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"Men often, from infirmity of character, make their election for the 

nearer good, though they know it to be the less valuable; this is no less 

when the choice is between two bodily pleasures than when it is between 

bodily and mental. They pursue sensual indulgences to the injury of 

health, though perfectly aware that health is the greater good". 

J. S. Mill, 
"Utilitalianism" 
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ABSTRACT 

Discounting rates for hypothetical monetary outcomes that were delayed or 

probabilistic were obtained for a sample of incarcerated offenders (N = 62) and a 

control sample of non-offenders (N = 70). Rates were obtained through a 

questionnaire in which participants indicated an amount of money available 

immediately (or received with certainty) that would be equal in value to a delayed (or 

probabilistic) reward. Four amounts were used ($500, $1,000, $2,000 and $4,000), 

combined factorially with four delays (1 year, 2 years, 4 years, and 8 years) or 

probabilities of receipt (10%, 25%, 50%, 90% ), yielding 16 discounting rates for both 

delayed and probabilistic outcomes. Participants' discounting rates decreased with 

increases in delay, odds against and amount, with offenders discounting both delayed 

and probabilistic outcomes at higher rates than non-offenders. It was found that the 

discounting rates were positively correlated within subjects, with a factor analysis 

revealing that rates for delayed and probabilistic outcomes loaded on two separate 

factors. Participants also completed the Michigan Alcohol Screening Test (MAST), 

the Drug Abuse Screening Test (DAST), the Barratt Impulsivity Scale v. 11 (BIS 

v.11) and the Momingness Eveningness Questionnaire (MEQ), with the offenders 

reporting overall higher rates of alcohol and drug use and impulsivity. A regression 

analysis found that the differences in average discounting rates between offenders and 

non-offenders remained significant when the correlations between self-reported 

alcohol and drug use and discounting rates were statistically controlled for. Overall, 

offenders discounted delayed and probabilistic outcomes at a higher rate than non

offenders, and reported higher levels of alcohol and drug use. 



Comparing delay- and probability-discounting rates 

in offenders and non-offenders. 
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The process by which humans make decisions can be very complex. Each 

choice that we make can provide different outcomes requiring us to ascertain each of 

their potential costs and benefits before reaching a decision. For example, when 

presented with the option ofreceiving an immediate reward ($100 now) or one after a 

delay ($ 100 in one year), an individual will consider the relative merits of each 

outcome and select that which is most favourable to them, and in this case, would 

typically choose the former. Such a choice would seem logical as selection of the 

delayed option provides the recipient with no additional benefit over that which the 

immediate reward offers. Interestingly, it has been found thatthe immediate option is 

still more likely to be selected over a delayed outcome even when there is a 

disctepancy between the values of the two rewards, $100 available now or $200 in 

one year (Myerson & Green, 1995). In attempting to explain just why the immediate 

outcome is the consistently preferred choice, behavioural research has predominately 

focussed upon the role of temporal discounting. This is a cognitive process in which 

the subjective value of a larger delayed reward decreases as the length of time prior to 

its receipt increases, culminating in its value being discounted to a point where it is 

deemed to be less than that of the smaller immediate reward (Kagel, Battalio & 

Green, 1995). 

To show the rate at which delay-discounting occurs two major contrasting 

mathematical models have been employed the Exponential or Normative Model used 

typically by economists, and the Hyperbolic Model used by psychologists. The 



exponential model of delay-discounting assumes that a person's discount rate will 

remain constant over time with the individual continually selecting the same reward 

irresp~ctive of any changes to the delay of its receipt (Kirby, 1997). For example, in 

selecting $50 now over $60 in one month, the initial choice would remain the 

preferred choice i1 all Jater presentations when the same delay is added to both 

alternatives, so that $50 in one year would be chosen over $60 in one year and one 

month. By_selectin_g the former ($50 now), the immediate outcome will continue to 

be selected irrespective of whether the altert1i:t_te outcgmfjnci:eases. in the length of 

time until its receipt or it increases in magnitude. Proponents of the exponential 

model provide no possibility for a person's change in their reward preference where, 

for example, the individual's continued preference toward the first of the two 

outcomes alters and the latter outcome, the $60 in one year and one month, then 

becomes the favoured choice. This inability to recognise an individual's potential for 

preference change comes despite research in both human and non-human subjects 

having found clear examples of such preference reversal (Green, Fisher, Perlow & 

Sherman, 1981). 

The other model of delay-discounting, the hyperbolic, postulates time as the 

determinant of an individual's preference (Raineri & Rachlin, 1993; Green, Fry & 

Myerson 1994; Kirby & Marakovic, 1996), where the rate of decrease in subjective 

value decreases with the length of the delay added to its receipt. The delay

discounting process is based upon the assumption that the delayed and immediate 

options are positive outcomes in that both are guaranteed to be delivered to the 

recipient. However, selecting the delayed reward induces a certain degree of risk as 

to whether it will be forthcoming as does a probabilistic reward in the probability 

discounting process. Analogous to delay-discounting rates, the subjective value of a 

3 
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particular probabilistic outcome will decrease as the odds-against its being presented 

increase. For example, an individual may prefer a 90% chance of receiving $60 yet 

would typically select a guaranteed $50 over a 10% chance of receiving $60 (Rachlin 

& Raineri, 1992; Green, Myerson & Ostaszewski, 1999). Similar to delay

discounting, probability-discounting has been described in two mathematical models, 

the Probabilistic Model and the Expected Utility (EU) Model. The probabilistic 

model is a hyperbolic model of discounting which postulates that an individual, when 

presented with the a choice between a certain outcome and an uncertain outcome, will 

prefer the certain one as the odds-against imply that to do otherwise is to accept a 

'risky' alternative. Progressively, as the odds-against receipt of an outcome increase, 

its subjective value decreases. Alternatively, the EU model is a normative 

formulation based upon two decision-making assumptions. Firstly, an individual will 

have complete understanding of all of the potential outcomes presented to them and 

will base their decision upon the expected value associated with each outcome. As 

with the nmmative model of delay-discounting, in the EU model whichever of the two 

outcomes is selected initially will remain the preferred choice in subsequent choice 

presentations. For example, the preference for a guaranteed $50 over a 90% chance 

of $60 implies that in all future presentations, the guaranteed outcomes will b~ 

selected over the probable outcomes. 

Other possible contributory factors which may impact on the human decision

making process include personality traits such as impulsivity, criminality and 

substance abuse. To act impulsively is not necessarily a negative personality trait for 

we can all act impulsively on occasion, however it is when such behaviour dominates 

a person's decision-making processes that it raises concerns. Characterised by an 

inability to delay immediate gratification, an impulsive individual will primarily focus 
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upon the benefits of choosing the more immediate outcome. In doing so, little, if any, 

consideration is given to any potential long-term consequences of engaging in this 

behaviour. This may account for the frequency with which impulsive individuals 

engage in sensation-seeking behaviours. A sensation-seeker will typically 

underestimate the likelihood that they will experience a negative outcome through 

their preferred activity, focussing predominately upon the immediate and positive 

benefits they aim to achieve. For example, consuming drugs provides the sensation

seeker with a high level of arousal, even though by doing so they run the very real, 

and widely known, risk of incurring physical and legal difficulties. 

The impulsive, sensation-seeking individual has been reported as being more 

likely to engage in criminal behaviour than those who are not (Eysenck & McGurk, 

1980). For instance, in preferring the short-term gain of obtaining money without 

work, an individual will forego the long-term benefit of maintaining their freedom 

and possible legitimate stable employment opportunities. They may give minimal 

consideration for the consequences of their actions and thus be more likely to fail to 

implement adequate strategies to avoid detection and possible incarceration. 

Research has also found a connection between incarceration and substance abuse in 

an American offender population (Bureau of Justice statistics, 1992, cited in Fishbein 

& Reuland, 1994). In that study, which is consistent with overseas data, incarcerated 

offenders reported a higher prevalence of illicit substance abuse than was found 

among the general population. One possible explanation for such a finding could be 

that the high financial cost to the individual of maintaining their particular addiction 

often requires it be met through engaging in criminal activities. However, although 

there appears to be a link between substance abuse and criminal behaviour, it is 

unclear whether there is a causal relationship. 



Thus, the present research aims to compare delay- and probability-discounting 

rates between offenders and non-offenders. Specifically, we would like to determine 

whether the sample population (offenders) are more impulsive in their decision'" 

making processes than the control population (non-offenders), when outcomes are 

discounted by delay or probability. Self-reported measures of alcohol and drug use 

are included in order to test whether any difference in impulsivity between offenders 

and non-offenders might be accounted for in terms of these factors. Finally, this 

research also looks at two additional variables that might be related to discounting, 

gender and individual differences in circadian rhythms (momingness-eveningness). 

6 
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DISCOUNTING AND PROBABILITY MODELS 

Most decisions that we make in everyday life involve outcomes which occur at 

differing times, such as choosing between purchasing a brand new DVD player today 

and investing the same amount that the machine would cost in a long-term savings 

plan. To evaluate which option best suits our needs at the time it is presented, we 

unde1take a process known as Temporal Discounting. This refers to a phenomenon 

whereby the subjective value of an outcome depends as to the delay until its receipt. 

The longer the delay until its receipt, the lower its subjective value is perceived to be, 

thus the less likely it is to be the prefen-ed option, as to select the delayed outcome 

entails a degree of uncertainty that it will be f01thcoming (Myerson, Green & 

Warusawitharana, 2001; Green, et al, 1994; Green, Myerson & McFadden, 1997; 

Kirby, 1997). 

DELAY DISCOUNTING 
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Two mathematical models have been used to describe the delay-discounting 

process, the exponential or normative model (Equation 1) and the hyperbolic model 

(Equation 2). The exponential model is based upon the premise that delayed 

outcomes should be discounted at a constant rate. So that, the outcome selected at the 

first presentation will remain the prefen-ed choice throughout all of the sequence 

presentations. For example, a preference for $100 in one week over $180 in one 

month implies that $100 in two years would be favoured over $180 in two years and 

one month. In the exponential model, economists assume that humans behave in this 
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manner and will select future outcomes that align with earlier choices presented at the 

same rate of discounting. 

Exponential Model: 

V = Ae·kD 

V = the present value of the delayed reward 

A = the amount of the delayed reward 

e = natural logarithm 

k = the discounting rate parameter 

D = the delay 

(1) 

Favoured by economists, this model assumes that when individuals are 

presented with a choice between a delayed and an immediate reward, they will make a 

'rational' choice. By describing the reward selection as rational, it implies that people 

will select the outcome which best represents their interests at that particular juncture 

and maintain this option regardless of time delays imposed until its receipt 

(Loewenstein, 1992). So therefore, a reward preferred at any one particular delay 

sequence will be the preferred choice in all of the reward presentations (Kirby & 

Marakovic, 1996). For example, if an individual selects $50 now over $100 in six 

months, they will continually select the more immediate reward irrespective of 

whether additional time delays are added to its presentation, so that $50 in one week 

will be preferred over $100 in seven months .. This is because they wish to select the 

'sure thing' option although doing so means foregoing a significantly more beneficial 
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reward (in this case one which has increased by 100% ), as to do otherwise involves an 

element of risk in that that particular outcome may not eventuate (Myerson, et al, 

2001). Because the delayed outcome is perceived to be a potentially uncertain option, 

this model assumes that an individual employs a constant hazard rate. What this 

means is that as each unit of delay attached to a reward increases, people attach equal 

increments of risk to this option. An individual will rate the subjective value of their 

future reward upon the likelihood that at any one unit in time, an event will occur 

preventing its receipt. 

Research has found that the normative function is not the best descriptor of the 

delay-discounting process, as it raises a number of anomalies for which it is unable to 

account (Myerson & Green, 1995). The act of preference reversal, where an 

individual can change their desired reward in future presentations, does not factor into 

the normative model (Rachlin, Brown & Cross, 2000). For instance, a smaller reward 

presented after a brief delay ($50 in one month) may be more appealing than a larger 

reward at a longer delay ($100 in six months). However, if an equal unit of delay 

were added to each reward (six months), then an individual's preference may well 

shift to the larger reward. So that $100 now offered after a delay of 12 months could 

appear more appealing to them than $50 to be given in seven months, leading to the 

reward preference changing. 

Other anomalies this model presents with include the delay effect and the 

magnitude effect. In the delay effect, individuals use higher discounting rates for 

shorter delays than they do for longer delays (Chapman, 1998). Thus, a choice 

between one outcome with a one year delay and another with a five year delay will 

see the discounting rate for the smaller delay significantly greater than that for the 

longer delay. This, in tum, can result in preference reversal occurring. As the date of 
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the prefe1Ted reward's presentation approaches, the individual may well view the 

alternative outcome is being more advantageous. For example, in choosing between 

$100 in 10 years or $50 in eight years, they would be more likely to select the first 

option, however, after eight years have lapsed (in 2011), the reward preference may 

change so that the $50 reward will be selected rather than waiting a further two years 

(to 2013) to receive the $100 (Chapman, 1996). With the magnitude effect, the 

individual's discounting rates vary inversely with the reward's magnitude (Chapman, 

1998). Thus, an individual may prefer an immediate reward of say $50 now over 

$100 in 12 months, yet would prefer $1,000 in 12 months over $500 now, even 

though in both cases the delayed reward provides the recipient with the same return 

for waiting, 100% (Chapman, 1996). 

However, research undertaken by psychologists has shown that the exponential 

model does not desc1ibe how individuals make choices between delayed rewards. 

Kirby (1997) found his participants' delay-discounting rates were inversely related to 

both the amount of the reward and also the length of the delay. This suggests that the 

rate to which an individual discounts a future reward is not independent of the delay 

to presentation and the amount offered, which thereby violates two principal 

assumptions of the exponential model. Chapman and Elstein (1995) also found that 

the data their participants provided was more consistent with the hyperbolic model 

rather than the exponential model, exemplifying the delay effect. Whilst the 

hyperbolic model predicts the delay effect neither the hyperbolic nor the exponential 

model predict the magnitude effect. 

The hyperbolic model (refer Equation 2), provides a better description of 

individuals' choices. The theory behind this equation is that the subjective value of 

an outcome decreases as a hyperbolic function of delay. 



Hyperbolic Model: 

V = A/ (1 +kD) 

V = the present value of the delayed reward 

A = the amount of the delayed reward 

k = the discounting rate parameter 

D = the delay 

11 

(2) 

Favoured by psychologists as a comprehensive descriptor of delay discounting, 

the hyperbolic model is guided by the assumption that the choice between a ddayed 

and an immediate outcome is a choice between two rates of reinforcement. As each 

incremental unit of delay is added to a reward there is a subsequent decrease in the 

ratio of the reward's magnitude to its delay (Myerson, et al, 2001). 

One of the primary factors behind the popularity of the hyperbolic model is its 

capacity to predict preference reversal as a function of time (Green, et al, 1981). As 

the presentation of the two outcomes approaches, the preference for one particular 

outcome may shift toward that which appears more attractive to the individual (Kirby 

& Marakovic, 1996). For example, studying for an exam to be held in one week's 

time may take precedence over an evening out with friends tonight. Until, that is, the 

time for the social event nears and it then becomes the more desirable option with the 

study relegated to another day. The potential for preference reversal is paramount not 

only to our understanding of the decision-making process but also of its relation to 

impulsive behaviour (Kirby & Marakovic, 1996). 
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Whilst both the hyperbolic and the normative models of discounting predict 

there to be a linear relationship (or a slope of indifference) between short-te1m and 

long-term delays prior to a reward's receipt, research has borne out that only the 

hyperbolic model predicts that this slope will be greater than 1.0. Justification in 

using the hyperbolic model is that "the slope of indifference function gives the delay 

to a larger reward as a function of the delay to a smaller reward of equivalent 

subjective value" (Myerson & Green, p.264, 1995). It predicts the degree to which an 

individual will forego an immediate reward in favour of a delayed reward 

(Loewenstein, 1992). The steeper the slope, the less likely the delayed reward will be 

supplanted by the immediate reward. 

PROBABILITY DISCOUNTING 

Discounting rates are also employed in the case of probabilistic outcomes. In 

probability discounting, the options presented become one of certainty, ($50 now), 

and one of probability (10% chance of receiving $50). The guaranteed outcome is 

significantly more likely to be selected as the odds-against receipt of the probable 

outcome lengthen (Rachlin, Raineri & Cross, 1991). The process of probability

discounting measures the degree to which an individual will select a guaranteed 

reward over the probability of receiving the same reward. It has been suggested that 

the discounting of a reward's subjective value in a probabilistic outcome may be 

functionally equivalent to that of a delayed outcome (Rachlin, Logue, Gibbon & 

Frankel, 1986). 

Two mathematical models have also been used to describe the probability

discounting process, the probability discounting model (Equation 3) and the EU 
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model (Equation 4). The probability model is based on the assumption that the 

certain reward will be strongly preferred over a 'risky' alternative (Rachlin & Siegel, 

1994). The EU model, as a normative model of probability-discounting, assumes that 

individuals will make set preference choices basing these choices upon the expected 

value of the outcomes. 

Probabilistic Model: 

V=A/ (1 +h0) 

V = the present value of the delayed reward 

A = the amount of the delayed reward 

(3) 

h = the parameter reflecting the rate of decrease in subjective value of the reward 

0 = the odds against a receipt of a probabilistic reward 

The probability model calculates the degree to which an individual will prefer a 

certain outcome over a probable outcome. When offered, for instance, the choice 

between a guaranteed $50 and a 10% chance of receiving $60, most people would 

typically select the former as few would be willing to forego a predictable outcome. 

This is due to the subjective value of the probable outcome diminishing as the odds

against its receipt increases. One possible interpretation for this effect is that people 

treat a probable reward as a repeated gamble with the average time spent waiting for a 

win (a reward) determining the subjective value of the gamble (Rachlin, et al, 1991). 

With a repeated gamble, the odds-against a particular outcome occurring is the 

average number of losses that can be expected before a win will eventuate. 



Expected Utility Model: 

EU(X) = p1 u (x1) + p2 u (x2) + ... + p,, u (x,,) 

p1 = the probability of outcome roccuning 

1, 2 ... n = independent of particular n outcomes n 

u = utility function 

xr = monetary amount for outcome r 

14 

(4) 

The normative model of probability discounting, the EU model, assumes that in 

the decision-making process individuals will have a complete understanding of all 

potential outcomes and base their decisions on the expected value associated with 

each outcome (von Neumann & Morgenstern, 1944). The EU model makes a similar 

prediction to the exponential model in that the discounting rate for probabilistic 

outcomes is assumed to be constant. However, as with the normative model of delay

discounting, empilical studies in probability-discounting have raised doubts as to the 

validity of the EU model (Lichenstein & Slovic, 1971; Slovic & Lichenstein, 1983, 

cited in Lattimore & Witte, 1986). Whilst this model posits that an individual has 

definite outcome preferences which are transitive, it too fails to account for an 

individual's capacity to shift their preference for a 'risky' outcome (10% chance of 

$4,000) toward a more likely outcome (90% chance of receiving $500). Hence, the 

probability model is the preferred formula to ascertain probability-discounting rates. 



II 

SELF-CONTROL, SENSATION-SEEKING, 

IMPULSIVITY AND CRIME 

Self-Control 

15 

The historical definition of self-control is that of an intrapersonal conflict 

waged between internal and external forces, such as the battle of reason over passion 

or cognition over motivation (Rachlin, 1995). Just which option in these two pairs we 

select as a response to any given situation, is a characteristic of our personality. For 

example, those who select the former of the two options are considered to have high 

levels of self-control as this indicates that they have an ability to control external 

reactions by contemplating the consequences of an outcome. Those who would select 

the latter of the tw9 pairs 9h the other hand, indicate that they demonstrate a lack of 

self-control and are inclined to be impulsive. 

An individual's disinclination toward selfrestraint, may originate in their early 

childhood as this is the time that we learn how to interact with the environment, our 

peers and elders. If discipline is absent during this time, there is more likelihood that 

we will have low self-control and as we reach adulthood, be more inclined toward 

engaging sensation-seeking activities, impulsivity and criminal behaviour 

(Gottfredson & Hirschi, 1994). 

Sensation Seeking 

Those who present with low levels of self-control are more inclined toward 

sensation-seeking behaviour as they have a "need for varied, novel and complex 



16 

sensations and experiences and [have a] willingness to take physical and social risks 

for the sake of such experiences" (Zuckerman, p. 10, 1979). These experiences can 

take any form, such as the relatively harmless regular viewing of horror or x-rated 

movies through to high 1isk activities like sky-diving or drug abuse (Zuckerman & 

Little, 1986). Those who partake in low degree sensation seeking activities, such as 

the movie watcher, attaint their level of arousal through minimal risk to their well

being. A high sensation-seeking individual, however, must undertake an extreme 

degree of risk in their chosen activity in order to achieve an elevated level of arousal. 

Such individuals may demonstrate a willingness to take on risks, which are typically 

underestimated, in the continual pursuit of the most rewarding activity (Zucketman, 

1979). This can be seen in alcoholics who are aware of the social and potential 

physical risk their continued drinking can invite (Horvath & Zuckerman, 1992). 

Similarly, the high-risk sensation-seeking behaviour of drug use can attract physical 

and legal consequences. Just why an individual would participate in these activities 

despite an awareness of potential negative outcomes, is believed to lie in the 

relationship between sensitivity to risk and sensation-seeking. This sensitivity is seen 

in the optimism bias whereby an individual perceives their engaging in the particular 

activity has a low likelihood of producing a negative outcome, as they consider 

themselves as being at less risk of harm than other sensation-seekers (Weinstein, 

1980). 

lmpulsivity 

Acting upon impulse is something that we are all familiar with. For example, 

one might make a spur-of-the-moment decision to purchase candies whilst buying a 

newspaper. In this situation, the immediate pleasure of consuming the sweets far 
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outweighs the long-term benefits of healthy teeth and gums. This is a relatively 

innocuous example of impulsivity and shows that such behaviour is not necessarily a 

bad thing. However, it is when temporal constraints fail to impede upon the decision

making process that there is a potential for negative consequences. For example, 

driving a car above the speed limit because you are running late, can lead to a 

speeding ticket or an accident. 

Following the chain of events, an individual who selects an immediate outcome 

at the expense of a larger delayed outcome, does so because low levels of self-control 

mean they are unable to delay gratification. Irrespective of an awareness that the 

delayed reward is of a greater magnitude than the immediate option, no amount of 

inducement will encourage them to delay receipt of a rew~rd. So just as the 

individual with low self-control is more likely to behave impulsively in everyday 

situations, they have also been found to be more inclined toward criminal behaviour, 

particularly when situational factors present themselves (Newman, Kosson & 

Patterson, 1992). For example, an unattended car with its keys left in the ignition is 

more likely to be stolen by an impulsive individual as the short-term option of taldng 

the vehicle can appear more attractive than the long-term option of saving for one. 

Alternatively, an individual with high self-control is less likely to choose the same 

short-term option despite having the opportunity to do so (Logue, 1995). 

Crime 

Hirschi (1969) proposed a theory of control which defined factors that acted as a 

deterrent for criminal behaviour. He argued that collectively, an individual's capacity 

for commitment toward the future (particularly in regards to employment); their 

attachments toward to family, friends and associates; conventional involvement in 



society and a belief in the social mores that bind a community, can stymie potential 

offending. These factors, when present in individuals, act as a social control to 

prevent criminal behaviour (Felson, 1986). 

18 

Gottfredson and Hirschi (1990) proposed a general theory of crime whereby 

individuals who lack awareness, intentional or otherwise, of the long-term 

consequences of their behaviour, are said to exhibit low levels of self-control. Whilst 

self-control and its ensuing characteristics, such as sensation-seeking and impulsivity, 

can render an individual "vulnerable to the temptations of the moment" (Gottfredson 

& Hirschi, p. 87, 1990), they stressed the importance of opportunity (Longshore, 

Turner & Stein, 1996). In essence, the combination of these two constructs embodies 

the internal and external influences upon an individual from which criminal behaviour 

is most likely to emerge. This argues against the notion that some people are guided 

by an inherent propensity to engage in c1ime because offending "requires no special 

capabilities needs, or motivation, [as] they are in a sense, available to everyone" 

(Gottfredson & Hirschi, p. 88, 1990). In removing opp01tunity or even having a role

model to provide a positive influence, an impulsive individual will most likely remain 

within society as a law-abiding citizen. However, with the right set of circumstances 

in place, it is believed that an offender is more likely to engage in criminal behaviour, 

and experience the following (Gottfredson & Hirschi, 1994): 

Immediate Gratification 

Committing a crime provides the offender with an opportunity to 

instantaneously fulfil their desires. The low self-control individual will 

typically gravitate toward fulfilling gratification through short term outcomes, at 

the expense of potentially larger benefits of delayed outcomes. 



Simplicity 

Offending may provide the individual with an easy means of procuring 

money without work, viewing their criminal activity as 'good fortune' even 

though it has come at the expense of someone else. The,easier,Avith which an 

individual can obtain their desired outcome, the more likely an impulsive 

individual will pursue this avenue. 

Risk 

Committing a criminal act incurs an element of risk as to whether the 

offender will get caught and subsequently incarcerated. For an impulsive 

individual, the benefits of an immediate gain typically outweigh any potentially 

negative outcomes. This also applies to engaging in adventurous activity such 

as bungy-jumping or car-racing and risky behaviours such as consuming 

alcohol, drugs and cigarettes, where, despite being aware of the potential 

negative consequences for each activity. It should be noted however, that whilst 

offenders have been found to be more likely to engage in risky behaviours such 

as consuming alcohol, drugs and cigarettes, not all those who present with low 

self-control use these substances. 

Benefits 

Offending offers few, if any, long-term benefits to the individual. What it 

does offer however, is negligible long-term career prospects and a detrimental 

impact upon relationships with a partner, family and friends, particularly so 

when long periods are spent in prison. 
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Skill level 

Impulsive crimes such as shoplifting typically require minimal skill or 

planning on the part of the offender, merely a window of opportunity. 

Discomfort 

Discomfort is brought upon the victim through the actions of the offender, 

be it in the form of a loss of property or physical injuries. The impulsive 

offender has been found to profile as a self-centred, insensitive individual who 

has little or no understanding of how their offending impacts upon their victims 

(Gottfredson & Hirschi, 1994). 

Whilst the combination of low self-control and opp01tunity may be a 

trigger for criminal behaviour (Gottfredson & Hirschi, 1990), such behaviour 

may nevertheless constitute a choice. The judicial system assumes that 

responsibility for criminal behaviour lies with the individual, even when alcohol 

and drugs may be involved. Whether such behaviour always constitutes a "free 

choice" may be a matter of debate. 
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III 

SUBSTANCE ABUSE 
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Unable to delay gratification, the impulsive individual will typically exhibit 

intolerance toward long delays of a reinforcer and so, when offered a choice, will 

often select "a small short-term gain at the expense of a large long-term loss" 

(Ainslie, p.463, 1975). A substance abuser, often making such a choice when feeding 

their addiction, searches for the immediate gratification that the drug's consumption 

provides, coupled with the avoidance of withdrawal symptoms. In doing so, they 

neglect the long term benefits of health, relationships and employment gained through 

abstinence or moderation (Logue, 1995; Madden, Petry, Badger & Bickel, 1997). 

Drugs 

When one thinks of drugs, images of illicit substances such as heroin, cannabis, 

cocaine and amphetamines invariably spring to mind, yet the most lethal drug is also 

one of the most regularly used and freely available. Tobacco, responsible for 

" ... more deaths than all other avoidable causes put together" (Robson, p. 62, 1999), 

kills around 300,000 people in the United States and 150,000 in Britain annually. 

Tobacco 

Initially used in Fifteenth and Sixteenth Century Europe for medicinal 

purposes, such as the alleviation of asthma, tobacco is arguably one of the most 

highly addictive and potentially deadly drug's available. Over 4,000 chemicals 

are impregnated into each cigarette with the most notable being nicotine, a 

highly addictive substance which ensures the smoker's dependence upon 



tobacco. The effect of tobacco inhalation upon the body is evidenced by 

elevated heaii rate and blood pressure, increasing the concentration of 

cholesterol in the blood, and constticting some blood vessels whilst dilating 

others (Robson, 1999). Smokers are more likely to make impulsive choices 

when presented with delayed rewards, particularly if the effects of the last 

cigarette have worn off (Mitchell, 1999). 

Heroin 

The opium poppy has been used for medicinal purposes for thousands of 

years with Greeks and Romans incorporating it into their phaimacopoeias 

(Robson, 1999). Able to be bought legally over the counter at drug stores in the 

United States of Ametica during the Nineteenth Century, opium and its 

derivatives were commonly prescribed for most ailments with adve1iisers 

claiming it could remedy anything from arthritis to sexual dysfunction 

(Matheson & Davison, 1972). Heroin, like tobacco, is an addictive substance 

with potentially lethal side-effects. It is consumed ptimaiily by means of 

intravenous injection, a medium which can invite blood poisoning and 

infectious diseases like AIDS. 

Cannabis 

Used in the birthing process to relieve labour pains, hasten the birth, and 

minimise bleeding post-delivery, the use of cannabis for medicinal purposes has 

been traced back almost 5,000 years (Robson, 1999). Consumed for its healing 

properties rather than for recreational purposes, it gained mainstream 

respectability in Nineteenth Century Europe as an effective painkiller. The 
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side-effects of consuming this substance are less than any other legal or illegal 

drug with low toxicity ratings being reported in the user. Research over the 

centuries having been unable to reveal" ... any convincing evidence that light to 

moderate use of cannabis does any harm whatsoever" (Robson, p.86, 1999). 

However, cannabis smokers, have been found to have a heightened incidence of 

cancers in the throat, mouth and lungs and will have their perception, memory, 

attention-span, mood and thought processes distorted for up to four hours after 

inhalation (Robson, 1999). 

Cocaine 

Taken in many South American cultures for thousands of years in much 

the same way as caffeine is consumed in the western world today, cocaine first 

came to the attention of European society in the Sixteenth Century for its 

therapeutic qualities. Advertisements in the late 1880's claimed it to be "a drug 

which through its stimulant properties can supply the place of food, make the 

coward brave, the silent eloquent, free the victims of alcohol and opium habit 

from their bondage, and, as an anaesthetic, render the sufferer insensitive to 

pain" (Robson, p.88, 1999). Initially used in the 01iginal coca-cola drinks, it 

was replaced by caffeine less than 20 years later when public opinion toward its 

beneficial attributes changed. Cocaine addicts typically display impulsivity and 

impaired judgement, and almost all engage in risky behaviours such as 

excessive alcohol consumption, smoking tobacco and/or cannabis (Robson, 

1999). 
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Amphetamines 

Unlike the drugs mentioned previously, amphetamines are a relatively new 

substance. First processed in the latter part of the Nineteenth Century, 

amphetamines were not tested on humans until the 1920' s. As with most other 

illegal drugs, it was initially used for treating medical ailments, namely asthma, 

depression and obesity. It gained popularity with the military and was first used 

for non-medical purposes during the Spanish Civil War to combat fatigue. 

Effects of this drug upon an individual show in rapid changes in their mood, 

racing thoughts and a susceptibility toward impulsive violence. As with cocaine 

use, amphetamine users often engage in risky behaviours (Robson, 1999). 
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Wallace (1979) found that when compaiing impulsive behaviour between a 

drug addict sample and a comparison non-addict sample, the addicts were more likely 

to behave impulsively in selecting immediate gratification over delayed gratification. 

Kirby, Petry and Bickel (1999) found similar results with a heroin-addicted sample. 

Their subjects, when presented with a choice between different monetary rewards at 

various delays, consistently chose the more immediate reward. It could be argued 

that such behaviour is irrational and maladaptive when, for example, someone would 

perceive obtaining $50 now as being a better option than waiting one year for $150. ·· 

There has been a long standing chicken-and-egg debate as to whether an 

individual will resort to crime in order to satisfy their addiction or that criminal 

behaviour predates substance abuse. Findings from the Bureau of Justice Statistics · 

(1992, cited in Fishbein & Reuland, 1994) indicate that 77.7% of American 

incarcerated offenders reported as being drug users, 34% had been charged with drug 

offences and 13.3% of the jailed inmates reported that the crime for which they had 



25 

been convicted was committed in order to obtain money with which to purchase 

drugs. Kokkevi, Liappas, Bouvala, Alevizou, Anastassopoulou and Stefanis (1993) 

studied the association between drug abuse and criminality, comparing a sample of 

incarcerated drug users with incarcerated non-drug users. They found that an-est and 

conviction rates for drug offences were low. That is, individuals were more likely to 

be caught in the commission of a crime against property rather than during the 

solicitation or the selling of drugs. It could be surmised from these findings that 

offenders commit crimes as a consequence of their drug habit rather than engaging in 

criminal behaviour prior to drug use. Kozel, DuPont and Brown (1972) found that 

offenders, who self-reported as addicts, were less likely to commit a crime against 

another person unless the commission of the criminal act involved the potential for 

obtaining money. Shaffer, Nurco and Kinlock (1984) found that while some 

substance abusers will commit crimes in order to satisfy their habit, some individuals 

will offend in-espective of whether they arc cun-ently addicted or not. These results 

also suggested there was an association between males and drug dependence, with 

males being more likely to be drug dependent. 

While research into the area of impulsivity and substance abuse is not abundant, 

previous studies have relied upon a single measure to test impulsivity. It is for this 

reason that the cun-ent study chose three measures of impulsivity, delay-discounting 

questionnaire, a probability-discounting questionnaire, and the Ban-att Impulsiveness 

Scale v.11. 



Alcohol 

The history of alcohol consumption dates back at least 4,000 years when 

beer was first brewed in the Babylonian Empire. Its consumption became such 

an integral part of all cultures throughout the centuries, that during medieval 

times it was often considered safer to drink beer than water from nearby rivers 

and wells. Until a couple of centuries ago, infants received beer as part of their 

diet and children up to the age of puberty were expected to restrict their beer 

intake to a couple of glasses with meals. 

The basis of all alcoholic beverages, Ethyl Alcohol or Ethanol, acts as an 

inhibitor of the glutamate receptors which impair an individual's co-ordination 

and cognitive functioning. Long-term consumption has the potential to cause 

death through intoxication and damage to the internal organs. Intoxication has 

been found to be a major cause of accidents as well as being closely linked with 

crime and violence. A 1996 British Crime Survey revealed that over half of the 

people who attacked strangers, were drunk at the time and around a third of 

domestic incidents involved alcohol (Robson, 1999). 
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The individual who imbibes heavily and repeatedly could arguably be described 

as impulsive. Small quantities of alcohol act as a relaxant and a mood enhancer, 

releasing the drinker from any tensions or withdrawal symptoms, as well as having 

beneficial effects upon an individual's health. For example, it is believed that a single 

glass of red wine on a daily basis lowers the risk of heart disease and have <3Xcessive 

consumption acts as a depressant (Logue, 1995). Excessive drinking, on the other 

hand, can result in delayed negative consequences such as ulcers, an increased risk of 

suicide and acute alcohol poisoning (Logue, 1995). There are also external factors 

which heavy alcohol consumption can severely impact upon, such as disrupting 
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relationships, increases in the individual's level of impulsivity when under the 

influence, as well as the increased likelihood of committing a crime (Logue, 1995). 

Although the negative effects of excessive alcohol consumption outweigh the 

positive, the consequences of engaging in such behaviour would be discounted due to 

the delayed and uncertain probability of any of the potentially negative outcomes. 

In linking drug abuse, alcohol abuse and criminality, Lewis, Cloninger and Pais 

(1983) found that the use of illicit drugs was a predictor of alcohol abuse in a sample 

of male incarcerated offenders. Their findings showed that the more heavily involved 

an individual was in drug-taking, the more likely they were to be alcoholics. This 

concurs with previous studies which have suggested that the advent of drug abuse 

could be precipitated by an individual's antisocial lifestyle (Fishbein & Reuland, 

1994). With the link found between drug usage and excessive alcohol consumption, 

it therefore follows that individuals who engage in such behaviours do not necessarily 

conform to societal norms and in some cases remain on the fringes of society. 

Richards, Zhang, Mitchell and De Wit (1999) examined the effects that alcohol 

abuse has upon an individual's impulsivity and degree of self-control, and found that 

regulating alcohol consumption did not have an effect upon the delay-discounting 

rates or probability-discounting rates employed. Their participants were fed either an 

ethanol beverage with a tonic and lime flavoured mix at 0.5grams per kilogram; 0.8 

grams per kilogram, or a placebo prior to undertaking delay- and probability

discounting tasks. Whilst there has not been an extensive empirical analysis into the 

impulsivity levels of alcoholics, researchers suggest that their rates of discounting 

should be greater than non-alcoholics (Logue, 1995). Fishbein and Reuland (1994) 

found that high users of alcohol reported greater levels of impulsivity than those who 

consumed smaller amounts and that Barratt's (1985) impulsivity scale was the best 
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predictor of the frequency with which individuals consume alcohol. A relationship 

between alcohol consumption and gender has also been found, where males consumed 

more alcohol and at greater quantities than females (Dawson & Archer, 1992; 

Dawson, 1993; Miller & Cervantes, 1997). 



IV 

GENDER 

Differences between males and females have been widely accepted in the 

personality domain (Eysenck & Eysenck, 1978). Males have been found to rate 

higher in the areas of psychoticism, extraversion, neuroticism (Eysenck & Eysenck, 

1980) and venturesomeness (Luengo, Carrillo-de-la-Pena & Otera, 1991) than 

females. In taking gender differences beyond the dimensions of personality, the 

present research compared discounting rates, impulsivity, substance abuse and 

circadian rhythms between males and females. 

Gender and Discounting Rates 
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In the arena of intertemporal choice, results on gender differences have been 

mixed. Kirby and Marakovic (1995) were unable to find evidence for differences 

between the discounting rates employed by males and females, possibly a result of not 

having sufficient power. Subsequently, Kirby & Marakovic (1996) were able to 

produce gender differences with males discounting at a steeper rate than females. It 

should be noted with the results from the second study, that even though the gender 

differences elicited were reliable, the effect size was moderately small (r =.18). 

Gender and Self-control 

From an evolutionary perspective, it would be expected that females would 

show a greater propensity toward self-control. Stereotypical sex roles place the 

responsibility for the welfare of children with women, a position which requires the 

needs to the child to override those of the caregiver to ensure genetic survival. 
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Research comparing self-control levels between the sexes has found that females are 

more likely to display self-control than males with regards to engaging in criminal 

activity (Tibbets & Herz, 1996). 

Gender and Sensation-seeking 

The act of engaging in sensation-seeking behaviour is one typically associated 

with males, possibly due to an elevated desire for stimulation (Nagoshi, Wilson & 

Rodriguez, 1991). Rosenbilt, Soler, Johnson and Quadagno (2001) found that this 

may be a result of hormonal differences between the sexes. 

Gender and lmpulsivity 

Unlike research into self-control and sensation-seeking, studies on impulsivity 

have been unable to provide definite gender differences. Gudjonsson, Petursson, 

Sigurdardottir and Skulason (1991) found that even with a small sample of female 

offenders, these individuals scored higher on an impulsivity task when compared with 

their male counterparts. Kirby and Marakovic (1996) produced findings of males 

being marginally more impulsive than females, whilst Feingold (1994) found mixed 

results in a meta-analysis of gender differences in personality. He asce1tained that 

males recorded higher scores for impulsiveness on the California Psychological 

Inventory, while females recorded higher scores for impulsivity on the NEO 

Personality Inventory and the Personality Research Form. Impulsivity scores on the 

Guilford-Zimmerman Temperament Survey and the Gordon Personality Inventory 

produced no differences between the genders. An explanation for Feingold's (1994) 

inconclusive findings may be a reflection of analysing data that only focussed upon 

personality scales to ascertain impulsivity levels. For this reason, the present study 



incorporated questionnaires on delay-discounting and probability-discounting along 

with the Barratt Impulsiveness Scale v.11 (Bmrntt, 1985). 

Gender and Crime 
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Even though the arrest rates in America for women between 1960 and 1975 

have increased by almost 200%, men commit c1imes with more frequency than 

women (Chesney-Lind, 1986) and these crimes are more se1ious in nature (Streifel, 

1997). Males commit approximately 85% of all reported crime and over 86% of all 

recorded violent offences (Steffensmeier & Allan, 1991). The disparity between the 

male and female offending is thought to arise from traditional sex roles. Women are 

more likely to engage in acts of shoplifting and welfare fraud, offences aligned with 

typical activities of women. Ostensibly a woman's domain is the maintenance of the 

household and when this is compromised, such as through the lack of financial 

resources, other avenues are often investigated and acted upon. For a man, on the 

other hand, traditional assertive and aggressive masculine roles are more likely to be 

acted out through the commission of violent offences and serious crimes against 

property (Steffensmeier & Allan, 1996). 

Gender and Substance Abuse 

Drugs 

Gender differences have been found in the choice of substances consumed with 

males preferring to consume illicit drugs such as heroin, cocaine and cannabis and 

females opt more for legal drugs in the form of diet pills, antidepressants and 

relaxants (Chambers, 1972). It is unclear as to why males and females differ so 

markedly in their choice of drugs; however theorists have proposed that this is merely 



a continuation of, what was up to the beginning of the last century, female drug 

consumption. In the late Nineteenth and early Twentieth Century, the majority of 

addicts were women because of the socially acceptable nature of consuming freely 

dispensed narcotics for a plethora of ills in the form of syrups and tonics (Robson, 

1999). The composition of the addict population has changed to reflect the strong 

association between males and drug dependency (Kokkei, et al, 1996), with addicts 

now being predominately men. 

Alcohol 
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Gender stereotypes about alcohol consumption maintain the view that it is a 

more natural habit for men to partake in than women and that it represents a 

fundamental symbol of masculinity (Williams & Ricciardelli, 1999). Research on the 

relationship between gender and drinking has found that males will drink more 

alcohol than females and in greater quantities (Dawson & Archer, 1992; Dawson, 

1993; Miller & Cervantes, 1997). 

Gender and Circadian Rhythms 

Whilst minimal research has been undertaken in the domain of circadian 

rhythms, most studies comparing the sleep-wake cycles between males and females 

have focussed upon animals. 
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CIRCADIAN RYTHMS 
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Sleep is an integral paii of human functioning which allows the body time to 

rest and recover from the Iigours of activity undertaken whilst awake. Typically 

occurling at some point within any given 24-hour peliod, our individual peliods of 

sleep are determined by a number of factors, the most predominant being our 

environment. Our society is based upon the foundation that the daylight hours 

typically be spent engaged in activity and the night-time hours spent asleep. This may 

be a hangover from our prehist01ic days where light was more conducive toward 

hunting for prey than darkness. For some however, circumstances dictate that this 

adaptation will be at vatiance with their primary functioning. Shift workers for 

instance are, at times, required to perform tasks during the times normally associated 

with sleep. For them, the in-egularity of 'standard' working hours misaligns the 

synchronisation of their sleep-wake cycle with their environment. 

Just where our sleep-wake cycle occurs duling the 24-hour period deten-nines 

when we will be at our most productive dming the day. Webb (1988) outlined a 

behavioural model of sleep that can predict an individual's sleep patterns by looking 

at three fundamental vaiiables: 



Behavioural Model of Sleep 

R =f(s X c ± f/i) 

R = sleep 

s = sleep demand - low (prior to wakefulness - positive) 

- high (prior to sleep - negative) 

c = circadian timing - 24-hour period since prior sleeping 

f = facilitation - increased likelihood of sleep 

i = inhibition - decreased likelihood of sleep. 
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(5) 

Equation 5 predicts an individual's requirements for sleep and asce1iains 

whether they are being met. For instance, being relaxed and in a familiar environment 

is more conducive to sleep than being anxious or in a situation that requires constant 

vigilance (Webb, 1992). 

In the personality literature, differences in these cycles are commonly refened to 

as momingness and eveningness. These classifications determine at which point in 

the day an individual will reach their peak level of pe1formance and their peak body 

temperature (Larsen, 1985; Lavie, 1992). Those who reach their optimal level of 

performance during the morning are known as morning-types, attaining their peak 

body temperature 1.5-3 hours earlier than their evening-type counterparts. The 

evening-type individual, in contrast, will reach their optimum performance level in 

the late afternoon or early evening, a factor which has been found to impact upon their 

ability to perform in a work environment (Costa, Lievore, Casalleti, Gaffuri & 

Folkard, 1989). Evening-types have also been found to be more likely to consume 
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higher levels of alcohol and caffeine (Adan, 1994), be more inclined toward ilregular 

eating habits and to be habitual smokers (Costa, Lievore, Ferrari & Gaffuri, 1987). 

They were also found to have an increased likelihood of engaging in destructive 

behaviours as a result of difficulties encountered in implementing effective coping 

strategies when faced with stressful environmental and social demands (Mecacci & 

Rocchetti, 1998). As a consequence, evening-types are more likely to report episodes 

of anxiety and depression which could make them more prone to cardiovascular 

disease (Nebel, Howell, Krantz, Falconer, Gottdiener & Gabbay, 1996). Perhaps this 

is why Benjamin Franklin thought that "early to bed and early to rise makes a man 

healthy, wealthy and wise" (Larsen, p.307, 1985). By contrast, the morning-type 

individual may enjoy sleep-wake patterns more conducive to a positive lifestyle. 

Whilst a link between an individual's degree of impulsivity and their circadian 

rhythms has yet to be established, Revelle, Humphreys, Simon and Gilliand (1980) 

suggest that there is an interaction between time of day, arousal and impulsivity, with 

impulsive individual's reaching their peak level of arousal later in the day. However, 

Matthews (1988) was unable to find evidence strong enough to support such an 

association. 

Thus, the present study aims to investigate impulsivity, as measured by delay 

and probability discounting, and its relation to alcohol and drug use and criminal 

behaviour. Discounting rates were measured by having participants' complete 

questionnaires in which they nominated an amount available immediately or with 

certainty that would be equivalent to a delayed or probabilistic outcome, respectively. 

Two groups of subjects were included. One group was recruited from offenders 

incarcerated at Rolleston Men's Prison and Christchurch Women's Prison, and the 

other group was a sample of non-offenders from the University of Canterbury. In 
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particular, we were interested to test a hypothesis based on results of Kirby, Petry, and 

Bickel (1999) that the expected difference in discounting rates between offenders and 

non-offenders might be accounted for in terms of differential drug and alcohol use. 

Kirby, et al (1999) showed that delay discounting rates were correlated with drug use 

(i.e., heroin addicts were more impulsive than non-addicts). We were interested to 

investigate whether any difference in discounting rates between offenders and non

offenders would remain significant after the relationship between drug and alcohol 

use and discounting rates was statistically controlled for. Thus, participants in our 

study also completed questionnaires relating to drug and alcohol use. 
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METHOD 

Participants 

A total of 132 participants took part in this study. They comprised two groups, 

offenders and non-offenders. The offenders were 62 individuals incarcerated in 

Rolleston Men's Prison and Christchurch Women's Prison (22 males and 48 females). 

The non-offender sample consisted of 70 students from Canterbury University (37 

males and 25 females). 

Each paiticipant was presented with a reward for completing the questionnaires; 

the offenders received a $5 phone card and the non-offenders $5 cash. 

Procedure 

Due to constraints within both Rolleston Men's Prison and Christchurch 

Women's Prison, paiticipants were placed randomly in groups of up to eight and 

seated in one of two vacant rooms to complete the questionnaires. Participants from 

the non-offender population in contrast, were seated individually at desks in a quiet 

room. Once both groups had been seated, each participant was given a consent form 

outlining the intentions of the research: 

"The goal of this study is to understand the way that people make 

decisions. You will be asked questions about different amounts of 

money. In some cases the money may be uncertain - there is less 

than 100% chance that it would be received. Although no actual 



money is involved in the experiment, we ask that you carefully 

consider your choices and respond as if real money were at stake." 
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After participants had signed the consent form, they wrote their age and gender 

in the spaces provided and were then advised that they could take as long as was 

needed in order to complete the questionnaires. Due to the sensitivity of the alcohol 

and drug questionnaires, the offenders were instructed that their responses should 

refer to alcohol and drug use prior to entering prison, and that their responses would 

not be disclosed to either the Department of Corrections or the Prison in which they 

were currently detained. They were advised that the completed questionnaires would 

remain the property of the Psychology Department at the University of Canterbury 

and be locked in a secure office within the department until all the data had been 

collected. They were also told that upon completion of the data collection, all of the 

questionnaires would be destroyed. 

Participants completed six pen-and-paper questionnaires that were distributed in 

the following order: delay discounting, probability discounting, the MAST, the 

DAST, the BIS v.11 and the MEQ. 

Discounting Domains 

The delay-discounting questionnaire consisted of 16 questions pertaining to 

delayed hypothetical monetary rewards (Appendix A). This questionnaire asked 

participants to imagine they had won a lottery which presented them with a choice 

between an immediate reward and one to be presented after a delay. They were asked 

to specify an amount which would make the delayed reward as attractive to them as 

the immediate reward. The questions were worded as follows: 
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"Imagine that you have just won a lottery. You must select between one of 

the two following prizes: a sum of money available now and another larger 

sum available in the future. In the space provided, please specify the 

amount which you consider makes the two options equally attractive. 

$500 now or $ _____ in 1 year." 

Participants were then given the probability questionnaire which consisted of 16 

discounting questions pertaining to probabilistic monetary rewards (Appendix B). 

This questionnaire asked that they specify an amount of money (which stated only a 

pre-determined percentage of receipt) that would make that outcome equally as 

attractive to them as the guaranteed amount. The items in the probability 

questionnaire were worded as follows: 

In the probability domain, they were asked: 

"Now imagine that you have won a lottery, and your choice is 

between two prizes: one prize is a sum of money available now, and 

the other prize is the chance to win an amount of money now. In the 

space provided, please specify the amount which you consider 

makes the two options equally attractive. 

$500 or a 10% chance of $ -----" 



For both domains, there were four magnitudes: $500, $1,000, $2,000 and 

$4,000; and either four delays: 1 year, 2 years, 4 years and 8 years; or four probable 

outcomes: 10%, 25%, 50% and 90%. This established the total number of 

discounting questions to be used: 2 domains X 4 amounts X 4 delays/probabilities 

resulting in a total of 32 questions. The paiticipants in both samples were randomly 

placed into one of eight counterbalanced conditions which determined the order that 

the delay and probability questionnaires were presented (Appendix C). 
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The next questionnaire given to participants was a modified version of the 

MAST (Appendix D), which included in the study to ascertain the degree to which 

participants consumed alcohol and how this impacted upon their lives. One item on 

the 25-question MAST (Selzer, 1971), related to self-imposed restrictions on 

drinking, was found to be the only question which produced a non-significant 

cmrelation for both males, r = .06, and females, r = .10, (McLean, 1988). Selzer 

(1971) assigned a weight of zero to this question which meant that i1Tespective of the 

respondent's answer, negative or affirmative, it would not contribute to an 

individual's overall score. Subsequently, this question has been removed from studies 

using the MAST (McLean, 1988) in New Zealand. In maintaining consistency with 

research conducted on New Zealand offender samples, this question was also 

removed from this present study. The questions used in the MAST, for example, "can 

you stop drinking without a struggle after one or two drinks?" were rated in a Yes/No 

format. Each question was graded 0, 1, 2 or 5, consistent with the original MAST, 

with a total score ranging from Oto 53. The validity of the MAST has been 

established in previous studies comparing scores between alcohol groups and non-
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alcoholic controls (Selzer, 1971; Brown, 1979). The internal consistency of the 

MAST has been found to be significant (r = .85) with a sample of Australians (Crook, 

Oei & Young, 1994). 

DAST 

The second self-report measure was the 28-item DAST questionnaire (Appendix 

E: Skinner, 1981) which determined participants' level of drug use. The scores for 

each question, for example, "have you tried drugs other than those required for 

medical reasons?" were rated O or 1 with a total score ranging from 0-28. The internal 

consistency of this questionnaire was significant at .92 (Skinner, 1982) and the 

validity has been ascertained through the correlation of the DAST with self-reported 

frequent drug use in the previous 12 months (Skinner, 1982). The test-retest 

reliability has been estimated at r = .85 (El-Bassel, Schilling, Schinke, Orlandi, Sun & 

Back, 1997). To ensure that the offenders responded to this questionnaire truthfully, 

they were each instructed that their responses would not be disclosed to either the 

Department of Corrections or the Prison in which they were detained. They were 

asked to complete the MAST and DAST based on alcohol and drug use with regards 

to their lifestyle prior to incarceration. 

BISv.11 

The third self-report measure was the BIS v.11 (Appendix F), a 34-item 

questionnaire assessing three subscales of impulsivity: cognitive, motor and non

planning. The 11 questions in the cognitive scale (for example, "I am a careful 

thinker"), the 11 questions in the motor scale (for example, "I act on the spur of the 

moment"), and the 12 non-planning questions (for example, "I plan tasks carefully") 
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were scored on a Likert scale from 1 (rarely) to 4 (frequently). Internal consistency 

with the BIS v.11 has been found to be significant between offender, r = .80, and non

offender, r = .82, samples (Patton, Stanford & Barratt, 1995). The test-retest 

reliability has been estimated at r = .60 (Fossati, Ceglie, Acquarina & Barratt, 2001). 

The fourth self-reporting measure participants completed was the 19 question 

English language version of the Swedish MEQ (Appendix G: Home & Ostberg, 

1976). In 13 of the questions, participants were asked to rate, for example, "how alert 

do you feel during the first half hour after having woken up in the morning?", by 

ticking one of four boxes. The boxes covered four choices: definitely morning-type, 

moderately morning-type, moderately evening-type and definitely evening-type, so as 

to ensure that "I do not know" answers would not be given. These questions were 

scored between O (definitely evening-type) and 6 (definitely morning-type). The 

other six questions included either a seven hour time-scale divided into 15 minute 

periods, or a 24-hour time-scale divided into one hour segments, in order for peak 

arousal levels to be recorded. They were asked, for example, "if there is a specific 

time at which you have to get up in the morning, to what extent are you dependent on 

being woken up by an alarm clock?", with the time-scales rated from 1 (definitely 

morning-type) to 5 (definitely morning-type). The questions in the MEQ were 

ordered so as to avoid a fixed pattern of response and the scores for each question 

were added together to provide an overall rating as follows: 



Morning-type 

Neither morning nor evening-type 

Evening-type 

59-86 

42-58 

16-41 
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A three month test-retest reliability of the MEQ was found to be significant, r = 

.88 (Larsen, 1985). There was also a significant internal consistency of this measure, 

Cronbach's a,= .80 which was also found to have a very high correlation to parental 

reports of morning and evening types (Larsen, 1985). As the offenders adhere to a set 

daily routine within prison, they were instructed to complete the MEQ with regards to 

their lifestyle prior to incarceration. 

Finally, due to the sensitive nature of the MAST and the DAST questionnaires, 

during the debriefing session after completion of the questionnaires in this study, 

participants were advised to contact either their Prison Medical Officer or their 

General Practitioner if they found their responses to these questionnaires raised issues 

for them. 

Raw data was entered into statistica for further analysis. All statistical tests used 

the .05 significance level. 
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RESULTS 

Of the 132 respondents in this study, 94 provided interpretable responses for all 

items in the delay questionnaire (42 offenders and 67 non-offenders), and 97 for all 

items in the probability questionnaire (28 offenders and 66 controls). For this study, 

an "interpretable response" was defined as one that implied a positive discounting rate 

for delay or probability ( odds-against). The responses from the remaining 38 

participants involved the use of either zero or negative discounting rates in at least one 

of the two domains. One participant, for example, used a zero discounting rate when 

they rep01ted that $500 in eight years was equally as attractive as $500 now. Another 

paiticipant employed a negative discounting rate when she reported that a 10% chance 

of receiving $5,000 was considered equal in subjective value to a certainty of $500, 

while at the same time stating that a 90% chance of receiving $10,000 was also equal 

to a guaranteed $500. 

Overall, 16% of offenders and 0% of non-offenders gave negative discounting 

rates for at least one of the delay questions, x2(1) = 1.31, p < .25. Although this 

finding was not significant, it does suggest that the offenders may have had difficulty 

understanding the questions. For example, one offender reported that $10,000 to be 

paid in one year was equal in subjective value to $500 now, whilst at the same time, 

stating that $5,000 in eight years was also equal in subjective value to $500 now. As 

shown by this example, responses associated with negative discounting rates could be 

considered highly irrational. 

For the probability questions, 52% of offenders and 4% of non-offenders used 

negative discounting rates for at least one of the questions, x2(1) = 16.64, p < .001. 

This significant finding strongly suggests that offenders may have been more likely to 
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misunderstand the probability questions than the non-offenders. One offender 

repmied, for example, that $2,000 was equal in subjective value to a 10% chance of 

receiving a guaranteed $500 whilst at the same time, stating that $200,000 was equal 

in subjective value to a 90% chance of receiving a guaranteed $500. 

From the 38 participants who gave uninterpretable responses, the data for 29 of 

these individuals (26 offenders and three non-offenders) were able to be salvaged and 

included with the data analysis for the 16 delay-discounting questions. These 

paiiicipants had provided four or fewer zero discounting rates which were then 

replaced by a minimum rate of 0.01 (the minimum obtained discounting rate in the 

sample was 0.07). For the delay domain, the sample then comprised 123 participants, 

53 offenders (35 males and 18 females) and 70 non-offenders (25 males and 45 

females). Analyses reported below were conducted both with and without the 

salvaged cases. The results did not change, so only the analyses using salvaged cases 

have been repmied. 

In the probability domain, the data of four individuals who provided 

uninterpretable responses (three offenders and one non-offender) were able to be 

salvaged. These respondents had given four or fewer zero discounting rates which 

were then changed to a minimum rate of 0.01 (the minimum obtained discounting rate 

in the sample was 0.02). The total sample size for the probability domain was then 97 

which comprised 30 offenders (18 males and 12 females) and 67 non-offenders (28 

males and 39 females). Analyses were conducted both with and without the salvaged 

data and the results did not change. Thus, analyses with the salvaged data are 

reported below. 
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Analysis of Delay and Probability Discounting 

To eliminate the positive skew in the data, participants' responses to each of the 

32 discounting questions were logarithmically transformed (natural logarithm) prior 

to analysis (Chapman, 1996). A 2 x 2 x 4 x 4 mixed model repeated-measures 

Analysis of Variance (ANOV A) was conducted on the delay-discounting questions 

using gender and offender/non-offender as between-subjects factors, and delay and 

amount as within-subjects factors. Because neither main effects nor any of the 

interactions involving gender were significant, the responses for males and females in 

both samples were pooled. Thus, the analyses reported below used a 2 x 4 x 4 design 

with offender/non-offender, delay and amount as factors. 

As shown in Figure 1, a significant main effect of offender/non-offender was 

obtained, F(l, 112) = 40.00,p < .001, demonstrating that overall, the discounting 

rates used by offenders were greater than for non-offenders. To determine how large 

the differences in the delay-discounting rates were between the two samples, the 

individual discounting scores were averaged across levels of delay and amount to 

produce the geometric mean discounting rate. The average discounting rate was 

higher for the non-offenders, 143%, than for the offenders, 66%, producing a large 

effect, Cohen's d = .78. Significant main effects of delay, F(3, 336) = 342.66, p < 

.001, and amount, F(3, 336) = 37.36, p < .001, were also found. Figure 1 illustrates 

these effects, where higher discounting rates were used for smaller delays ( delay 

effect), and smaller magnitudes were discounted at higher rates (magnitude effect) for 

both offenders and non-offenders. Thus, a delay effect was found in this study, 

suggesting that delay-discounting is a hyperbolic, not exponential, function. The 

magnitude effect is also consistent with prior research. 
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The ANOV A also found three significant two-way interactions, the first between offender/non

offender and delay, F(3, 336) = 31.57,p < .001. This result demonstrates that the differences 

in discounting rates between offenders and non-offenders were greater at shorter delays 

compared to larger delays. The second significant two-way interaction, that of offender/non

offender and amount, F(3, 336) = 2.89,p < .05, showed that the difference in discounting rates 

between offenders and non-offenders was greater for the small amounts than large amounts. 

The third significant two-way interaction, between delay and amount, F(9, 1008) = 9.09,p < 

.001, found that the size of the magnitude effect was largest at the shortest delay, and decreased 

with increases in delay. The three-way interaction between offender/non-offender, delay and 

amount was not significant. 
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A second 2 x 2 x 4 x 4 mixed model repeated-measures ANOV A was conducted 

for the probability-discounting questions. The design of this ANOV A used gender 

and offender/non-offender as between-subjects factors, and odds-against and amount 

as within-subjects factors. Similar to the results for the delay-discounting questions, 

no significant main effects or interactions involving gender were found, so the 

responses for males and females in both populations were also pooled for this 

analysis. 

As shown in Figure 2, there was a main effect of offender/non-offender 

F(l, 95) = 13.74, p < .001. This result indicates that offenders discounted 

probabilistic outcomes at a higher rate than non-offenders. To ascertain the size of 

this difference, the individual discounting scores were averaged across levels of 

amount and odds-against to find the geometric mean discounting rate. It was found 

that for the offenders, the geometric mean was 9047% compared to 1033% for non

offenders, resulting in a large effect, Cohen's d = .89. Two further significant main 

effects were obtained, that of odds-against, F(3, 285) = 161.93, p < .001, and amount, 

F(3, 285) = 7.89, p < .001. Illustrated in Figure 2, these two effects show that the 

discounting rates decreased as the odds-against increased (a result analogous to the 

delay effect), and that discount rates varied inversely with amount (magnitude effect). 

That an effect analogous to the delay effect was found in the probability domain 

suggests that odds-against outcomes are also discounted hyperbolically. 

There were also two significant two-way interactions (Figure 2). The first 

interaction, between offender/non-offender and odds-against, F(3, 285) = 13.34, 

p < .001, is analogous to the delay and offender/non-offender interaction reported 

earlier and shows that the difference in discounting rates between offender and non

offender 



49 

was greatest at the least value of odds-against (.11 = 90% ). The second significant 

interaction, that of odds-against and amount, F(9, 855) = 5.21,p < .001, was analogous to 

the amount and delay interaction reported in the delay domain, where, as the odds-against 

an outcome increased, the amounts decreased. The two-way interaction between 

offender/non-offender and amount, and the three-way interaction between offender/non

offender, odds-against and amount was not significant. 
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LOG PROBABILITY-DISCOUNTING RATES 

Analysis o(MAST. DAST. BIS v.11, and MEQ 

A series of ANOVAs using the MAST, DAST, BIS v.11 and MEQ scores in a 

between-subjects comparison, was performed using gender and offender/non-offender as 

factors (refer Table 1 for means and standard deviations). As with prior analyses, 
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neither the main effects nor the interactions involving gender were significant, so the 

responses for males and females in both samples were pooled. 

MEASURES 

GROUP MAST DAST BIS v.11 MEQ 

Offenders 

M 18.28 10.92 87.92 52.09 

SD 14.22 8.71 16.65 13.41 

Non-offenders 

M 4.60 2.17 82.74 54.26 

SD 5.09 2.49 12.27 8.28 

Table 1 

SELF-REPORT MEASURES 

Analyses of the self-report questionnaires were found to be consistent with 

previous research. The main effect of offender/non-offender was significant for the 

MAST, F(l, 121) = 54.93, p < .001, DAST, F(l, 121) = 63.85, p < .001, and the BIS 

v.11, F(l, 121) = 3.95, p < .05. Overall, offenders had higher self-reported rates of 

alcohol and drug use, and impulsivity. The difference between offenders and non

offenders MEQ scores did not attain statistical significance, F(l, 121) = 1.21, p = .27. 

However, when both groups were placed in either a "morning", "neither" or 

"evening" type category according to the rules suggested by Horne and Ostberg 

(1976), a relatively greater proportion of offenders were classified as evening types, 

19% versus 6%, x2 (2) = 8.14, p < .05. A larger proportion of participants, 44% of 

offenders (18 males and 13 females), and 64% of non-offenders (21 males and 24 

females) were categorised as "neither morning nor evening types" as their scores fell 

outside the range for morning types (59-86) and evening types (16-41). When these 



results were compared with those of Horne and Ostberg (1976), the findings were 

significant not only for the non-offenders, 64% to 21 %, x2 (2) = 30.12, p < .001, but 

also for the offenders, 44% versus 21 %, x2 (2) = 8.78, p < .05. Table 2 shows the 

number ( and percentage) of participants in the present study who were classified as 

being either a morning type, neither type, or evening type. 
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GROUP MORNING TYPE NEITHER TYPE EVENING TYPE 

Offenders 

Number 23 27 12 

Percent (37) (44) (19) 

Non-Offenders 

Number 21 45 4 

Percent (30) (64) (6) 

Table 2 

NUMBER OF MEQ PEAK AROUSAL TYPES 

Correlational Analyses 

To explore whether there were relationships between overall delay- and 

probability-discounting rates and the self-report questionnaire vaiiables, correlational 

analyses were performed. We were especially interested in determining whether 

discounting rates were related to self-reported alcohol and drug use. The discounting 

rates used by each participant in both domains were averaged across responses to 

produce an overall delay- and probability-discounting rate. As shown in Table 3, 

significant correlations were found between the average delay-discounting rate and 

two of the self-report measures. The MAST was found to be significantly correlated 

to both the average delay-discounting rate, r = .22, and the average probability

discounting rate, r = .21, and the DAST was significantly correlated to the average 
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delay-discounting rate, r = .32. This suggests that impulsivity (as measured by delay 

and probability discounting rates) and self-reported alcohol and drug use, are 

positively related. 

Ave. Ave. 

VARIABLE DELAY PROB. MAST DAST BIS v.11 MEQ 

Ave. Delay .46*** .22* .32** .05 -.13 

Ave. Prob. .21 * .18 .16 .10 

MAST .73*** .34** -.06 

DAST .30** -.09 

BIS v.11 -.12 

MEQ 

Significance Levels: * p < .05, ** p < .01, *** p < .001 

Table 3 

CORRELATION MATRIX OF SELF-REPORT QUESTIONANIRES 

Hierarchical Regression Analysis 

Results so far indicate that offenders are more impulsive (i.e., have higher 

discounting rates) than non-offenders, and that offenders have higher self-reported 

rates of alcohol and drug use. Both these findings were expected on the basis of prior 

research. A major goal of the present study was to determine whether the difference 

in discounting rates between offenders and non-offenders would still be significant 

when the correlation between alcohol and drug use, and discounting rates was 

controlled for. To address this question, a hierarchical regression analysis was 

conducted. The initial regression analysis showed that the MAST and DAST scores 
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significantly predicted the average delay-discounting rate, F(2, 111) = 5.88, R2 = .09, 

p < .01 (refer Table 4). The addition of offender/non-offender as a third predictor was 

also statistically significant, F(3, 119) = 15.58, R2 = 0.28, p < .001. The increment in 

variance was significant, F(l, 120) = 31.94, Incremental R2 = 0.19, p < .001. 

STEPl Beta t-value 

MAST 0.03 0.30 

DAST 0.28 2.46** 

STEP2 Beta t-value 

MAST -0.14 -1.37 

DAST 0.05 0.50 

OFF/NON-OFF -0.57 -5.65*** 

Significance Levels: * p < .05, ** p < .01, *** p < .001 

Table 4 

DELAY REGRESSION 

A similar analysis was conducted using the average probability- discounting 

rate. The regression with MAST and DAST as predictors did not significantly predict 

the average probability-discounting rates, F(2, 94) = 2.22, R2 = .05, p >.10. After 

offender/non-offender was added as the third predictor, the result was significant, F(3, 

93) = 4.68, R2 = .13, p < .01. The increment in variance was significant, F(l, 94) = 

9.20, Incremental R2 = .09, p < .01. Thus, both these analyses demonstrate that the 

difference in discounting is greater than can be explained on the basis of the 

correlation between drug and alcohol use and discounting rates. 
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STEPl Beta t-value 

MAST 0.17 1.18 

DAST 0.05 0.33 

STEP2 Beta t-value 

MAST 0.04 0.25 

DAST -0.10 -0.69 

OFF/NON-OFF -0.40 -3.03** 

Significance Levels: * p < .05, ** p < .0l, *** p < .001 

Table 5 

PROBABILITY REGRESSION 

Factor Analysis 

Because delay- and probability-discounting rates were positively correlated, it is 

possible that individual differences correspond to a single process or trait (such as 

impulsivity). To test this possibility, a factor analysis was conducted using varimax 

rotation to optimise interpretability of the factors (results are shown in Table 6). A 

two-factor solution was obtained that accounted for 81 % of the overall vaiiance. All 

of the delay-discounting rates loaded highly on Factor 1 but not on Factor 2, whilst all 

of the probability-discounting rates loaded highly on Factor 2 and not on Factor 1. 

Factor 1 accounted for 42% of the variance and Factor 2 accounted for 39% of the 

variance. This result supports the view that delay- and probability-discounting rates 

are controlled by two separate processes. 



QUESTIONS FACTOR LOADINGS 

DELAY FACTOR1 FACTOR2 

$500 (1 Year) .18 

$500 (2 Years) .16 

$500 (4 Years) .18 

$500 (8 Years) .19 

$1,000 (1 Year) .23 

$1,000 (2 Years) .23 

$1,000 (4 Years) .19 

$1,000 (8 Years) .21 

$2,000 (1 Year) . I)!} .22 

$2,000 (2 Years) .22 

$2,000 (4 Years) .21 

$2,000 (8 Years) .20 

$4,000 (I Year) .1.-Vl .24 

$4,000 (2 Years) r\'6 .24 

$4,000 (4 Years) .23 

$4,000 (8 Years) . ?h' .22 

ODDS-AGAINST FACTOR1 FACTOR2 

$500 (9) .27 

$500 (4) .23 

$500 (I) .28 

$500 (0.11) .32 

$1,000 (9) .23 

$1,000 (4) .18 

$1,000 (1) .24 

$1,000 (0.11) .24 

$2,000 (9) .19 

$2,000 (4) .14 

$2,000 (1) .23 

$2,000 (0.11) .21 

$4,000 (9) .14 

$4,000 (4) .09 .90 

$4,000 (1) .15 

$4,000 (0.11) .17 

Factor analysis > . 70 is shown in italics. 

Table 6 

DISCOUNTING RATE FACTOR ANALYSIS 
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DISCUSSION 

The primary focus of this study was to explore any differences in the 

discounting of delayed and probabilistic outcomes in relation to self-reported alcohol 

and drug use and criminal behaviour. The discounting rates for the offender sample 

and the non-offender sample, were measured through hypothetical choice monetary 

rewards in which participants' nominated an amount that would make a specified 

amount available immediately or with ce1tainty, equivalent in subjective value to a 

delayed or probabilistic outcome, respectively. Consistent with previous research, this 

study found that for both groups, discounting rates for monetary outcomes decreased 

as the delay or odds-against receipt increased (Raineri, et al, 1991; Kirby & 

Marakovic, 1996; Green, at al, 1997; Madden, et al, 1997; Rachlin, et al, 2000). The 

geometric mean discounting rate of offenders, 66% and 9047%, and non-offenders, 

143% and 1033%, for delayed and probabilistic outcomes respectively, show a 

significant difference between the average discounting rates used by offenders and 

non-offenders, as well as a significant difference between the discounting of delayed 

and probabilistic outcomes. However, while the average discounting rates for delayed 

outcomes is similar those of Chapman (1996), it is interesting to note that non

offenders discounted delayed outcomes more steeply than offenders. Overall, the 

hyperbolic model was found to be the best descriptor of the discounting process in 

this study. 
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Alcohol and Drugs 

To ascertain whether offenders reported higher rates of alcohol and drug use 

than non-offenders, the MAST and DAST questionnaires were administered. 

Consistent with previous research, offenders reported higher levels of alcohol 

consumption (Lightfoot & Hodgins, 1988; McMurran & Hollin, 1989) than non

offenders and more drug use (Thornton, Cookson & Clark, 1990; Swadi, 1988) than 

non-offenders. To determine whether the difference in discounting rates of offenders 

and non-offenders would still remain significant after the correlation between alcohol 

and drug use and the discounting rates had been statistically controlled for, a 

hierarchical regression analysis was conducted. The results of the regression showed 

that the MAST and DAST significantly predicted the average delay-discounting rate, 

p < .01, and remained statistically significant once offender/non-offender had been 

added as the third predictor, p < .001. However, the MAST and DAST did not predict 

the average probability-discounting rate, p > .10, but after the inclusion of 

offender/non-offender as the third predictor, the result was statistically significant, p < 

.01. Whilst these results show that both the MAST and DAST are positively 

correlated to the average delay and probability-discounting rates, they alone do not 

predict the full extent of discounting of delayed and probabilistic outcomes. 

Other factors which may contribute to the differences in the decision-making 

process in temporal discounting include upbringing, verbal intelligence and 

personality characteristics such as low self-control. Growing up in a household 

lacking in affection, supervision and discipline, a child does not learn the skills in 

which to consider the long-range consequences of their actions such as the impact of 

their behaviour upon others (Gottfredson & Hirschi, 1994). An individual's ability to 

verbalise their behaviour is considered to be a factor in controlling impulsivity 
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(Wilson & Hennstein, 1985; Mischel, Shoda & Rodriguez, 1989). The degree of an 

individual's verbal intelligence will determine how well they connect a particular 

action with future consequences. This capacity to verbalise an association between 

impulsive actions and the potential long-term consequences, increases their degree of 

self-control, and in turn expands their capacity to conceptualise the possible results of 

their behaviour (Ainslie, 1975). 

Impulsivity 

As this present research wanted to determine whether offenders would present 

as being more impulsive in their decision-making processes than non-offenders, the 

BIS v.11 was administered. Similar to prior research, it was found that offenders 

reported higher scores of impulsivity than non-offenders (Royse & Wiehe, 1988), 

which in turn could trigger criminal behaviour (Newman, et al, 1992). A correlation 

was found between impulsivity scores and self-reported alcohol and drng use, 

however, there is no clear evidence of a causal relationship between impulsive 

behaviour and substance use. 

Magnitude and Delay Effects 

To explain the decrease in discounting rates as the amount of the delayed reward 

increased, Loewenstein & Thaler (1989) referred to the magnitude effect as a "mental 

checking account", whereby two separate accounts are held for different monetary 

outcomes. So, a small monetary outcome ( or an amount which can be spent 

immediately) would be 'lodged' in a separate area to that of a large monetary outcome 

(or an amount to be saved). The variance in discounting rates according to the 

"account" in which the reward has been placed was found to have occurred for 
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delayed and probabilistic outcomes by offenders and non-offenders. Thus, suggesting 

that non-offenders were as sensitive to the magnitude of a delayed and probabilistic 

outcome as offenders. 

Similarly, for the delayed outcomes a delay effect was found where larger 

discounting rates were reported for smaller delays and conversely, smaller 

discounting rates for larger delays. In the probability domain, an effect analogous to 

that of the magnitude effect was found for offenders and non-offenders. Whilst the 

similarity of the magnitude and delay effects was found across the samples, the 

magnitude and delay effects found for the offenders was significantly higher than for 

the non-offenders. 

Factor Analysis 

To date, no published research date has ascertained whether discounting rates 

for delayed and probabilistic outcomes involve a single process or two separate 

processes, though it has been postulated that probability discounting is functionally 

equivalent to that of delay discounting (Rachlin, et al., 1986; Rachlin, et al, 1991; 

Kirby & Marakovic, 1996). The discounting rates used in this study found, that a 

two-factor solution accounted for 81 % of the overall variance, with the discounting 

rates loaded highly onto Factor land not Factor 2 for all items in the delay domain, 

and loaded highly on Factor 2 and not Factor 1 for all items in the probability domain. 

The distribution of the variance between Factor 1 (42%) and Factor 2 (39%) show that 

discounting of delayed and probabilistic outcomes for offenders and non-offenders, is 

governed by two separate processes. 
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Gender 

As a between-subjects factor, gender was analysed to determine what, if any, 

differences could be found in the responses between males and females. Whilst it was 

uncertain whether this study could produce any interactions between the genders, 

previous research has found that males' rate higher on the personality traits associated 

with impulsivity, specifically that of extraversion (Eysenck & Eysenck, 1980) and 

venturesomeness (Luengo, et al., 1991). Analysis of all the variables in this study, 

however, found that gender was not significantly related to any of the variables. 

Momingness-Eveningnes s 

The area of morningness - eveningness has found that differences in individual 

circadian rhythms can impact upon functioning. With those who reach their optimal 

level of arousal in the late afternoon - early evening, an evening, type, have been 

found to experience difficulty in their work environment (Costa, et al., 1989), and are 

more likely to consume higher levels of alcohol (Adan, 1994), as well as being more 

likely to engage in destructive behaviours (Mecacci & Rocchetti, 1998). Results in 

this study found that whilst a greater number of offenders were evening types (19% 

versus 6%) there was an anomaly, as the largest proportion of participants in both 

samples were categorised as being "neither morning nor evening types". A possible 

explanation for the predominance of this classification, is that as circadian rhythms 

was considered as a single determinant of impulsivity, only the MEQ was used in this 

study. Previous studies into sleep-wake cycles which found fewer "neither types", 

incorporated the MEQ with measures such as personality questionnaires (Larsen, 

1986; Matthews, 1988; Mecacci & Rocchetti, 1998) and recording participants' body 

temperatures (Horne & Osteberg, 1976; Sorokin, Maksimov & Jermain, 2000). 
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Future Research 

Future research into this area could compare the discounting rates between 

offenders with serious convictions, such as those against people, and those with non

serious convictions, such as property crimes. Limited access to inmates at Rolleston 

Men's Prison and Christchurch Women's Prison meant that the sample size in this 

present study was restricted, thus making a between offender comparison 

unattainable. 

Despite a small number of offenders asking for clarification of the 

discounting questionnaires ( < 5% ), a high proportion gave zero or negative 

discounting rates which strongly suggests that they misunderstood the delay

and probability-discounting questions. This may have been in part due to 

patticipants not completing any practice questions prior to beginning the 

study, as well as the presentation of the questionnaires. Future research could 

minimise the likelihood of confusion by administering practice questions in 

order for the participants' to familiarise themselves with the questionnaire. 

As this study found a significant vaiiance between the delayed and probabilistic

discounting rates, comparisons in the method of presentation of the questionnaires 

could be addressed. Some offenders reported difficulty in conceptualising the 

"winning" of two prizes in a hypothetical lottery and so had difficulty in specifying an 

amount they considered made the delayed (or probabilistic) outcome as attractive as 

the immediate ( or guaranteed) outcome. Future research could address this by 

comparing the questionnaire used in this study with a forced-choice delay- and 

probability-discounting questionnaire, asking participants' "How much money would 

I have to pay you in order for you to forgo the guaranteed (or probable) outcome?" 
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Conclusion 

This study has found that, overall offenders are more impulsive in their 

decision-making processes than non-offenders. The significant difference between 

offenders and non-offenders average delay- and probability-discounting rates was 

highlighted through the geometric means. The large effect size obtained for the 

delayed discounting (Cohen's d = .78) and for the probability discounting (Cohen's d 

= .89) show that offenders discounted the hypothetical monetary outcomes at a higher 

rate than the non-offenders. Whilst there was a positive correlation between self

reported alcohol and drug use and the average delay and probability-discounting rates, 

substance use alone could not fully predict the extent of discounting rates for delayed 

and probabilistic outcomes. Thereby, the must be other factors involved in an 

individual's decision-making process. 

The most significant finding in this study was the loading of delay-discounting 

rates onto one factor and the probability-discounting rates onto another. Whilst 

previous published research has argued that the discounting of probabilistic outcomes 

is functionally equivalent to that delayed outcomes, the results in this study suppmt 

the asse1tion that delay and probability discounting are governed by two separate 

processes. 
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Appendix A 

Imagine that you have just won a lottery. You must select between one of the two 

following prizes: a sum of money available now and a larger sum available in the 

future. In the space provided, please specify the amount of money for the larger 

reward that you consider makes the two options equally attractive. 

$500 now or $ _____ in 1 year. 

$500 now or $ _____ in 2 years. 

$500 now or $ _____ in 4 years. 

$500 now or $ _____ in 8 years. 

$1,000 now or $ _____ in 1 year. 

$1,000 now or$ _____ in 2 years. 

$1,000 now or$ ____ ~ in 4 years. 

$1,000 now or$ _____ in 8 years. 

$2,000 now or$ _____ in 1 year. 

$2,000 now or$ _____ in 2 years. 

$2,000 now or $ _____ in 4 years. 

$2,000 now or$ _____ in 8 years. 
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$4,000 now or$ _____ in 1 year. 

$4,000 now or $ _____ in 2 years. 

$4,000 now or $. _____ in 4 years. 

$4,000 now or$. _____ in 8 years. 
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AppendixB 

Now imagine that you have won a lottery, and your choice is between two prizes: 

one prize is a sum of money available now, and the other prize is a chance to win 

a larger amount of money now. In the space provided, please specify the amount 

of money for the larger sum that you consider makes the two options equally 

attractive. 

$500 or a 10% chance of $ ____ _ 

$500 or a 25% chance of $ ____ _ 

$500 or a 50% chance of $ -----

$500 or a 90% chance of $ -----

$1,000 or a 10% chance of$ ____ _ 

$1,000 or a 25% chance of$ ____ _ 

$1,000 or a 50% chance of$ ____ _ 

$1,000 or a 90% chance of$ ____ _ 

$2,000 or a 10% chance of$ ____ _ 

$2,000 or a 25% chance of$ ____ _ 

$2,000 or a 50% chance of$ ____ _ 

$2,000 or a 90% chance of$ ____ _ 
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$4,000 or a 10% chance of$ ___ _ 

$4,000 or a 25% chance of$ ___ _ 

$4,000 or a 50% chance of$ ___ _ 

$4,000 or a 90% chance of$ ___ _ 
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Appendix C 

Delay-discounting and probability-discounting conditions 

Participants were randomly assigned to one of eight conditions. They were given 32 

questions pertaining to two hypothetical reward domains, one that was delayed (16 

questions) and the other that had a probabilistic outcome (16 questions). The order 

that these domains were presented to each participant and the order of the questions 

within each domain were counterbalanced. The counterbalancing replicated the one 

used by Chapman (1996), and was set out as follows: 

Factor One: Domain Order 

a) the delay reward questions were presented before the probability reward 
questions, OR 

b) the probability reward questions were presented before the delay reward 

questions. 

Factor Two: Immediate or Certain Magnitudes 

a) the amount of the delayed reward questions were presented in ascending order 
and the amount of the probability reward questions were presented in 
descending order, OR 

b) the amount of the probability reward questions were presented in ascending 
order and the amount of the delayed reward questions were presented in 
descending order 



Factor Three: Delay Magnitudes 

a) the delay reward questions were presented in ascending order and the 
probability reward questions were presented in descending order, OR 

b) the probability reward questions were presented in ascending order and the 
delay reward questions were presented in descending order 

These three factors define a 2 X 2 X 2 = 8 conditions. 

The conditions were split as follows: 

DELAY REW ARD DOMAIN 

FACTOR TWO 
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Delay amt ascending 

Probability amt descending 

Delay amt descending 

Probability amt ascending 

FACTOR THREE 

Delay ascending 

Probability descending 

Delay descending 

Probability ascending 

Condition One Condition Three 

Condition Two Condition Four 



PROBABILITY REWARD DOMAIN 

FACTOR THREE 

Delay ascending 

Probability descending 

Delay descending 

Probability ascending 

FACTOR TWO 

Delay amt ascending 

Probability amt descending 

Condition Seven 

Condition Eight 
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Delay amt descending 

Probability amt ascending 

Condition Six 

Condition Five 
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AppendixD 

MICHIGAN ALCOHOLISM SCREENING TEST 

Please read each question carefully and then circle the appropriate response. 

1. Did you feel that you were/are a normal drinker? 
(By normal we mean you drink less than or as much as 
most other people) YES NO 

2. Have you ever awakened the morning after some drinking 
the night before and found that you could not remember a part 
of the evening? YES NO 

3. Did your partner, a parent, or other near relative ever worry 
or complain about your drinking? YES NO 

4. Could you stop drinking without a struggle after one or two 
drinks? YES NO 

5. Did you ever feel guilty about your drinking? YES NO 

6. Did friends or relatives think you were/are a normal drinker? YES NO 

7. Were you able to stop drinking when you want to? YES NO 

8. Have you ever attended a meeting of Alcoholics Anonymous? YES NO 

9. Have you ever gotten into physical fights between you and 
your paitner, a parent, or other near relative? YES NO 

10. Has drinking ever created problems between you and your 
partner, a pai·ent, or other near relative? YES NO 

11. Has your partner, a parent, or other near relative ever gone to 
anyone for help about your drinking? YES NO 

12. Have you ever lost friends because of your drinking? YES NO 

13. Have you gotten into trouble at work because of your drinking? YES NO 

14. Have you lost a job because of your drinking? YES NO 

15. Have you ever neglected your obligations, your family, or your 
work for two or more days in a row because you were drinking? YES NO 
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16. Did you drink before noon fairly often? YES NO 

17. Have you ever had liver trouble? YES NO 

18. After heavy drinking have you ever had delirium tremens 
(DTS) or severe shaking, or heard voices or seen things that 
were not really there? YES NO 

19. Have you ever gone to anyone for help about your drinking? YES NO 

20. Have you ever been in a hospital because of drinking? YES NO 

21. Have you ever been a patient in a psychiatric hospital or in a 
psychiatric ward of a general hospital when drinking was part 
of the problem that resulted in hospitalisation? YES NO 

22. Have you ever been seen at a psychiatric or mental health 
clinic or gone to any doctor, social worker or clergyman for 
help with any emotional problem where drinking was a part 
of the problem? YES NO 

23. Have you ever been arrested for drunken driving, driving 
while intoxicated, or driving under the influence of alcoholic 
beverages? YES NO 

24. Have you ever been arrested, even for a few hours, because 
of other drunken behaviour? YES NO 
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AppendixE 

DRUG ABUSE SCREENING TEST 

Please read each question carefully and then circle the appropriate response. 

1. Have you ever used drugs other than for medical reasons? YES NO 

2. Have you ever abused prescription drugs? YES NO 

3. Have you ever abused more than one drug at a time? YES NO 

4. Could you get through one week without using drugs 
(other than those required for medical reasons)? YES NO 

5. Were you always able to stop using drugs when you want to? YES NO 

6. Did you abuse drugs on a continuous basis? YES NO 

7. Did you try to limit your drug use to certain situations? YES NO 

8. Have you had "blackouts" or "flashbacks" because of drug use? YES NO 

9. Did you ever feel bad about your drug abuse? YES NO 

10. Did your partner ( or parents) ever complain about your 
involvement with drugs? YES NO 

11. Did your friends or relatives know or suspect that you abused 
drugs? YES NO 

12. Has drug abuse ever created problems between you and your 
paitner? YES NO 

13. Has any family member ever sought help for problems related 
to your drug use? YES NO 

14. Have you ever lost friends because of your use of drugs? YES NO 

15. Have you ever been in trouble at work because of your use of 
drugs? YES NO 

16. Have you ever been in trouble at work because of drug abuse? YES NO 

17. Have you ever lost a job because of drug abuse? YES NO 

18. Have you gotten into fights when under the influence of drugs? YES NO 
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19. Have you ever been arrested because of unusual behaviour 
while under the influence of drugs? YES NO 

20. Have you ever been arrested for driving while under the 
influence of drugs? YES NO 

21. Have you ever been engaged in illegal activities in order to 
obtain drugs? YES NO 

22. Have you ever been arrested for possession of illegal drugs? YES NO 

23. Have you ever been experienced withdrawal symptoms as a 
result of heavy drug intake? YES NO 

24. Have you had medical problems as a result of your drug use 
(e.g., memory loss, hepatitis, convulsions, bleeding, etc.)? YES NO 

25. Have you ever gone to anyone for help for a drug problem? YES NO 

26. Have you ever been in hospital for medical problems related 
to your drug use? YES NO 

27. Have you ever been involved in a treatment programme 
specifically related to drug use? YES NO 

28. Have you been treated as an out-patient for problems related 
to drug abuse? YES NO 
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Appendix F 

BARRATT IMPULSIVENESS SCALE v.11 

Please circle how often you experience the items listed, on a scale from one (rarely) to 

four (frequently). 

Rarely 

Frequently 

1. I plan tasks carefully 1 2 3 4 

2. I do things without thinking 1 2 3 4 

3. I make up my mind quickly 1 2 3 4 

4. I am happy-go-lucky 1 2 3 4 

5. I don't pay attention 1 2 3 4 

6. I have "racing" thoughts 1 2 3 4 

7. I plan trips well ahead of time 1 2 3 4 

8. I am self-controlled 1 2 3 4 

9. I concentrate easily 1 2 3 4 

10. I save regularly 1 2 3 4 

11. I "squirm" at plays or lectures 1 2 3 4 

12. I am a careful thinker 1 2 3 4 

13. I plan for job security 1 2 3 4 

14. I say things without thinking 1 2 3 4 

15. I like to think about complex problems 1 2 3 4 

16. I change jobs 1 2 3 4 
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17. I act on "impulse" 1 2 3 4 

18. I get easily bored when solving thought problems 1 2 3 4 

19. I have regular health check-ups 1 2 3 4 

20. I act on the spur of the moment 1 2 3 4 

21. I am a steady thinker 1 2 3 4 

22. I change residences regularly 1 2 3 4 

23. I buy things on impulse 1 2 3 4 

24. I can only think about one problem at a time 1 2 3 4 

25. I change hobbies 1 2 3 4 

26. I walk and move fast 1 2 3 4 

27. I solve problems by tlial and en-or 1 2 3 4 

28. I spend or change more than I earn 1 2 3 4 

29. I talk fast 1 2 3 4 

30. I often have extraneous thoughts when thinking 1 2 3 4 

31. I am more interested in the present than the future 1 2 3 4 

32. I am restless at the theatre or lectures 1 2 3 4 

33. I like puzzles 1 2 3 4 

34. I am future orientated 1 2 3 4 



Appendix G 

MORNINGNESS EVENINGNESS QUESTIONNAIRE 

Instructions: 

A. Please read each question very carefully before answering. 

B. Answer ALL questions 

C. Answer questions in numerical order 

D. Each question should be answered independently of others. DO NOT go back 
and check your answers 
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E. All questions have a selection of answers. For each question place a cross 
alongside ONE answer only. Some questions have a scale instead of a selection 
of answers. Place a cross at the appropriate point along the scale. 

F. Please answer each question as honestly as possible. 

1. Considering your own "feeling best" rhythm, at what time would you get up if 
you were entirely free to plan your day? 

5 6 7 8 9 10 11 12 

AM PM 

2. Considering only your own "feeling best" rhythm, at what time would you go to 

bed of you were entirely free to plan your evening? 

8 

PM 

9 10 11 12am 1 2 3 

AM 



3. If there is a specific time at which you have to get up in the morning, to what 

extent are you dependent on being woken up by an alarm clock? 

Not at all dependent 

Slightly dependent 

Fairly dependent 

Very dependent 
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4. Assuming adequate environmental conditions, how easy do you find getting up 

in the mornings? 

Not at all easy 

Not very easy 

Fairly easy 

Very easy 

5. How ale11 do you feel during the first half hour after having woken in the 

mornings? 

Not at all alert 

Slightly alert 

Fairly alert 

Very alert 

6. How is your appetite during the first half hour after having woken in the 

morning? 

Very poor 

Fairly poor 

Fairly good 

Very good 



7. During the first half hour after having woken in the morning, how tired do you 

feel? 

Very tired 

Fairly tired 

Fairly refreshed 

Very refreshed 

8. When you have no commitments the next day, at what time do you go to bed 

compared to your usual bedtime? 

Seldom or never later 

Less than one hour later 

1 -2 hours later 

More than 2 hours later 
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9. You have decided to engage in some physical exercise. A friend suggests that 

you do this one hour twice a week and the best time for him is between 7 .00 -

8.00am. Beating in mind nothing else but your own "feeling best" rhythm, how 

do you think you would perf01m? 

Would be on good form 

Would be on reasonable fo1m 

Would find it difficult 

Would find it very difficult 

10. At what time in the evening do you feel tired and as a result in need of sleep? 

8 

PM 

9 10 11 12 1 2 3 

AM 
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11. You wish to be at your peak performance for a test which you know is going to 

be mentally exhausting and lasting for two hours. You are entirely free to plan 

your day and considering only your own "feeling best" rhythm, which ONE of 

the four testing times would you choose? 

8.00am - 10.00am 

11.00am - 1.00pm 

3.00pm-5.00pm 

7.00pm-9.00pm 

12. If you went to bed at 11.00pm, at what level of tiredness would you be? 

Not at all tired 

A little tired 

Fairly tired 

Very tired 

13. For some reason you have gone to bed several hours later than usual, but there is 

no need to get up at any particular time the next morning. Which ONE of the 

following events are you most likely to experience? 

Will wake up at usual time and will NOT fall asleep 

Will wake up at usual time and will doze thereafter 

Will wake up at usual time but will fall asleep again 

Will NOT wake up until later than usual 
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14. One night you have to remain awake between 4.00- 6.00am in order to carry 

out a night watch. You have no commitments the next day. Which ONE of the 

following alternatives will suit you best? 

Would NOT go to bed until watch was over 

Would take a nap before and sleep after 

Would take a good sleep before and nap afte~ 

Would take ALL sleep before watch 

15. You have to do two hours of hard physical work. You are entirely free to plan 

your day and conside1ing your own "feeling best" rhythm, which ONE of the 

following times would you choose? 

8.00am - 10.00am 

11.00am - 1.00pm 

3.00pm- 5.00pm 

7.00pm- 9.00pm 

16. You have decided to engage in hard physical exercise. A friend suggests that 

you do this for one hour twice a week and the best time for him is between 

10.00 - 11.00pm. Bearing in mind nothing else but your "feeling best" rhythm, 

how well do you think you would perform? 

Would be on good form 

Would be on reasonable form 

Would find it difficult 

Would find it very difficult 
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17. Suppose that you can choose your own work hours. Assume that you worked a 

FIVE hour day (including breaks) and that your job was interesting and paid by 

results. Which FIVE CONSECUTIVE HOURS would you select? 

I I I I I I I I I I I I I I I I I I I I I I I I I I 
12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 

MIDNIGHT NOON MIDNIGHT 

18. At what time of the day do you think that you reach your "feeling best" peak? 

I I I I I I I I I I I I I I I I I I I I I I I I I I 
12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 

MIDNIGHT NOON MIDNIGHT 

19. One hears about "morning" and "evening" types of people. Which ONE of 

these types do you consider yourself to be? 

Definitely a "morning type" 

Rather more a "morning type" than an "evening type" 

Rather more an "evening type" than a "morning type" 

Definitely an "evening type" 
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