual investors and investment 

professionals so as to improve their financial decision-making. It could also be 

used as an intervention aid by debt counsellors, financial institutions, and problem 

gambling/trading professionals.  

Another unaddressed finding in Paper 4 was that 12.6% of the sample was 

identified as being Problem Traders and an additional 10.7% were classified as At-

Risk on the basis of the experimental Problem Trading Measure (PTM) (or 22.4% 

and 19.0% respectively after eliminating the 45.6% of the sample that did not 

trade at all). The PTM has considerable face validity as to be a problem trader the 

person has to report impaired control over their trading plus indicate significant 

problems deriving from this impaired control. In addition, the concurrent validity 

of the PTM was seen in its significant relationships with having high-risk 

investments in one’s real-world portfolio, being a day trader, financial losses from 

trading, and time spent trading. Hence, it seems likely there is some truth to the 

contention that the sample in Paper 4 contained an unusually large number of 

problem traders (with this high rate perhaps being due to people with problematic 

tendencies being attracted to the competition). This speaks to a point made earlier 

in the Literature Review, which is that there needs to be much greater recognition 

and study of financial speculation as an additional form of behavioural addiction in 

its own right. Here again, the value of this added attention is that it will increase 

the likelihood that many more individuals will recognize themselves to have a 

problem. Further, it will increase the likelihood of treatment agencies being 

vigilant to assessing this problem and attempting to rectifying it when it exists. 

On a related point, a more focused study of the investment (or speculative 

investment) behavior of problem gamblers specifically might be very interesting. 

It would be very surprising, for example, if problem gamblers were otherwise 

financially responsible, for example, by contributing regularly to retirement plans, 

saving significant amounts of money, etc. 
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Baseline Questionnaire 

STOCK MARKET KNOWLEDGE 
 
SMK1. On average, if a stock has decreased in value for ten consecutive days what is it 
likely to do on the next day? 
 Increase (1) 
 Decrease (2) 
 Just as likely to either increase or decrease (0) 
 
SMK2. In general, which strategy is more profitable in the long run for most people most 
of the time? 
 Active portfolio management (1) 
 Buy and hold (0) 
 Both strategies are equally as good (2) 
 
SMK3. Which of the following statements best describes your belief about the stock 
market? 
 No one can reliably outperform the market over time (i.e., do better than the general 

market index or a random collection of stocks) (1) 
 Only a small percentage of investors can reliably outperform the market over time. (0) 
 Most knowledgeable investors who do their research can reliably outperform the 

market over time. (2) 
 
SMK4.  90% of an investor’s stock picks have decreased in value in a 3 year period.  How 
many stocks does the investor likely have? 
 10 (0) 
 100 (2) 
 It is just as likely that he has either 10 or 100 stocks (3) 
 
SMK5.  You are hoping to double your money in the stock market.  Which strategy gives 
you the best chance of doing this? 
 Putting all your money on a single stock (0) 
 Spreading your investments over several different stocks (1) 
 Either strategy gives you an equal change of doubling your money (2) 
 
 0 recoded to 1; 1 and 2 recoded to 0 
 SMKTotal = SMK1 + SMK2 + SMK3 + SMK4 + SMK5.   
 

INVESTMENT(I) and TRADING(T) SELF-REPORT 
 
I1a. Do you currently own any of the following? (Check all that apply). 
 GICs (Guaranteed Investment Certificates) (0,1) 
 Bonds (either individually or part of a mutual fund) (0,1) 
 Stocks or Shares (either individually or as part of a mutual fund) (0,1) 
 Derivatives (options, futures, etc.) (0,1) 
 Other Investments (e.g., gold, currency) (0,1) 
 
I1aTotal.  Total number of different types of investments currently owned.  If 0 go to 
Raven’s Advanced Progressive Matrices 
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I1b. Do you independently manage your own investments and/or trade stocks options or 
futures without 3rd party advice?  
 Yes, I manage all of my own investments (2)   go to I1d 
 Yes, I manage some of my own investments and/or have a fair amount of input into 

how my investments are managed (1) 
 No, I have a financial advisor or other individual who exclusively manages my 

investments (0) go to I3 
  
I1c. What percentage of your investments do you manage yourself? _________% 
 
I1d. Have any of your parents, brothers or sisters also been independent investors? 
 Yes (1) 
 No (0) 
 Unsure (99) 
 
I1e. What portion of your close friends are independent investors?? 
 None of them (0) 
 Some of them (1) 
 Most of them (2) 
 All of them (3) 
 
I1f. How many years have you been independently investing for? ________________ 
 
I1g. What is your primary reason for independent investing? 
 Excitement (1) 
 Entertainment/fun (2) 
 To challenge myself (3) 
 To achieve higher returns (4) 
 Other (please explain) (5): _________________________________________________ 
 
I2a. What percentage of your total investment portfolio is in …? 
 GICs: ________________ 
 Mutual Funds (other than index funds): ___________________ 
 Index funds: __________________ 
 Bonds (held outside of mutual funds): ____________________ 
 Stocks and shares (held outside of mutual and index funds): ______________________ 
 Derivatives: _____________________ 
 Other: _____________________ 
 
I3. Do you own any stocks, options, or futures that you would consider high-risk or 
speculative?  
 Yes (1) go to I7 
 No (0) 
 
I6. Do you own any investments that OTHERS might consider high-risk or speculative? 
 Yes (1) 
 No (0) 
 
If ‘No’ to I1b and No to I6 go to Raven Advanced Progressive Matrices 
 
IS.  Yes to either I3 or I6. (0,1) 
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I7. What is your primary reason for owning these speculative investments? 
 Excitement (1) 
 Entertainment/fun (2) 
 To challenge myself (3) 
 To achieve higher returns (4) 
 Hedge risk (5) 
 Other (please explain)(6): _________________________________________________ 
 
I8. What percentage of your portfolio would you consider to be "high-risk"?______ 
 
T1. Do you actively trade any of the following?  Note: 'active trading' is any type of trading 
that does not fall into a buy and hold strategy (check all that apply). 
 Stocks (0,1) 
 Options (0,1) 
 Futures (0,1) 
 Commodities (0,1) 
 Currency (0,1) 
 Other (specify) (0,1) _________________________________________________ 
If none checked, go to PPGM-SM 
 
T2. Would you consider yourself a ‘day-trader’?  
 Yes (1) 
 No (0) 
 
T3. Do you ever trade on margin? 
 Yes (1) 
 No (0) 
 
T4.  In the past 12 months, do you have a net loss or a net gain from your trading 
activities?  
 Large net loss (1) (go to T4a) 
 Small net loss (2) (go to T4a) 
 Neither a gain or a loss (3) 
 Small net gain (4)(go to T4b) 
 Large net gain (5)(go to T4b) 
 
T4a. In Canadian dollars, how much have you made from trading? Would you say:  
 Less than $1000 (1) 
 $1000 to $9999 (2) 
 $10,000 to $24,999 (3) 
 $25,000 to $49,999 (4) 
 $50,000 to $74,999 (5) 
 $75,000 to $99,999 (6) 
 More than $100,000 (7) 
 
T4b. How much have you lost from trading? Would you say:  
 Less than $1000 (1) 
 $1000 to $9999 (2) 
 $10,000 to $24,999 (3) 
 $25,000 to $49,999 (4) 
 $50,000 to $74,999 (5) 
 $75,000 to $99,999 (6) 
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 More than $100,000 (7) 
 
T5. How much time do you spend trading in an average week? (This includes all activities 
related to trading including research, checking prices, buying/selling/etc.) 
 less than 1 hour per week (1) 
 1-2 hours per week (2) 
 3-5 hours per week (3) 
 5-10 hours per week (4) 
 10-20 hours per week (5) 
 20-30 hours per week (6) 
 more than 40 hours per week (7) 
 
T6. What is your primary reason for active trading? 
 Excitement (1) 
 Entertainment/fun (2) 
 To challenge myself (3) 
 To achieve higher returns (4) 
 Other (please explain) (5): _________________________________________________ 
 

PROBLEM TRADING MEASURE (PTM) 
Note: only asked if answered yes to independent investing/trading (I1b) and/or have 
speculative investments (I3 & I6) 
 
PTM1a.  Has your involvement in investing or trading activity caused you either to borrow 
a significant amount of money or sell some of your possessions in the past 12 months?  
 Yes (1) 
 No (0) 
 
PTM1b.  Has your involvement in investing or trading activity caused significant financial 
concerns for you or someone close to you in the past 12 months? (Note:  do not score 1 for 
1b if 1 has already been scored for 1a). 
 Yes (1) 
 No (0) 
 
PTM2.  Has your involvement in investment or trading activity caused significant mental 
stress in the form of guilt, anxiety, or depression for you or someone close to you in the 
past 12 months?  
 Yes (1) 
 No (0) 
 
PTM3a.  Has your involvement in investment and trading activity caused serious problems 
in your relationship with your spouse/partner, or important friends or family in the past 
12 months?   
 Yes (1) 
 No (0) 
 
PTM3b.  Has your involvement in investment or trading activity caused you to repeatedly 
neglect your children or family in the past 12 months? (Note:  do not score 1 for 3b if 1 has 
already been scored for 3a). 
 Yes (1) 
 No (0) 
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PTM4.  Has your involvement in investment or trading activity resulted in significant 
health problems or injury for you or someone close to you in the past 12 months?  
 Yes (1) 
 No (0) 
 
PTM5a.  Has your involvement in investment or trading activity caused significant work or 
school problems for you or someone close to you in the past 12 months?  
 Yes (1) 
 No (0) 
 
PTM5b.  Has your involvement in investment or trading activity caused you to miss a 
significant amount of time off work or school in the past 12 months?  (Note:  do not score 
1 for 5b if 1 has already been scored for 5a). 
 Yes (1) 
 No (0) 
 
PTM6.  Has your involvement in investment or trading activity caused you or someone 
close to you to write bad cheques, take money that didn’t belong to you or commit other 
illegal acts to support your trading in the past 12 months?  
 Yes (1) 
 No (0) 
 
PTM7.  Is there anyone else who would say that your involvement in investment or 
trading activity in the past 12 months has caused any significant problems regardless of 
whether you agree with them or not?  
 Yes (1) 
 No (0) 
 
PROBLEMS SCORE ____/7 
 
PTM8.  In the past 12 months, have you often spent more time on investing, trading, or 
related activities (e.g., doing research), or used more money than you intended to?   
 Yes (1) 
 No (0) 
 
PTM9.  In the past 12 months, have you often made riskier investments or trades than you 
normally would have in an attempt to make back the money you lost?  
 Yes (1) 
 No (0) 
 
PTM10a.  In the past 12 months, have you made any attempts to either cut down, control 
or stop your investment or trading activity?  (go to 11 if ‘no’) (this item not scored) 
 Yes (1) 
 No (0) 
 
PTM10b.  Were you successful in these attempts? (score‘1’ for no and ‘0’  for yes) 
 Yes (0) 
 No (1) 
 
PTM11.  In the past 12 months, is there anyone else who would say that you have had 
difficulty controlling your investment or trading activity, regardless of whether you 
agreed with them or not?  
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 Yes (1) 
 No (0) 
 
IMPAIRED CONTROL SCORE  ____/4 
 
PTM12.  In the past 12 months, would you say you have been preoccupied with 
investment or trading activities? 
 Yes (1) 
 No (0) 
 
PTM13.  In the past 12 months, when you were not engaging in investment or trading 
activities did you often experience irritability, restlessness or strong cravings for it?  
 Yes (1) 
 No (0) 
 
PTM14.  In the past 12 months, did you find you needed to invest or trade with larger and 
larger amounts of money or take riskier and riskier positions to achieve the same level of 
excitement?  
 Yes (1) 
 No (0) 
 
PTM15. In the past 12 months, have you often lied to people about your investment or 
trading activities or often concealed the extent of your engagement in investment or 
trading activities from other people? (Not Scored) 
 Yes (1) 
 No (0) 
 
PTM16. In the past 12 months, have you often engage in investment and trading activities 
to escape bad moods or other troubles? (Not Scored) 
 Yes (1) 
 No (0) 
 
PTM17. Do you believe you had have a problem with investment or trading in the past 12 
months?  (Not Scored) 
 Yes (1) 
 No (0) 
 
OTHER ISSUES SCORE  ____/3 
 
TOTAL SCORE ____/14 

 
PROBLEM TRADING MEASURE (PTM) SCORING & CLASSIFICATIONS 

 
PROBLEM TRADER (3) 
 Problems Score of 1 or higher, plus 
 Impaired Control Score of 1 or higher, plus 
 Reported trading frequency of at least once a month on some form of financial vehicle.   
OR 
 Total Score of 3 or higher, plus 
 Time spent trading > median for unambiguously identified Problem Traders in the 

population (i.e., as established by the most recent population prevalence survey).  (10-
20 hrs/week in this study) 
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AT RISK TRADER (2) (this category also includes people who may be problem traders in 
denial) 
 Does not meet criteria for Problem trading, plus 
 Total Score of 1 or higher 
 Reported trading frequency of at least once a month on some form of financial vehicle.   

 
REGULAR TRADER (1) 
 Trader who does not meet criteria for Problem or At-Risk Trader. 
 
NONTRADER (0) 
 No reported independent trading on any form in past year. 
 

MENTAL HEALTH & SUBSTANCE USE (MH) 
 
MH1.  In the past 12 months, how would you rate your overall level of stress?   
 Very high (5) 
 High (4) 
 Moderate (3) 
 Low (2) 
 Very Low (1) 
 
MH2.  In the past 12 months, how would you rate your overall level of happiness? 
 Very high (5) 
 High (4) 
 Moderate (3) 
 Low (2) 
 Very Low (1) 

 
MH3.  How often have you used tobacco or e-cigarettes in the past 12 months(includes 
cigarettes, cigars, pipe tobacco, shisha tobacco, chewing tobacco, dipping tobacco, snuff)   
 4 or more times a week (6) 
 2-3 times a week (5) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (2) 
 less than once a month (1) 
 not at all (0) 
 
MH4. How often have you used alcohol in the past 12 months?   
 4 or more times a week (6) 
 2-3 times a week (5) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (2) 
 less than once a month (1) 
 not at all (0) 
 
MH5. In the past 12 months how often have you used any marijuana, hallucinogens (such 
as LSD, mushrooms, or PCP), cocaine, heroin or opium, or any other drugs not intended 
for medical use? “Non-medical” drug use means using it to get high or experience 
pleasurable effects, see what the effects are like, or use with friends. 
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 Yes (1) 
 No (0) 
 
MH6. Have you had any problems with drugs or alcohol in the past 12 months?  By this 
we mean difficulties in controlling their use that have led to negative consequences for 
you or other people.  
 Yes (1) 
 No (0) 
 
MH7. In the past 12 months, have you had any serious problems with depression, 
anxiety or other mental health problems?   
 Yes (1) 
 No (0) 
 

RAVEN’S ADVANCED PROGRESSIVE MATRICES (RAPM) – Short Form 
 
15 minute time limit 
RAPMS1 (Practice Item) 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.    
 
RAPMS2 (Practice Item) 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM1 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
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RAPM2 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM3 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM4 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM5 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM6 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
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RAPM7 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM8 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM9 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM10 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
RAPM11 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
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RAPM12 

 
Please indicate which of the above images (1 - 8) best fits in the pattern.   
 
 Note: each RAPM variable recoded into rav__ as bivariate 1=correct;  0=incorrect 
 Answers for items 1 through 12: 7, 4, 6, 2, 4, 7, 8, 7, 5, 5, 4, 1 
 Ravens Total = 

rav1+rav2+rav3+rav4+rav5+rav6+rav7+rav8+rav9+rav10+rav11+rav12 
 

OUTCOME BIAS (OCB) 
 
OCB1. A 55-year-old man had a heart condition. He had to stop working because of chest 
pain. He enjoyed his work and did not want to stop. His pain also interfered with other 
things, such as travel and recreation. A successful bypass operation would relieve his pain 
and increase his life expectancy from age 65 to 70. However, 8% of the people who have 
this operation die as a result of the operation itself. His physician decided to go ahead with 
the operation. The operation succeeded.  On a 7-point scale ranging from 1 (incorrect, a 
very bad decision) to 7 (clearly correct, an excellent decision) evaluate the physician’s 
decision to go ahead with the operation. 
 1 to 7 
 

COGNITIVE REFLECTIONS TASK (CRT) 
 
CRT1. A bat and a ball cost $1.10 total. The bat costs $1.00 more than the ball. How much 
does the ball cost? _______cents.  (5 cents) 
 
CRT2. If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 
machines to make 100 widgets? ____________minutes. (5 minutes) 
_________________________________________________ 
 
CRT3. In a lake, there is a patch of lily pads. Everyday, the patch doubles in size. If it takes 
48 days for the patch to cover the entire lake, how long would it take for the patch to 
cover half of the lake?______days. (47 days) 
 
 1 = correct, 0 = incorrect 
 CRT_TotalCorrect = CRT_1Correct + CRT_2Correct + CRT_3Correct  
 

REGRESSION TO THE MEAN (RTM) 
 
RTM. After the first 2 weeks of the major league baseball season, newspapers begin to 
print the top 10 batting averages. Typically, after 2 weeks, the leading batter often has an 
average of about 0.450. However, no batter in major league history has ever averaged 
0.450 at the end of the season. Why do you think this is? Select one: 
1. When a batter is known to be hitting for a high average, pitchers bear down more 

when they pitch to him. (0) 
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2. Pitchers tend to get better over the course of a season, as they get more in shape. As 
pitchers improve, they are more likely to strike out batters, so batters’ averages go 
down. (0) 

3. A player’s high average at the beginning of the season may be just luck. The longer 
season provides a more realistic test of a batter’s skill. (1) 

4. A batter who has such a hot streak at the beginning of the season is under a lot of 
stress to maintain his performance record. Such stress adversely affects his playing. 
(0) 

5. When a batter is known to be hitting for a high average, he stops getting good pitches 
to hit. Instead, pitchers ‘‘play the corners’’ of the plate because they don’t mind 
walking him. (0) 

 
RTM_Correct (1= correct; 0 = incorrect) 

 
COVARIATION DETECTION (CVD) 

 
CVD. A doctor has been working on a cure for a mysterious disease. Finally, he created a 
drug that he thinks will cure people of the disease. Before he can begin to use it regularly, 
he has to test the drug. He selected 300 people who had the disease and gave them the 
drug to see what happened. He also selected 100 people who had the disease and did not 
give them the drug in order to see what happened. The table below indicates what the 
outcome of the experiment was: 
 

 CURED NOT CURED 
GIVEN DRUG 200 100 

NOT GIVEN DRUG 75 25 
 
Please judge whether this treatment is positively or negatively associated with the cure 
for this disease. Choose the number that best reflects your judgment. 
 
-10 ________________________0_____________________________ 10 
 
 Stanovich & West (1998b).  Correct answer (1) is any negative rating.  Incorrect 

answer (0) is a 0 or positive judgement. 
 CVD_Correct (1 = correct; 0 = incorrect) 
 

PROBABILITY MATCHING VERSUS MAXIMIZING (PMVM) 
 
PMVM1. A die with 4 red faces and 2 green faces will be rolled 60 times. Before each roll 
you will be asked to predict which color (red or green) will show up once the die is rolled. 
Pretend that you will be given 1 dollar for each correct prediction. Assume that you want 
to make as much money as possible. What strategy would you use in order to make as 
much money as possible by making the most correct predictions? 
  
A. Strategy A: Go by intuition, switching when there has been too many of one color or 

the other. 
B. Strategy B: Predict the more likely color (red) on most of the rolls but occasionally, 

after a long run of reds, predict green. 
C. Strategy C: Make predictions according to the frequency of occurrence (four of six for 

red and two of six for green). That is, predict twice as many reds as greens. 
D. Strategy D: Predict the more likely color (red) on all of the 60 rolls. 
E. Strategy E: Predict more red than green, but switching back and forth depending upon 

‘‘runs’’ of one color or the other. 
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Strategy D is the maximizing strategy and the correct answer (1).  All other answers 
scored as 0. 
 
PMVM2. A card deck has only 10 cards. Seven of the cards have the letter ‘‘a’’ on the down 
side. Three of the cards have the letter ‘‘b’’ on the down side. The 10 cards are randomly 
shuffled. Your task is to guess the letter on the down side of each card before it is turned 
over. Pretend that you will win $100 for each card’s down side letter you correctly predict. 
Indicate your predictions for each of the 10 cards: 
Card 1_____ 
Card 2_____ 
Card 3_____ 
Card 4_____ 
Card 5_____ 
Card 6_____ 
Card 7_____ 
Card 8_____ 
Card 9_____ 
Card 10_____ 
 
 West & Stanovich (2003).  The correct response (1) is to choose “a” for all cards. All 

other responses scored as 0. 
 PMVM_Correct (0 to 2) 
 

BAYESIAN REASONING (BR) 
 
BR. Imagine yourself meeting David Maxwell. Your task is to assess the probability that he 
is a university professor based on some information that you will be given. This will be 
done in two steps. At each step, you will get some information that you may or may not 
find useful in making your assessment. After each piece of information you will be asked 
to assess the probability that David Maxwell is a university professor. In doing so, 
consider all the information you have received to that point if you consider it to be 
relevant. 
 
BR1.  You are told that David Maxwell attended a party in which 25 male university 
professors and 75 male business executives took part, 100 people all together. 
 
Question: What do you think the probability is that David Maxwell is a university 
professor? _____ 
  
BR2. You are told that David Maxwell is a member of the Bear’s Club. 70% of the male 
university professors at the above mentioned party were members of the Bear’s Club. 
90% of the male business executives at the party were members of the Bear’s Club. 
 
Question: What do you think the probability is that David Maxwell is a university 
professor? _____ 
 
 A reliance on the base rate in BR1 would give an estimate of 25%. For BR2, if 

participants used the correct Bayesian adjustment [(0.70 X 0.25)/(0.70 x 0.25 + 0.90 x 
0.75)] the correct estimate is 20.6%. Therefore, if participants provided an estimate of 
25% for BR1 and an estimate lower than 25% for BR2, this was correct and scored as 
1. All other responses were scored as 0. 

 BR_Correct (1= correct; 0 = incorrect) 
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STATISTICAL REASONING (SR) 

 
SR. The Caldwells had long ago decided that when it was time to replace their car they 
would get what they called ‘‘one of those solid, safety-conscious, built-to-last Swedish’’ 
cars—either a Volvo or a Saab. When the time to buy came, the Caldwells found that both 
Volvos and Saabs were expensive, but they decided to stick with their decision and to do 
some research on whether to buy a Volvo or a Saab. They got a copy of Consumer Reports 
and there they found that the consensus of the experts was that both cars were very 
sound mechanically, although the Volvo was felt to be slightly superior on some 
dimensions. They also found that the readers of Consumer Reports who owned a Volvo 
reported having somewhat fewer mechanical problems than owners of Saabs. They were 
about to go and strike a bargain with the Volvo dealer when Mr. Caldwell remembered 
that they had two friends who owned a Saab and one who owned a Volvo. Mr. Caldwell 
called up the friends. Both Saab owners reported having had a few mechanical problems 
but nothing major. The Volvo owner exploded when asked how he liked his car. ‘‘First that 
fancy fuel injection computer thing went out: $400 bucks. Next I started having trouble 
with the rear end. Had to replace it. Then the transmission and the clutch. I finally sold it 
after 3 years at a big loss.’’ 
 
What do you think the Caldwells should do? 
1. They should definitely buy the Saab (0) 
2. They should probably buy the Saab (0) 
3. They should probably buy the Volvo (1) 
4. They should definitely buy the Volvo (1) 
 
 Taken from Fong, Krantz, and Nisbett (1986).  A preference for the Volvo (1) indicates 

a tendency to rely on the large-sample information in spite of the salient personal 
testimony. Choosing the Saab is scored as 0. 

 SR_Correct (1 = correct; 0 = incorrect) 
 

OUTCOME BIAS (OCB) 
 
OCB2. A 55-year-old man with persistent headaches. He had to stop working because of 
his headaches. He enjoyed his work and did not want to stop. His pain also interfered with 
other things, such as travel and recreation. A successful operation would relieve his pain 
and increase his life expectancy from age 65 to 75. However, 2% of the people who have 
this operation die as a result of the operation itself. His physician decided to go ahead with 
the operation. The operation had major complications and unfortunately the patient died 
during surgery.  On a 7-point scale ranging from 1 (incorrect, a very bad decision) to 7 
(clearly correct, an excellent decision), evaluate the physician’s decision to go ahead with 
the operation. 
 1 to 7 
 
 Baron and Hershey (1988).  Participants are evaluating an analogous decision to 

perform surgery with objectively better odds and outcomes than in OCB1 (i.e., 2% 
chance of death rather than 8%; 10-year increase in life expectancy versus 5-year). 
The difference is that the operation succeeded in OCB1 and failed in OCB2. If people 
rate the OCB1 decision as better than the OCB2 decision they display outcome bias, 
and are scored as 0.  If the OCB1 decision is rated as equal or worse than the OCB2 
decision they do not show outcome bias and are scored as 1. 

 OCB_Correct (1 = correct; 0 = incorrect) 
 



Appendix B 
 

 

154 

RATIONAL-EXPERIENTIAL INVENTORY (REI) 
 
For each statement, select the response that best represents your opinion. 
 Fill in Completely False if you strongly disagree or the statement is definitely false. (5) 
Fill in Somewhat False if you disagree or the statement is mostly false. (4) 
Fill in Neutral if you are neutral on the statement, if you cannot decide, or if the statement 
is about equally true and false. (3) 
Fill in Somewhat True if you agree or the statement is mostly true. (2) 
Fill in Completely True if you strongly agree or the statement is definitely true. (1) 
 
RE1_RS. I try to avoid situations that require thinking in depth about something. 
RA1_RS. I’m not that good at figuring out complicated problems. 
RE2. I enjoy intellectual challenges. 
RA2_RS. I am not very good at solving problems that require careful logical analysis. 
RE3_RS. I don’t like to have to do a lot of thinking. 
RE4. I enjoy solving problems that require hard thinking. 
RE5_RS. Thinking is not my idea of an enjoyable activity. 
RA3_RS. I am not a very analytical thinker. 
RA4_RS. Reasoning things out carefully is not one of my strong points. 
RE6. I prefer complex problems to simple problems. 
RE7_RS. Thinking hard and for a long time about something gives me little satisfaction. 
RA5_RS. I don’t reason well under pressure. 
RA6. I am much better at figuring things out logically than most people. 
RA7. I have a logical mind. 
RE8.  I enjoy thinking in abstract terms. 
RA8. I have no problem thinking things through carefully. 
RA9. Using logic usually works well for me in figuring out problems in my life. 
RE9_RS. Knowing the answer without having to understand the reasoning behind it is 
good enough for me. 
RA10.  I usually have clear, explainable reasons for my decisions.  
RE10.  Learning new ways to think would be very appealing for me. 
EE1. I rely on my intuitive impressions. 
EA1_RS. I don’t have a very good sense of intuition. 
EA2. Using my gut feelings usually work well for me in figuring out problems in my life. 
EA3. I believe in trusting my hunches.  
EE2. Intuition can be a very useful way to solve a problem. 
EE3. I often go on my instincts when deciding on a course of action. 
EA4. I trust my initial feelings about people. 
EA5. When it comes to trusting people I can usually rely on my gut.  
EA6_RS. If I were to rely on my gut feelings I would often make mistakes. 
EE4_RS. I don’t like situations in which I have to rely on my intuition. 
EE5. I think there are times when one should rely on one’s intuition. 
EE6_RS. I think it is foolish to make important decisions based on feelings. 
EE7_RS. I don’t think it is a good idea to rely on one’s intuition for important decisions. 
EE8_RS. I generally don’t depend on my feelings to help me make decisions. 
EA7. I hardly ever go wrong when I listen to my deepest gut feelings to find the answer. 
EE9_RS. I would not want to depend on anyone who described himself or herself as 
intuitive. 
EA8_RS. My snap judgements are probably not as good as most peoples. 
EE10. I use my heart as a guide for my actions.  
EA9. I can usually feel when a person is right or wrong, even if I can’t explain it.  
EA10_RS. I suspect my hunches are inaccurate as often as they are accurate. 
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 Assesses the person’ rational versus experiential information processing style.  Two 
main scales:  Rationality Style (RS) and Experiential Style (ES).  Two subscales within 
each:  Rational Ability (RA) & Rational Engagement (RE); Experiential Ability (EA) & 
Experiential Engagement (EE)  

 Cases where no questions of the REI were answered where coded as discrete missing 
values 99; the remainder of the system missing values were imputed with the series 
mean for each item and then summed as follows. 

 RSTOTAL  = RE1_RS + RA1_RS + RE2 + RA2_RS + RE3_RS + RE4 + RE5_RS + RA3_RS + 
RA4_RS + RE6 + RE7_RS + RA5_RS  + RA6 + RA7 + RE8 + RA8 + RA9 + RE9_RS + RA10 
+ RE10 

 ESTOTAL = EE1 + EA1_RS + EA2 + EA3 + EE2 + EE3 + EA4 + EA5 + EA6_RS + EE4_RS + 
EE5 + EE6_RS + EE7_RS + EE8_RS + EA7 + EE9_RS + EA8_RS + EE10 + EA9 + EA10_RS 
 RATOTAL = RA1_RS + RA2_RS + RA3_RS + RA4_RS + RA5_RS + RA6 + RA7 + RA8 

+ RA9 + RA10. 
 RETOTAL = RE1_RS + RE2 + RE3_RS + RE4 + RE5_RS + RE6 + RE7_RS + RE8 + 

RE9_RS + RE10 
 EATOTAL = EA1_RS + EA2 + EA3 + EA4 + EA5 + EA6_RS + EA7 + EA8_RS + EA9 + 

EA10_RS 
 EETOTAL  = EE1 + EE2 + EE3 + EE4_RS + EE5 + EE6_RS + EE7_RS + EE8_RS + 

EE9_RS + EE10 
 

IMPORTANCE OF MONEY (M) 
 
M1. Relative to your peers, how financially well off are you? 
 I am much more financially well off than most of my peers (1) 
 I am somewhat more financially well off than most of my peers (2) 
 I am about as well off financially as my peers (3) 
 I am somewhat less financially well off than my peers (4) 
 I am much less financially well off than my peers (5) 
 
M2. How important is money to you?  (1 being not important at all, 10 being extremely 
important) 
 1 to 10 
 

DOMAIN-SPECIFIC RISK-TAKING SCALE (DOSPERT) 
 
For each of the following statements, please indicate the likelihood that you would engage 
in the described activity or behavior if you were to find yourself in that situation.  Provide 
a rating from Extremely Unlikely to Extremely Likely, using the following scale:  
1 = Extremely unlikely; 2 = Moderately unlikely; 3 = Somewhat unlikely; 4 = Not sure;  
5 = Somewhat likely; 6 = Moderately likely; 7 =Extremely likely 
 
1. Admitting that your tastes are different from those of a friend. (S)   
2. Going camping in the wilderness. (R)       
3. Betting a day’s income at the horse races. (F/G)      
4. Investing 10% of your annual income in a moderate growth diversified fund. (F/I) 
5. Drinking heavily at a social function. (H/S)      
6. Taking some questionable deductions on your income tax return. (E)    
7. Disagreeing with an authority figure on a major issue. (S)     
8. Betting a day’s income at a high-stake poker game. (F/G)      
9. Having an affair with a married man/woman. (E)      
10. Passing off somebody else’s work as your own. (E)    
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11. Going down a ski run that is beyond your ability. (R)     
12. Investing 5% of your annual income in a very speculative stock. (F/I)   
13. Going whitewater rafting at high water in the spring. (R)      
14. Betting a day’s income on the outcome of a sporting event  (F/G)    
15. Engaging in unprotected sex. (H/S)       
16. Revealing a friend’s secret to someone else. (E)      
17. Driving a car without wearing a seat belt. (H/S)       
18. Investing 10% of your annual income in a new business venture. (F/I)    
19. Taking a skydiving class. (R)         
20. Riding a motorcycle without a helmet. (H/S)       
21. Choosing a career that you truly enjoy over a more secure one. (S)   
22. Speaking your mind about an unpopular issue in a meeting at work. (S)   
23. Sunbathing without sunscreen. (H/S)       
24. Bungee jumping off a tall bridge.  (R)       
25. Piloting a small plane. (R)         
26. Walking home alone at night in an unsafe area of town. (H/S)    
27. Moving to a city far away from your extended family. (S)     
28. Starting a new career in your mid-thirties. (S)      
29. Leaving your young children alone at home while running an errand. (E)    
30. Not returning a wallet you found that contains $200. (E)      
 
 Ethical_dos = Mean of 6, 9, 10, 16, 29, 30 
 Invest_financial_dos = Mean of 12, 4, 18 
 Gambling_financial_dos = Mean of 3, 14, 8 
 Financial_total_dos = Mean of 3, 14, 8, 4, 12, 18 
 Health_safety_dos = Mean of 5, 15, 17, 20, 23, 26 
 Recreation_dos = mean of 2, 11, 13, 19, 24, 25 
 Social_dos = mean of 1, 7, 21, 22, 27, 28 
 

NEO PERSONALITY INVENTORY 
 

For each statement, select the response that best represents your opinion. Please answer 
as honestly as possible for each question. 
 
Fill in Strongly disagree if you strongly disagree or the statement is definitely false. 
Fill in Disagree if you disagree or the statement is mostly false. 
Fill in Neutral if you are neutral on the statement, if you cannot decide, or if the statement 
is about equally true and false. 
Fill in Agree if you agree or the statement is mostly true. 
Fill in Strongly agree if you strongly agree or the statement is definitely true. 
 
NEO-N1 I am not a worrier. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-E1 I like to have a lot of people around me. 
• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
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• Agree (3) 

• Strongly agree (4) 
 
NEO-O1 I don't like to waste my time daydreaming. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-A1 I try to be courteous to everyone I meet. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-C1 I keep my belongings neat and clean. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-N2 I rarely feel fearful or anxious. 
• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-E2 I usually prefer to do things alone. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-O2 Once I find the right way to do something, I stick to it. 

• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-A2 I often get into arguments with my family and co-workers. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
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NEO-N-I3 I have little difficulty resisting temptation. 
• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-N-I1 I rarely overindulge in anything. 
• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-C2 I'm pretty good about pacing myself so as to get things done on time. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-N-I4 When I am having my favourite foods, I tend to eat too much. 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-N3 I often feel tense and jittery. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-E3 I am not a cheerful optimist. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-O3 I am intrigued by the patterns I find in art and nature. 
• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-E-ES2 I often crave excitement. 
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• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-A3 Some people think I'm selfish and egotistical. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-N-I5 I seldom give in to my impulses. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-N-I6 I sometimes eat myself sick. 

• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-C3 I am not a very methodical person. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 

• Strongly agree (0) 
 
NEO-N4 I often get angry at the way people treat me. 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E4 I often feel as if I'm bursting with energy. 
• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-O4 I believe letting students hear controversial speakers can only confuse and 
mislead them. 

• Strongly disagree (4) 
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• Disagree (3) 

• Neutral (2) 
• Agree (1) 
• Strongly agree (0) 
 
NEO-A4 I would rather cooperate with others than compete with them. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-C4 I try to perform all the tasks assigned to me conscientiously. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-N5 At times I have been so ashamed I just wanted to hide. 
• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E5 I really enjoy talking to people. 
• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-O5 Poetry has little or no effect on me. 

• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-A5 I tend to be cynical and sceptical of others' intentions. 
• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 

• Strongly agree (0) 
 
NEO-C5 I have a clear set of goals and work toward them in an orderly fashion. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
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• Agree (3) 

• Strongly agree (4) 
 
NEO-N6 I often feel inferior to others. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E6 I don't consider myself especially "light-hearted." 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-O6 I often try new and foreign foods. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-A6 I believe that most people will take advantage of you if you let them. 
• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-C6 I waste a lot of time before settling down to work. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-N7 I rarely feel lonely or blue. 

• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-E7 I would rather go my own way than be a leader of others. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
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NEO-O7 I seldom notice the moods or feelings that different environments produce. 
• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-A7 Most people I know like me. 
• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-C7 When I make a commitment, I can always be counted on to follow through. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-N8 Sometimes I feel completely worthless. 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E8 I am a cheerful, high-spirited person. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-O8 I believe we should look to our religious authorities for decisions on moral issues. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
 
NEO-A8 Some people think of me as cold and calculating. 
• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 

• Agree (1) 

• Strongly agree (0) 
 
NEO-C8 Sometimes I'm not as dependable or reliable as I should be. 
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• Strongly disagree (4) 

• Disagree (3) 
• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-N9 I am seldom sad or depressed. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-E9 My life is fast-paced. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-O9 Sometimes when I am reading poetry or looking at a work of art, I feel a chill or 
wave of excitement. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-A9 I'm hard-headed and tough-minded in my attitudes. 
• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-E-ES5 I tend to avoid movies that are shocking or scary. 
• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-E-ES6 I love the excitement of roller coasters.  

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
• Agree (3) 
• Strongly agree (4) 
 
NEO-C9 I am a productive person who always gets the job done. 

• Strongly disagree (0) 
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• Disagree (1) 

• Neutral (2) 
• Agree (3) 
• Strongly agree (4) 
 
NEO-N10 Too often, when things go wrong, I get discouraged and feel like giving up. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E10 I am a very active person. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-O10 I have little interest in speculating on the nature of the universe or the human 
condition. 

• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-A10 I generally try to be thoughtful and considerate. 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E-ES8 I like being part of the crowd at sporting events. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-C10 I work hard to accomplish my goals. 
• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-N11 often feel helpless and want someone else to solve my problems. 

• Strongly disagree (0) 

• Disagree (1) 
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• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-E11 I laugh easily. 
• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-O11 I have a lot of intellectual curiosity. 
• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-A11 If I don't like people, I let them know it. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 

• Strongly agree (0) 
 
NEO-C11 I never seem to be able to get organised. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 
• Agree (1) 

• Strongly agree (0) 
 
NEO-N12 When I'm under a great deal of stress, sometimes I feel like I'm going to pieces. 

• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 
• Agree (3) 
• Strongly agree (4) 
 
NEO-E12+NEO-E-ES1 I like to be where the action is. 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-O12 I often enjoy playing with theories or abstract ideas. 

• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 
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• Strongly agree (4) 
 
NEO-A12 If necessary, I am willing to manipulate people to get what I want. 

• Strongly disagree (4) 
• Disagree (3) 
• Neutral (2) 

• Agree (1) 

• Strongly agree (0) 
 
NEO-C12 I strive for excellence in everything I do. 
• Strongly disagree (0) 

• Disagree (1) 
• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-E-ES7 I'm attracted to bright colours and flashy styles. 
• Strongly disagree (0) 

• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-N-I2 I have trouble resisting my cravings. 
• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 
• Agree (3) 

• Strongly agree (4) 
 
NEO-N-I7 Sometimes I do things on impulse that I later regret. 

• Strongly disagree (0) 
• Disagree (1) 

• Neutral (2) 

• Agree (3) 

• Strongly agree (4) 
 
NEO-E-ES3 I wouldn't enjoy vacationing in Las Vegas. 

• Strongly disagree (4) 

• Disagree (3) 

• Neutral (2) 
• Agree (1) 
• Strongly agree (0) 
 
NEO-N-I8 I am always able to keep my feelings under control. 

• Strongly disagree (4) 
• Disagree (3) 

• Neutral (2) 

• Agree (1) 
• Strongly agree (0) 
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NEO-E-ES4 I have sometimes done things just for "kicks" or "thrills." 

• Strongly disagree (0) 
• Disagree (1) 
• Neutral (2) 

• Agree (3) 
• Strongly agree (4) 
 
NEO-Five Factor Inventory (Form S) containing Neuroticism-Emotional Stability (S) Scale; 
Extraversion-Introversion (E) Scale; Openness-Closemindedness (O) Scale; 
Agreeableness-Disagreeableness (A) Scale; Conscientiousness-Non-Conscientiousness (C) 
Scale PLUS NEO PI-R (Form S) Impulsivity (I) Subscale; Excitement-Seeking (ES) subscale. 
 
 NEO_N_Total = sum of: NEO_N1, NEO_N2, NEO_N3, NEO_N4, NEO_N5, NEO_N6, 

NEO_N7, NEO_N_D1, NEO_N8, NEO_N_D2, NEO_N9, NEO_N_D3, NEO_N10, NEO_N_D4, 
NEO_N11, NEO_N_V1, NEO_N12, NEO_N_V2.  

 NEO_E_Total = sum of: NEO_E1, NEO_E2, NEO_E3, NEO_E4, NEO_E5, NEO_E6, NEO_E7, 
NEO_E8, NEO_E9, NEO_E10, NEO_E11, NEO_E12_NEO_E_ES1 

 NEO_A_Total = sum of:  NEO_A1, NEO_A2, NEO_A3, NEO_A4, NEO_A5, NEO_A6, 
NEO_A7, NEO_A8, NEO_A9,  

 NEO_A10, NEO_A11, NEO_A12 
 NEO_O_Total = sum of: NEO_O1, NEO_O2, NEO_O3, NEO_O4, NEO_O5, NEO_O6, 

NEO_O7, NEO_O8, NEO_O9,  
 NEO_O10, NEO_O11, NEO_O12 
 NEO_C_Total = sum of:  NEO_C1, NEO_C2, NEO_C3, NEO_C4, NEO_C5, NEO_C6, NEO_C7, 

NEO_C8, NEO_C9,  
 NEO_C10, NEO_C11, NEO_C12 
 NEO_N_Impulsivity_Total = sum of: NEO_N_I3, NEO_N_I1, NEO_N_I4 , NEO_N_I5, 

NEO_N_I6, NEO_N_I7, NEO_N_I8, NEO_N_I2 
 NEO_E_Excitement Seeking_Total = sum of: NEO_E12, NEO_E_ES1, NEO_E_ES2, 

NEO_E_ES3, NEO_E_ES4, NEO_E_ES5, NEO_E_ES6, NEO_E_ES7, NEO_E_ES8 
 
NEO-N-TSCORE  
 (BOTH GENDERS:  1=26; 2=28; 3=29; 4=30; 5=32; 6=33; 7=34; 8=36; 9=37; 10=38; 

11=39; 12=41; 13=42; 14=43; 15=45; 16=46; 17=47; 18=49; 19=50; 20=51; 21=53; 
22=54; 23=55; 24=56; 25=58; 26=59; 27=60; 28=62; 29=63; 30=64; 31=66; 32=67; 
33=68; 34=69; 35=71; 36=72; 37=73; ≥38=75) 

NEO-E-TSCORE  
 (BOTH GENDERS:  12=<25; 13=25; 14=27; 15=28; 16=31; 17=32; 18=33; 19=35; 

20=37; 21=39; 22=40; 23=42; 24=44; 25=45; 26=47; 27=49; 28=50; 29=52; 30=54; 
31=56; 32=57; 33=59; 34=61; 35=62; 36=64; 37=66; 38=68; 39=69; 40=71; 41=73; 
42=74; ≥43=75) 

NEO-O-TSCORE  
 (BOTH GENDERS:  11=<25; 12=25; 13=26; 14=28; 15=29; 16=31; 17=33; 18=35; 

19=36; 20=38; 21=40; 22=41; 23=43; 24=45; 25=47; 26=48; 27=50; 28=52; 29=53; 
30=55; 31=57; 32=59; 33=60; 34=62; 35=64; 36=65; 37=67; 38=69; 39=70; 40=72; 
41=74; 42=75; 43=>75) 

NEO-A-TSCORE  
 (BOTH GENDERS:  <19=<25; 20=25; 21=26; 22=28; 23=30; 24=32; 25=34; 26=36; 

27=38; 28=40; 29=42; 30=44; 31=46; 32=48; 33=50; 34=52; 35=54; 36=56; 37=58; 
38=60; 39=62; 40=64; 41=66; 42=68; 43=70; 44=72; 45=74; 46=75; 47=>75) 

 NEO-C-TSCORE  
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 (BOTH GENDERS:  <19=<25; 20=25; 21=27; 22=29; 23=30; 24=32; 25=34; 26=35; 
27=37; 28=39; 29=41; 30=42; 31=44; 32=46; 33=47; 34=49; 35=51; 36=52; 37=54; 
38=56; 39=58; 40=59; 41=61; 42=63; 43=64; 44=66; 45=68; 46=69; 47=71; 48=73; 
49=>75) 

NEO-N-Impulsivity-TSCORE  
 (FEMALES:  0-2=20; 3=21; 4=23; 5=25; 6=28; 7=30; 8=32; 9=34; 10=36; 11=38; 

12=41; 13=43; 14=45; 15=47; 16=49; 17=53; 18=54; 19=56; 20=58; 21=60; 22=62; 
23=65; 24=67; 25=69; 26=71; 27=73; 28=75; 29=78; 30-32=80) 

 (MALES:  0-2=20; 3=21; 4=23; 5=25; 6=28; 7=30; 8=33; 9=35; 10=37; 11=41; 12=42; 
13=45; 14=47; 15=50; 16=52; 17=54; 18=56; 19=59; 20=62; 21=65; 22=66; 23=68; 
24=72; 25=73; 26=76; 27=78; ≥28=80) 

NEO-E-Excitement Seeking-TSCORE  
 (FEMALES:  0=20; 1=21; 2=24; 3=26; 4=27; 5=29; 6=31; 7=33; 8=35; 9=37; 10=39; 

11=41; 12=43; 13=45; 14=47; 15=49; 16=51; 17=54; 18=55; 19=56; 20=59; 21=60; 
22=62; 23=64; 24=66; 25=68; 26=70; 27=72; 28=74; 29=76; 30=78; 31-32=80)   

 (MALES:  0-3=20; 4=22; 5=24; 6=26; 7=28; 8=30; 9=33; 10=35; 11=37; 12=39; 13=41; 
14=44; 15=45; 16=47; 17=50; 18=53; 19=55; 20=56; 21=58; 22=60; 23=63; 24=64; 
25=67; 26=70; 27=72; 28=74; 29=76; 30=78; 31=79; 32=80) 

 
GAMBLING FALLACIES MEASURE (GFM)  

 
GF1.  Which of the following set of Lottery numbers would you say has the greatest 
probability of being selected as the winning combination?  
 1, 2, 3, 4, 5, 6 (0) 
 14, 43, 5, 32, 17, 47 (0) 
 both sets have an equal probability of being selected (1) 
 
GF2.  Which gives you the best chance of winning the jackpot on a slot machine? 
 A slot machine that has not had a jackpot in over a month (0) 
 A slot machine that had a jackpot an hour ago (0) 
 Your chances of winning the jackpot are the same on both machines (1) 
 
GF3.  How lucky are you?  If 10 people’s names were put into a hat and one name drawn 
for a prize, how likely is it that your name would be chosen?  
 About the same likelihood as everyone else (1) 
 Less likely than other people (0) 
 More likely than other people (0) 
 
GF4.   If you were to buy a lottery ticket, which would be the best place to buy it from?  
 a place that has sold many previous winning tickets (0) 
 a place that has sold few previous winning tickets (0) 
 one place is as good as another (1) 
 
GF5.  A positive attitude increases your likelihood of winning money when playing bingo 
or slot machines. Do you agree or disagree? 
 Agree (0) 
 Disagree (1) 
 
GF6.  A gambler goes to the casino and comes out ahead 75% of the time.  How many 
times has he or she likely gone to the casino? 
 4 times (1) 
 100 times (0) 
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 It is just as likely that he has gone either 4 or 100 times (0) 
 
GF7.  Which strategy gives you the best chance of doubling your money at the casino? 
 Betting all your money on a single bet (1) 
 Betting small amounts of money on several different bets (0) 
 Either strategy gives you an equal chance of doubling your money (0) 
 
GF8.  Which game can you consistently win money at if you use the right gambling 
strategy? 
 Slot machines (0) 
 Roulette (0) 
 Bingo (0) 
 None of these games (1) 
 
GF9.  Do you think your chances of winning a lottery are better if you are able to choose 
your own numbers?  
 Yes (0) 
 No (1) 
 
GF10. You are on a betting hot streak.  You have flipped a coin and correctly guessed 
‘heads’ 5 times in a row.  What are the odds that heads will come up on the next flip? 
 50% (1) 
 More than 50% (0) 
 Less than 50% (0) 
 
GFM_Total = GF1+GF2+GF3+GF4+GF5+GF6+GF7+GF8+GF9+GF10 
 

GAMBLING PARTICIPATION 
 
G1a. In the last 12 months, which of the following gambling activities have you 
participated in…?   Check all that apply: 
 Purchased lottery or raffle tickets (0/1) 
 Purchased instant lottery tickets (scratchcards, break-open tickets, pull-tabs, etc.) 

(0/1) 
 Spent money on an electronic gambling machine (pokies, slot machines, electronic 

roulette machine, electronic blackjack machine, electronic bingo machine) (0/1) 
 Bet money on casino table games (e.g., blackjack, baccarat), dice game (e.g., craps), tile 

game (e.g., mahjong), or other casino type table game (e.g., roulette) (0/1) 
 Bet money on poker (0/1) 
 Betting on sporting events (0/1) 
 Betting on horse, dog, or any other form of animal race (0/1) 
 Played bingo at a club or hall or other place for money (0/1) 
 Played games privately for money such as (cards or mahjong) (0/1) 
 Betting on financial indices, stocks, options, currency, etc. outside of a regulated 

market (e.g., on gambling website) (0/1) 
 Other types of gambling not mentioned (0/1) 
 
G1c.  In the past 12 months, how often have you purchased lottery tickets?  Would you 
say about: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
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 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G1d.  Roughly how much money do you spend on lottery tickets in a typical month? 
(‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss in an 
average month in the past 12 months).    
   -$________ 
 
G2c.  In the past 12 months, how often have you purchased instant win tickets such as 
scratch & win, pull tabs, breakopens,?  Would you say about: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G2d.  Roughly how much money do you spend on instant win tickets in a typical month? 
(‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss in an 
average month in the past 12 months).      -$________ 
 
G3c.  In the past 12 months, how often have you played VLTs, slot machines, or other 
electronic gambling machines for money? Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G3d.  Roughly how much MONEY do you spend on slot machines or other electronic 
gambling machines in a typical month? (‘spend’ means how much you are ahead (+$) or 
behind (-$), or your net win or loss in an average month in the past 12 months).    
 -$________ 
 
G4c. In the past 12 months, how often have you played casino table games for money 
(i.e., blackjack, baccarat, roulette, craps, etc.)?  Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G4d.  Roughly how much MONEY do you spend on casino table games in a typical month? 
(‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss in an 
average month in the past 12 months).    -$________ 
 
G5b.  Where did you play poker? 
 In person 
 At a land-based venue 
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 Remotely via the internet, phone or televisoion 
 Both in person and remotely 
 
G5c.  In the past 12 months, how often have you played poker for money? 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G5d.  Roughly how much MONEY do you spend on poker in a typical month? (‘spend’ 
means how much you are ahead (+$) or behind (-$), or your net win or loss in an average 
month in the past 12 months).    -$________ 
 
G6c.  In the past 12 months, how often have you bet money on sports? Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G6d.  Roughly how much MONEY do you spend sports betting in a typical month? (‘spend’ 
means how much you are ahead (+$) or behind (-$), or your net win or loss in an average 
month in the past 12 months).    -$________ 
 
G7c.  In the past 12 months, how often have you bet money on horse/dog/other racing? 
Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G7d.  Roughly how much MONEY do you spend on horse or dog racing in a typical month? 
(‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss in an 
average month in the past 12 months).    -$________ 
 
G8c. In the past 12 months, how often have you played bingo for money? Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G8d.  Roughly how much MONEY do you spend on bingo in a typical month? (‘spend’ 
means how much you are ahead (+$) or behind (-$), or your net win or loss in an average 
month in the past 12 months).    -$________ 
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G9c.  In the past 12 months, how often have you bet on financial indices? Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G9e.  What type of financial indices did you bet on? 
 
G9d.  Roughly how much money do you spend on Financial Indices in a typical month? 
(‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or loss in an 
average month in the past 12 months).    -$________ 
 
G9c.  In the past 12 months, how often have played private games for money? Would you 
say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G9d.  Roughly how much money do you spend on private games for money in a typical 
month? (‘spend’ means how much you are ahead (+$) or behind (-$), or your net win or 
loss in an average month in the past 12 months).    -$________ 
 
G10e.  What type of private games did you bet on? 
 
G11e.  In the past 12 months, what other types of gambling did you bet money on? _______ 
 
G11c.  In the past 12 months, what other types of gambling did you bet money 
on? Would you say: 
 4 or more times a week (20) 
 2-3 times a week (10) 
 once a week (4) 
 2-3 times a month (3) 
 once a month (1) 
 less than once a month (.5) 
 
G11d.  Roughly how much money do you spend on these other games for money in a 
typical month? (‘spend’ means how much you are ahead (+$) or behind (-$), or your net 
win or loss in an average month in the past 12 months).    -$________ 
 
GTYPES  =  total number of different types of gambling engaged in. 
GTYPESChance = Lottery + Instant + EGM + Bingo 
GTYPESSkill = Table + Poker + Sports + Horse + Private + Financial + Other 
SKILLvsCHANCE = Number of skill formats minus number of chance formats 
GFREQ = Total combined frequency on all types. 
GFREQMAX = Maximum reported frequency on any type. 
G$$$ = net win/loss 
G$$$categories = categories of net win/loss  
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GAMBLING MOTIVATION 

 
GM1.  What would you say is the main reason that you gamble?  
 Excitement/entertainment/fun (1) 
 To win money (2) 
 To socialize (3) 
 To support worthy causes (4) 
 To escape or distract myself (5) 
 It makes me feel good about myself (6) 
 Other (specify) (7): _________________________________________________ 
 

PROBLEM & PATHOLOGICAL GAMBLING MEASURE (PPGM) 
 
1a.  Has your involvement in gambling caused you either to borrow a significant amount 
of money or sell some of your possessions in the past 12 months?  
 Yes (1) 
 No (0) 
 
1b.  Has your involvement in gambling caused significant financial concerns for you or 
someone close to you in the past 12 months?  (Note:  do not score 1 for 1b if 1 has already 
been scored for 1a). 
 Yes (1) 
 No (0) 
 
2.  Has your involvement in gambling caused significant mental stress in the form of guilt, 
anxiety, or depression for you or someone close to you in the past 12 months?   
 Yes (1) 
 No (0) 
 
3a.  Has your involvement in gambling caused serious problems in your relationship with 
your spouse/partner, or important friends or family in the past 12 months?   
 Yes (1) 
 No (0) 
 
3b.  Has your involvement in gambling caused you to repeatedly neglect your children or 
family in the past 12 months?  (Note:  do not score 1 for 3b if 1 has already been scored for 
3a). 
 Yes (1) 
 No (0) 
 
4.  Has your involvement in gambling resulted in significant health problems or injury for 
you or someone close to you in the past 12 months?   
 Yes (1) 
 No (0) 
 
5a.  Has your involvement in gambling caused significant work or school problems for 
you or someone close to you in the past 12 months?   
 Yes (1) 
 No (0) 
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5b.  Has your involvement in gambling caused you to miss a significant amount of time off 
work or school in the past 12 months?  (Note:  do not score 1 for 5b if 1 has already been 
scored for 5a). 
 Yes (1) 
 No (0) 
 
6.  Has your involvement in gambling caused you or someone close to you to write bad 
cheques, take money that didn’t belong to you or commit other illegal acts to support your 
gambling in the past 12 months?    
 Yes (1) 
 No (0) 
 
7.  Is there anyone else who would say that your involvement in gambling in the past 12 
months has caused any significant problems regardless of whether you agree with them 
or not?    
 Yes (1) 
 No (0) 
 
PROBLEMS SCORE ____/7 
 
8.  In the past 12 months, have you often gambled longer, with more money or more 
frequently than you intended to?   
 Yes (1) 
 No (0) 
 
9.  In the past 12 months, have you often gone back to try and win back the money you 
lost?   
 Yes (1) 
 No (0) 
 
10a.  In the past 12 months, have you made any attempts to either cut down, control or 
stop your gambling?   (go to 11 if ‘no’) (this item not scored) 
 Yes (1) 
 No (0) 
 
10b.  Were you successful in these attempts?  (score‘1’ for no and ‘0’  for yes) 
 Yes (0) 
 No (1) 
 
11.  In the past 12 months, is there anyone else who would say that you have had difficulty 
controlling your gambling, regardless of whether you agreed with them or not?   
 Yes (1) 
 No (0) 
 
IMPAIRED CONTROL SCORE  ____/4 
 
12.  In the past 12 months, would you say you have been preoccupied with gambling?   
 Yes (1) 
 No (0) 
 
13.  In the past 12 months, when you were not gambling did you often experience 
irritability, restlessness or strong cravings for it?    
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 Yes (1) 
 No (0) 
 
14.  In the past 12 months, did you find you needed to gamble with larger and larger 
amounts of money to achieve the same level of excitement?    
 Yes (1) 
 No (0) 
 
15.  In the past 12 months, have you often lied to people about your gambling or often 
concealed the extent of your gambling from other people?    (Not Scored) 
 Yes (1) 
 No (0) 
 
16.  In the past 12 months, have you often gambled to escape bad moods or other 
troubles?   (Not Scored) 
 Yes (1) 
 No (0) 
 
17. Do you believe you had have a problem with gambling in the past 12 months?  (Not 
Scored) 
 Yes (1) 
 No (0) 
 
OTHER ISSUES SCORE  ____/3 
 
TOTAL SCORE ____/14 
 
PATHOLOGICAL GAMBLER (4) 
1. Problems Score of 1 or higher, plus 
2. Impaired Control Score of 1 or higher, plus 
3. Total Score of 5 or higher, plus 
4. Reported gambling frequency of at least once a month on some form of gambling.   
 
PROBLEM GAMBLER (3) 
1. Problems Score of 1 or higher, plus 
2. Impaired Control Score of 1 or higher, plus 
3. Total Score of 2 to 4, plus 
4. Reported gambling frequency of at least once a month on some form of gambling.   
OR 
1. Total Score of 3 or higher, plus 
2. Frequency of gambling AND average reported gambling loss > median for 

unambiguously identified Problem and Pathological Gamblers in the population (i.e., 
as established by the most recent population prevalence survey).   

 
AT RISK TRADER (2) (this category also includes people who may be problem gamblers 
in denial) 
1. Does not meet criteria for Problem or Pathological gambling, plus 
2. Total Score of 1 or higher 
3. Reported gambling frequency of at least once a month on some form of gambling.   
OR 
1. Frequency of gambling3 AND average reported gambling loss4 > median for 

unambiguously identified Problem and Pathological Gamblers in the population (i.e., 
as established by the most recent population prevalence survey).   
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RECREATIONAL GAMBLER (1) 
 Gambler who does not meet criteria for Pathological, Problem or At-Risk gambler. 
 
NONGAMBLER (0) 
 No reported gambling on any form in past year. 
 

DEMOGRAPHICS 
 
D1.  What is your gender? 
  male (1) 
  female (0) 
 
D2.  What year were you born?______ 
 
AGE: 2016 – what year were you born (note: data collection taken in year 2016, so this 
variable represents age at data collection for the Lethbridge samples). 
 
D3.  What is your current marital status? 
 Single (never married and not living in a common-law relationship) (1) 
 Married or living in a common-law relationship (2) 
 Separated, but still legally married (3) 
 Divorced (4) 
 Widowed (5) 
 
D4a.  What is the highest level of education you have achieved? 
 Primary level (1) 
 Some Secondary schooling (2) 
 Some Vocational training (3) 
 Completion of Vocational training (4) 
 Some Post-Secondary schooling at college, university or other post-secondary 

institute (5) 
 A post-secondary certificate, diploma, or degree below a bachelor’s degree (6) 
 Bachelor’s degree or equivalent (7) 
 Professional degree requiring additional education beyond standard bachelor degree 

(8) 
 Master’s or doctorate degree (9) 
 
D4b.  What is/was your major? 
 
D5a. Which category best describes your current employment situation?  
 Unemployed (1) 
 Retired and not working for money (2) 
 Homemaker and not working for money (3) 
 Full-time Student and not working for money (4) 
 Full-time Student and working part-time (5) 
 Sick leave, maternity leave, on strike, on disability (6) 
 Employed part-time (7) 
 Employed full-time (8) 
 
D5b.  What is/was your occupation? (If you are student, please enter your desired 
occupation after you graduate)___________________________ 
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D6.  What was your approximate household income last year (i.e., the combined salaries, 
wages, retirement income, support payments, and investment income of everyone in your 
household)? 
 less than $1,000 (1) 
 $1,000 to $ 9,999 (2) 
 $10,000 to $24,999 (3) 
 $25,000 to $49,999 (4) 
 $50,000 to $74,999 (5) 
 $75,000 to $99,999 (6) 
 $100,000 to $249,999 (7) 
 $250,000 to $499,999 (8) 
 over $500,000 (9) 
 
D7.  What do you estimate your current household debt to be? This would include 
mortgages, credit cards, loans, car payments, etc.? Would you say: 
 less than $1,000 (1) 
 $1,000 to $ 9,999 (2) 
 $10,000 to $24,999 (3) 
 $25,000 to $49,999 (4) 
 $50,000 to $74,999 (5) 
 $75,000 to $99,999 (6) 
 $100,000 to $249,999 (7) 
 $250,000 to $499,999 (8) 
 over $500,000 (9) 
 
D8.  Were you born in Canada? 
 Yes (1) 
 No (0).  Please specify what country you were born in______________________________________ 
 
D8a.  Is English your first language? 
 Yes (1) 
 No (0). 
 
D9.  What are the main ethnic or cultural origins of your ancestors?  (check as many as 
apply)  
 European (0/1) 
 South Asian (i.e., Bangladesh,, India, Pakistan, Sri Lanka) (0/1) 
 East Asian (i.e., Cambodia, China, Hong Kong, Indonesia, Japan, Korea, Laos, Malaysia, 

Phillipines, Thailand, Vietnam, Taiwan) (0/1) 
 Latin American (i.e., Mexico, all Central American countries, all South American 

countries) (0/1) 
 Middle Eastern (0/1) 
 African (0/1) 
 Indigenous (0/1) 
 Other (please specify): _________________________________________________ 
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Prospectus 

STOCK MARKET INVESTMENT CHALLENGE:  MARCH 7 & APRIL 23, 2016 
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Eldorado Mining (EM) 10 20 Neutral $75  $2  $10 $25 $17 $25 Low $8 

Peel Energy (PE) 50 35 Buy $50  $50  $64 $120 $64 $75 Moderate $66 

Lynx Timber (LT) 20 15 Neutral $20  $1  $100 $350 $110 $260 High $210 

Homecare Therapeutics (HT) 76 24 Neutral $50  $50  $275 $346 $300 $346 Low $236 

All Pharmaceuticals (AP) 75 30 Sell $80  $50  $4 $11 $7 $11 Moderate $16 

Rogers Medicine (RM) 100 23 Buy $500  $100  $60 $175 $60 $75 High $63 

Central Banking (CB) 150 32 Neutral $1000 $500  $40 $64 $55 $64 Low $63 

Trusted Insurance (TI) 38 19 Buy $1000 $500  $100 $255 $160 $225 Moderate $179 

Fine Investments (FI) 2 29 Buy $800  $500  $5 $24 $13 $24 High $10 

Inventive Technology (IT) 4 65 Neutral $1  $.5  $0.25 $1.50 $0.75 $1.50 Very High $0.37 

Scintillating Solutions (SS)  40 19 Sell $0.5  $0.3  $0.35 $0.79 $0.35 $0.68 Very High $0.56 

Bankrupt Companies (BC) 30 64 Sell $2  $50  $0.08 $0.27 $0.13 $0.27 Very High $0.75 

1 YEAR Guaranteed Investment Certificate (GIC) 1.5% return 

2 YEAR Guaranteed Investment Certificate (GIC) 2.5% return 

3 YEAR Guaranteed Investment Certificate (GIC) 3.5% return 
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STOCK MARKET INVESTMENT CHALLENGE:  MARCH 14, 2016 

 

SIMPLIFIED 
PROSPECTUS 
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Empress Minerals (EM) 10 20 Neutral $75  $2  $10 $12 $17 $25 Low $8 

Petroleum Excellence (PE) 50 35 Buy $50  $50  $75 $120 $64 $75 Moderate $66 

Lumber Trade (LT) 20 15 Neutral $20  $1  $100 $350 $110 $260 High $210 

Ingenious Tech (IT) 4 65 Neutral $1  $.5  $0.25 $1.05 $0.75 $1.50 Very High $0.37 

Speculative Shareware (SS) 40 19 Sell $0.5  $0.3  $0.40 $0.79 $0.35 $0.68 Very High $0.56 

Breakthrough Circuitry (BC) 30 64 Sell $2  $50  $0.08 $0.18 $0.13 $0.27 Very High $0.75 

Health Technology (HT) 76 24 Neutral $50  $50  $275 $330 $300 $346 Low $236 

Anti-Age Products (AP) 75 30 Sell $80  $50  $4 $6 $7 $11 Moderate $16 

Remedies (RM) 100 23 Buy $500  $100  $75 $175 $60 $75 High $63 

Crawford Brokerage (CB) 150 32 Neutral $1000 $500  $40 $50 $55 $64 Low $63 

True Insurance (TI) 38 19 Buy $1000 $500  $100 $195 $160 $225 Moderate $179 

Finance Inc. (FI) 2 29 Buy $800  $500  $5 $14 $13 $24 High $10 

1 YEAR Guaranteed Investment Certificate (GIC) 1.5% return 

2 YEAR Guaranteed Investment Certificate (GIC) 2.5% return 

3 YEAR Guaranteed Investment Certificate (GIC) 3.5% return 
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STOCK MARKET INVESTMENT CHALLENGE:  MARCH 15, 2016 
 

SIMPLIFIED 
PROSPECTUS 
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Certainty Bonds (CB) 150 32 Neutral $1000 $500  $40 $50 $55 $64 Low $63 

Thoughtful Insurance (TI) 38 19 Buy $1000 $500  $100 $195 $160 $225 Moderate $179 

Freddy Investments (FI) 2 29 Buy $800  $500  $5 $14 $13 $24 High $10 

Insightful Telecom (IT) 4 65 Neutral $1  $.5  $0.25 $1.05 $0.75 $1.50 Very High $0.37 

Superfast Supercomputers(SS) 40 19 Sell $0.5  $0.3  $0.40 $0.79 $0.35 $0.68 Very High $0.56 

Business.com (BC) 30 64 Sell $2  $50  $0.08 $0.18 $0.13 $0.27 Very High $0.75 

Eagle Mountain (EM) 10 20 Neutral $75  $2  $10 $12 $17 $25 Low $8 

Pipeline Extensions (PE) 50 35 Buy $50  $50  $75 $120 $64 $75 Moderate $66 

Logging Town (LT) 20 15 Neutral $20  $1  $100 $350 $110 $260 High $210 

Healthy Treatment (HT) 76 24 Neutral $50  $50  $275 $330 $300 $346 Low $236 

Alliance Psychotherapy (AP) 75 30 Sell $80  $50  $4 $6 $7 $11 Moderate $16 

Rexall Medicinals (RM) 100 23 Buy $500  $100  $75 $175 $60 $75 High $63 

1 YEAR Guaranteed Investment Certificate (GIC) 1.5% return 

2 YEAR Guaranteed Investment Certificate (GIC) 2.5% return 

3 YEAR Guaranteed Investment Certificate (GIC) 3.5% return 



Appendix B 
 

 

181 

STOCK MARKET INVESTMENT CHALLENGE:  MARCH 16, 2016 
 

SIMPLIFIED 
PROSPECTUS 
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Innovative Technologies (IT) 4 65 Neutral $1  $.5  $0.25 $1.05 $0.75 $1.50 Very High $0.37 

Scientific Serendipity (SS) 40 19 Sell $0.5  $0.3  $0.40 $0.79 $0.35 $0.68 Very High $0.56 

Brilliant Creations (BC) 30 64 Sell $2  $50  $0.08 $0.18 $0.13 $0.27 Very High $0.75 

Exploration Metals (EM) 10 20 Neutral $75  $2  $10 $12 $17 $25 Low $8 

Permian Exploration (PE) 50 35 Buy $50  $50  $75 $120 $64 $75 Moderate $66 

Last Tree (LT) 20 15 Neutral $20  $1  $100 $350 $110 $260 High $210 

Hospital Tools (HT) 76 24 Neutral $50  $50  $275 $330 $300 $346 Low $236 

Anderson Pills (AP) 75 30 Sell $80  $50  $4 $6 $7 $11 Moderate $16 

Rickys Medicine (RM) 100 23 Buy $500  $100  $75 $175 $60 $75 High $63 

Castle Banking (CB) 150 32 Neutral $1000 $500  $40 $50 $55 $64 Low $63 

Triangle Insurance (TI) 38 19 Buy $1000 $500  $100 $195 $160 $225 Moderate $179 

Foreign Investment (FI) 2 29 Buy $800  $500  $5 $14 $13 $24 High $10 

1 YEAR Guaranteed Investment Certificate (GIC) 1.5% return 

2 YEAR Guaranteed Investment Certificate (GIC) 2.5% return 

3 YEAR Guaranteed Investment Certificate (GIC) 3.5% return 
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News Releases 

MONTH 1 Republican victory forecast in next U.S. election 
MONTH 2  
MONTH 3 Canadian dollar continues to weaken relative to U.S. dollar 
MONTH 4 Change in company management for Castle Banking 
MONTH 5 Courts shorten patent duration for new pharmaceuticals 
MONTH 6 Toronto Stock Exchange reformulates companies that comprise the TSX 

index 
MONTH 7 New environmental regulations impede shale gas production in the 

United States 
MONTH 8 Refugee crisis in Europe intensifies 
MONTH 9 Federal government trims health care payments to provinces 

MONTH 10 PE company directors sell 400,000 shares 
MONTH 11 Chinese GDP shows significant increase over previous year 
MONTH 12 Change in company management for SS 
MONTH 13 Continuing volcanic eruption in Indonesia continues to cause havoc to air 

traffic in Asia  
MONTH 14 Class action lawsuit filed against AP 
MONTH 15 No provincial agreement on Canadian climate change targets 
MONTH 16 Canadian dollar continues to weaken relative to U.S. dollar 
MONTH 17 Change in company management for TI 
MONTH 18  
MONTH 19 Chinese defense budget to rise 10% 
MONTH 20 Change in board of directors for RM 
MONTH 21 Calgary Flames win Stanley Cup 
MONTH 22 U.S. debt grows to historic proportions 
MONTH 23 Saudi Arabia cuts petroleum production 
MONTH 24 Change in company management for EM 
MONTH 25 War breaks out in the Ukraine 
MONTH 26 AP class action lawsuit settled out of court in favour of plaintiff.  Details of 

settlement unavailable. 
MONTH 27 Food prices increase due to poor harvests 
MONTH 28 Canadians getting fitter for the first time 
MONTH 29 Canadian prime minister sued for defamation 
MONTH 30 Bank of Canada announces no change in its benchmark interest rate  
MONTH 31 SS company director arrested for embezzlement 
MONTH 32 Change in company management for IT 
MONTH 33 U.S. GDP increases significantly in last quarter 
MONTH 34 Bank of Canada announces significant increase in Canadian money supply 
MONTH 35 Directors of HT sell 200,000 shares 
MONTH 36 Drought continues in Canadian prairies 

MONTH 37 Massive insurance claims in Quebec due to flooding 
MONTH 38 Significant new oil deposits found in Saskatchewan 
MONTH 39 Federal government issues new restrictions on foreign investment in 

Canada 
MONTH 40 Change in board of directors for SS 
MONTH 41  
MONTH 42 Tiger Woods announces his retirement from golf 
MONTH 43 Health care review shows no real progress in pharmaceutical efficacy in 

past 5 years 
MONTH 44 Canadians getting fitter for the first time 
MONTH 45 Calgary Flames win Stanley Cup for 2nd time in 3 years 
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MONTH 46 Pine beetle devastates northern forests.  Logging accelerated. 
MONTH 47 Major sunspot disrupts worldwide telecommunications 
MONTH 48 Euro rebounds against U.S. dollar 
MONTH 49 Still no provincial agreement on climate change targets 
MONTH 50 Short selling ban announced on all Asian markets 
MONTH 51 Strike by federal civil servants continues into its 3rd week 
MONTH 52 Change in company management for BC 
MONTH 53 Canadian provincial debt continues to increase 
MONTH 54 Change in company management for Innovative Technologies 
MONTH 55 Euro slides against most major currencies 
MONTH 56 Bank of Canada announces a major cut in benchmark interest rate 
MONTH 57 Canadian dollar improves against U.S. dollar 
MONTH 58 LT directors sell 50,000 shares 
MONTH 59  
MONTH 60  
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Follow-Up Questionnaire 

Trading ID ___________________________ 
 

SMFU1.  Are you currently a college or university student?  
 Yes (1) 
 No (0) 

 
SMFU2.  Were your initial stock picks completely random or did you use the information 
available in the simplified prospectus to choose your initial stocks? 
 Completely random (go to SMFU5) (1) 
 Somewhat random, but used some of the prospectus information (2)  
 Not at all random, all choices were made on the basis of the prospectus information 

(3) 
 

SMFU3.  What specific information did you use to make your initial stock picks? 
a. Type of business (0/1) 
b. Millions of shares outstanding (0/1) 
c. Price/earnings ratios (P/E ratio) (0/1) 
d. Goldman Sacks recommendation (0/1) 
e. Company assets (0/1) 
f. Company liabilities (0/1) 
g. Net assets/liabilities (0/1) 
h. 5-year low  (0/1) 
i. 5 year low compared to current stock price (0/1) 
j. 5-year high (0/1) 
k. 5-year high compared to current stock price (0/1) 
l. Past year low (0/1) 
m. Past year low compared to current stock price (0/1) 
n. Past year high (0/1) 
o. Past year high compared to current stock price (0/1) 
p. Previous 5-year beta (volatility) (0/1) 
q. Current stock price (0/1) 
r. Other (0/1)____________________________________________________________________________________ 

 
SMFU4.  On a scale from 1 (no risk) to 10 (extremely risky) how risky do you consider 
your initial portfolio allocation to be?___________ 

 
SMFU5.  After your initial portfolio selection, what influenced changes in your portfolio? 
(check all that apply) 
a. News events (0/1) 
b. Individual stock performance (0/1) 
c. Overall portfolio performance (0/1) 
d. Time left in the challenge (0/1) 
e. Re-examination of information in the prospectus 
f. Other (0/1)____________________________________________________________________________ 

      

 


	TITLE: The Nature of High Risk Investing: Risky Business or Gambling?
	Table of Contents
	Abstract
	Candidate Declaration
	Acknowledgements

	INTRODUCTION
	LITERATURE REVIEW: PAPER 1: Arthur, Williams & Delfabbro (2016)
	PAPER 2: Arthur, Delfabbro & Williams (2015)
	PAPER 3: Arthur & Delfabbro (2016)
	PAPER 4: Arthur, Delfabbro, Williams & Varjassy (submitted)
	SUMMARY, DISCUSSION AND CONCLUSIONS
	Appendix A: Arthur, Williams & Delfabbro (2016)
	Appendix B: Supplementary Materials for Paper 4



