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Abstract
Criminal sentencing is a complex cognitive activity often performed by the unaided mind
under suboptimal conditions. As such, sentencers may not behave according to policy,
guidelines and training. We analyzed the distribution of sentences meted out in one year in
two different jurisdictions (i.e., England and Wales, and New South Wales, Australia). We
reveal that sentencers prefer certain numbers when meting out sentence lengths (in custody
and community service) and amounts (for fines/compensation). These ‘common doses’
accounted for over 90% of sentences in each jurisdiction. The size of these doses increased
as sentences became more severe, and doses followed a logarithmic pattern. These findings
are compatible with psychological research on preferred numbers and are reminiscent of
Weber’s and Fechner’s laws. Our findings run contrary to arguments against efforts to
reduce judicial discretion, and potentially undermine the notion of individualized justice, as
well as raise questions about the (cost) effectiveness of sentencing.
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Introduction
Criminal sentencing represents a key stage of the criminal justice process where the
courts dispose of offenders who have pled guilty to an offence or been convicted of one. The
punishments meted out to offenders may give them their just deserts, incapacitate or deter
them from committing crimes in the future, rehabilitate them, or enable them to make
reparations. Consequently, sentencing is often predicated on the principle that each case is
unique and so dealt with on its own merits. This notion of ‘individualized justice’ is
fundamental to the sentencing framework of many jurisdictions. The United States
Sentencing Commission (2018, p. 14) holds to the belief that sentences are based on the
“individualized facts of the case”. The Sentencing Council for England and Wales (2015)
declares that “[i]t is important to note that every criminal case is unique” (p. 9; boldface as
in source). Finally, the New South Wales, Australia sentencing bench book (Judicial
Commission of New South Wales, 2014) quotes the court in R v Engert (1995) as stating that
“In every case, what is called for is the making of a discretionary decision in the light of the
circumstances of the individual case” (p. 2010).
Indeed, judicial discretion is considered essential for producing individualized
justice, and jurisdictions differ in how much discretion is afforded to sentencers. In some
jurisdictions, such as in the US, sentencers are expected to follow highly structured,
numerical, grid-based guidelines that specify the factors which should determine a sentence
(e.g., offence seriousness and criminal history) and constrain the sentences that are meted
out (see Dhami, Belton, & Goodman-Delahunty, 2015). Other jurisdictions, such as England
and Wales, have opted for more flexible, text-based guidance that leave room for the
exercise of discretion in an apparent effort to enable individualized justice (Gage, 2008). Yet,
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in other jurisdictions such as in Australia, sentencers have eschewed guidelines altogether
(beyond guideline judgments) because they do not sufficiently prioritize individualization
(Australian Law Reform Commission, 2006).
The exercise of discretion may, however, be problematic. Sentencers must search for
and attend to relevant information (e.g., harm caused, culpability of the offender), weight it
appropriately, and integrate it in order to determine a sentence. As such, sentencing is a
cognitive activity that may be affected by the attentional, memory and processing limitations
of the human mind. Indeed, research has found that sentencers may ignore or take
insufficient account of legal factors (Konečni & Ebbesen, 1982; von Helversen & Rieskamp,
2009) and may be unduly influenced by extra-legal factors (e.g., Daly & Bordt, 1995;
Mitchell, 2005; Steffensmeier, Ulmer & Kramer, 1998). Sentencers may also be biased by
irrelevant demands or anchors (Englich, Mussweiler & Strack, 2006; Guthrie, Rachlinski &
Wistrich, 2007), the order in which cases are presented, and even the gradation of the
custodial sentencing scale used (Rachlinski, Wistrich, & Guthrie, 2015).
In the present research, we explore the idea that sentencing decisions may be unduly
influenced by the sentencing options available to the sentencer. Sentencing options are
typically measured on continuous scales, namely length of time (e.g., custody, community
sentence) and amount of money (i.e., fine, compensation). There is a growing body of
psychological literature on how people use continuous scales, and we consider the
implications of this for criminal punishment.
Preferred Numbers, Just Noticeable Differences and Logarithmic Scaling
Psychological research has established that people use certain numbers much more
frequently than others when they are estimating the level of a stimulus (Baird, Lewis, &
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Romer, 1970; Baird & Noma, 1975; Stevens, 1975). For example, when asked to generate
numbers between 1 and 100, multiples of five and 10 are more commonly selected than
other numbers (Baird & Noma, 1975; Plug, 1977). Multiples of five and 10 also occur more
frequently on the internet (all websites) than other numbers; stock prices and trade amounts
tend to cluster around them; and corporate managers rely on them when setting dividend
amounts (Aerts, Van Campenhout & Van Caneghem, 2008; Converse & Dennis, 2018;
Dorogovtsev, Mendes & Oliveira, 2006; Gu, Chen & Zhou, 2008; Harris, 1991).
In fact, preferred number series can be predicted quite accurately. Noma and Baird
(1975) proposed an equation i.e., PN = kBn, where PN is a preferred number, k is an integer
between 1 and B-1, B is the base used, and n is an integer exponent ≥ 0, that predicts
preferred number choice in a base 10 context and can be used to calculate preferred numbers
using other bases. Albers (2001) presented a similar equation (for base 10 only) that
produces a slightly finer series: PN = a x 10i: a  {1, 1.5, 2, 3, 4, 5, 7}, where i is a natural
number.
The equations proposed by Noma and Baird (1975) and Albers (2001) both generate
series of numbers with increments that increase in proportion to the size of the numbers.
This suggests that in addition to having a preference for certain numbers, people may use
numerical scales with increments that increase in proportion to the size of the numbers
involved (Dotan & Dehaene, 2016). A related phenomenon in psychophysics is called
Weber’s law. Weber (1846) first observed that in order for a change in stimulus to be
perceptible (a ‘just noticeable difference’ or JND), the stimulus needs to change more at the
higher end of the scale on which it is measured than the lower end. Weber’s law can be
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expressed by the equation ∆I = kI, where ∆I is a just noticeable difference in stimulus I, and
k is a constant whose value depends on the dimension under study.
Albers (2001, p. 309) also argued that humans perceive numerical values
logarithmically, suggesting that numerical stimuli may produce “emotionally perceived
reactions similar to those caused by the brightness of light or the loudness of sounds.”
Indeed, Fechner (1860) proposed that Weber’s law leads to a roughly logarithmic
transformation scale for JND increments (viz. e.g., decibels, which are on a logarithmic
scale). Logarithmic patterns have been observed, with some exceptions, for all sensory
modalities (Gescheider, 1997). There may even be a neurobiological basis for Fechner’s law
– Nieder and Miller (2003) identified logarithmic patterns in primate neuronal
representations of numerosity. Sun, Wang, Goyal and Varchney (2012) recently
demonstrated that seeing the world in a logarithmic way is probabilistically efficient (i.e.,
Bayes-optimal), and makes evolutionary sense, given the distribution of stimuli in the
natural environment (see also Portugal & Svaiter, 2011).
Implications for Criminal Sentencing
The above research has potential implications for our understanding of sentencing
practice. Specifically, we might expect sentencers to demonstrate the phenomena of
preferred numbers and JND, and we might expect these to follow a logarithmic pattern. In
fact, over 130 years ago, Edmund du Cane (1883) and Sir Francis Galton (1895) observed
that custodial sentence lengths in England and Wales were constrained such that certain
custodial sentence lengths were more common than others. Galton additionally noted that
there were larger gaps between very long custodial sentences.

7
Nearly 100 years later, Pease and Sampson (1977) examined a sample of 700 cases
obtained from two Probation and After-Care Services in England, local newspapers, appeals
cases reported in the Criminal Law Reports, and cases involving a barrister friend, all
involving an immediate custodial sentence of between one and 48 months. They found an
aggregation of sentences around three, six and 12 months, and their multiples, with
increments between these ‘preferred’ sentences increasing along with sentence length (see
also Fitzmaurice & Pease, 1986).
More recently, a handful of studies in North American jurisdictions have also
observed preferred numbers and JND in custodial sentencing (Jones & Rankin, 2014;
Ostrom & Ostrom, 2002; Wiseman, Fisher & Connelly, 2006). Ostrom and Ostrom (2002)
found that, despite having discretion, judges used 10 custodial sentence lengths for 78% of
9,586 offenders sentenced in the US State of Michigan in 1995. The intervals between the 10
preferred sentence lengths increased along with the sentence lengths, and the majority of
sentence lengths were multiples of 12 months; all were even numbers. Wiseman et al. (2006)
studied 23,000 custodial sentences that were followed by a period of ‘extended supervision’
in Wisconsin from 2003 to 2004. Despite having 108 sentencing options available to them,
sentencers used 10 sentences for 88% of cases (excluding sentences that accounted for one
percent or fewer cases). The gap between what they call ‘prominent’ or ‘standard’ sentences
increased with the severity of the sentence, and seven of the 10 sentences were in multiples
of 12 months; all but one, were even numbers. Finally, Jones and Rankin (2014) reviewed
sentencing decisions recorded in a legal database from 1990 to 2012 on Canadian cases of
second degree murder, which has a mandatory sentence of life imprisonment with a partial
discretionary period of parole ineligibility of between 10 and 25 years. They found that
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parole ineligibility periods for 222 (out of 477) decisions were characterized by a preference
for multiples of five, and were even numbers for 62% of decisions. All but seven decisions
were integers (e.g., one or two years rather than 1.5 years). There was also a statistically
significant chance of decisions reflecting 12 year periods. Jones and Rankin describe this
behaviour as ‘rounding off’.
The Present Research
In the present paper we build on past research, and examine the distribution of
criminal sentences in order to answer the following questions:
(1) Are the distribution of both custodial and non-custodial sentences characterized by
preferred numbers and JND?
(2) Do preferred custodial and non-custodial sentences follow a logarithmic pattern?
(3) What is the distribution of sentences passed in the lower and higher tier criminal
courts, as well as sentences meted out for different classes of offence?
(4) Do the findings of preferred custodial sentences lengths and JND observed in the past
in England and Wales replicate in the new millennium? And, do the findings
generalize to a previously unexamined jurisdiction i.e., New South Wales, Australia?
To-date, no research has considered the possibility of non-custodial sentences also
being characterized by preferred numbers and JND as we do. By contrast to custodial
sentences which are measured in terms of length of time, fine/compensation amounts are
measured on a monetary scale. It is important to know if the use of preferred numbers in
sentencing depends on the nature of the scale used.
Although some of the past studies have reported that intervals between (custodial)
sentence lengths increase along with the severity of the sentence, they did not examine, as
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we do, if preferred sentences follow a logarithmic pattern. A logarithmic pattern would imply
that offenders sentenced for more serious offences (which have higher maximum penalties
attached to them) will receive rougher justice, since the increments between preferred
sentence lengths/amounts for these offenders would be much greater than for those who
committed less serious offences (which have lower maximum penalties).
The past studies also do not differentiate between the sentencing behavior of higher
and lower tier criminal courts, and nor do they examine different classes of offence (with the
exception of Wiseman et al. (2006) who compared violent and non-violent offences).
Sentencing in the higher and lower tier courts may vary because of differences in the training
and experience of the sentencer, the types of cases that are bought before the court, and the
extent of the court’s sentencing powers. Similarly, sentencing for different offence
classifications may vary because of differences in the maximum penalties attached to them,
as well as differences in the courts that deal with these offences. If sentencing behavior is
shaped by the limitations of the sentencing mind then one would expect similarities rather
than differences in sentencing patterns for different court types and offence classifications.
We examine this possibility.
Finally, although the phenomena of preferred numbers and JND have been observed
for custodial sentencing in four different jurisdictions to date (i.e., England and Wales,
Canada, Michigan and Wisconsin) as well as over time within one jurisdiction (i.e., England
and Wales), it is prudent to establish the replicability and generalizability of the phenomena
across different jurisdictions as well as to continue tracking it within jurisdictions over time
(as sentencing laws and training evolve). The present study uses a much larger sample than
past studies on England and Wales. The present study also extends the analysis to another
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jurisdiction (i.e., New South Wales, Australia; each state and territory in Australia is
considered a separate jurisdiction, although certain offences are subject to Federal
jurisdiction). As mentioned earlier, the Australian state/territory and federal jurisdictions
have resisted the introduction of sentencing guidelines partly in a desire to prioritize
individualized justice (Australian Law Reform Commission (2006), and some would argue
that sentencers there have unfettered discretion (Krasnostein & Freiberg, 2013).
We describe the relevant features of these two sentencing systems at appropriate
points below (for other information on these two systems see Ashworth & Roberts, 2013 and
Edney & Bagaric, 2013; see also Dhami et al., 2015). Replication across time within a
jurisdiction and generalizability across jurisdictions can serve to reduce the potential for our
findings being explained by legal factors such as sentencing laws and/or their interpretation
by sentencers, and instead increase support for the idea that even a complex socio-legal
function such as criminal punishment is ultimately bound by simple psychological heuristics.
Following the research reviewed above, we expected that both non-custodial and
custodial sentences would be characterized by preferred numbers and JND, and that these
would follow a logarithmic pattern. We also expected that these preferred numbers, JND,
and logarithmic patterns would apply equally well to both the higher and lower tier criminal
courts as well as to a variety of different classes of offence. Finally, we expected to observe
the aforementioned findings in both England and Wales, and New South Wales, Australia.
Datasets
We used two datasets, one obtained from the Sentencing Council for England and
Wales (and UK Ministry of Justice) and the other from the New South Wales (Australia)
Bureau of Crime Statistics and Research. The dataset for England and Wales represented

11
sentences meted out in 2004 (i.e., before sentencing guidelines were introduced). The dataset
for New South Wales, Australia, where guidelines exist only for a limited number of
offences1, refers to sentences meted out in 2012. Neither of the datasets included plea
bargained cases, thus the sentence was up to the discretion of the court. Both datasets enable
us to examine the exercise of judicial discretion in sentencing.
England and Wales
The England and Wales dataset comprised 223,207 cases of adults (aged 21 or over)
sentenced at a magistrates’ Court or the Crown Court after being convicted of, or pleading
guilty to, one of 18 offences which could be classified as property offences, violent offences,
driving offences or drugs offences.2 The datasets compiled by the courts only provide
information on the so-called ‘principal’ offence, which for multiple-offence cases is
officially defined as that given the highest sentence, and in the event of a tie, that which
carries the higher legal maximum penalty. Because of the lack of data on multiple-offence
cases, our analysis focuses on single-offence cases. Seventy-two percent of the cases in the
dataset (n = 161,385) received a single sentence (hereafter called disposal). The majority
(61%; n = 98,818) of these single disposal cases received one of three3 disposals: custody,

High range PCA (driving with a prescribed concentration of alcohol), break-enter-and-steal, armed robbery,
and dangerous driving.
2
Property offences include theft from shop, theft from person, handling of stolen goods, obtaining property by
deception, criminal damage, burglary in a non-dwelling, burglary in a dwelling, aggravated vehicle taking.
Violent offences include common assault, actual bodily harm, grievous bodily harm (GBH), GBH with intent,
fear or provocation of violence, robbery, sexual assault. (We recognize that typically this classification excludes
fear or provocation of violence and sexual assault. However, when we looked at these two principal offences as
separate classifications, we observed similar sentencing behavior. Therefore, for present purposes, we
amalgamated these with the violence classification.) Driving offences include driving whilst disqualified, and
dangerous driving. Drugs offences refer to supply and possession of drugs. Finally, offences had statutory
maximums, they did not all have mandatory minimums.
3
A variety of community orders were also meted out to approximately 21,000 cases, however, these were in a
mix of units (i.e., number of sessions, hours, days and months), and so we do not report them here, although
our analyses of the individual units (i.e., subsets of community orders) suggest that the findings are consistent
with those reported in the present paper.
1
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community rehabilitation order (i.e., community sentences), and fine/compensation order.
Males accounted for 86% (n = 85,470) of single disposal cases that received one of these
three disposals. Therefore, we focused our analyses on the latter cases (noting that the subset
of female cases would have been too small to allow for reliable quantitative analyses).
New South Wales, Australia
The New South Wales, Australia dataset comprised 104,037 cases of adults (aged 21
or over) in the local courts, District Court or Supreme Court after being convicted of, or
pleading guilty to, a principal offence classified as property, violence, driving or drugs.4
Fifty-one percent (n = 52,989) of these cases received a single disposal. The majority (88%,
n = 46,688) of these single disposal cases received one of four key disposals: custody,
community service order, good behavior bond and fine. Males accounted for 79% (n =
36,818; two cases receiving a mandatory life sentence were removed) of the single disposal
cases that received one of the four disposals. Therefore, we focused our analyses on the latter
cases as they were most similar to those in the England and Wales dataset.
Analyses and Findings
Sentencing in England and Wales
We first plotted the frequencies of custodial and community sentence lengths as well
as fine/compensation amounts for each of the three disposals, regardless of court type and
offence classification. Each disposal was examined using the unit of measurement recorded

Property offences include burglary, unlawful entry with intent, motor vehicle theft, theft from person, theft
from retail premises, receiving or handling proceeds of crime, obtaining benefit by deception, forgery and
counterfeiting, and deceptive business practices. Violent offences include murder, manslaughter or driving
causing death, assault, other acts intended to cause injury, sexual assault, harassment and robbery. Drug
offences include import or export of drugs, drug dealing or trafficking, manufacture or cultivation of drugs, and
possession or use of drugs. Driving offences include dangerous or negligent operation of a vehicle, driving
without a licence or while disqualified, and regulatory driving offences (e.g. speeding, driving while under the
influence of alcohol). Finally, all offences had statutory maximums, and some have mandatory minimums.
4

13
in the dataset. The units of measurement were days for custody and community
rehabilitation orders. Fines/compensation orders were measured in pounds sterling. The
frequency distribution plots allowed us to identify commonly used sentence lengths or
amounts. Following Wiseman et al. (2006), these common ‘doses’ were defined as custodial
and community sentence lengths or fine/compensation amounts that accounted for at least
one percent of the total frequency of each disposal. This threshold allows us to account for
more of the data in our analyses (e.g., if we had a higher threshold such as 5% of cases then
we would be disregarding more data).
Appendix 1 presents the frequency plots of sentence length for cases receiving
custody (see Figure 1) and community rehabilitation orders (see Figure 2), as well as
sentence amount for cases receiving a fine/compensation (see Figure 3). Common sentence
doses are immediately evident for each type of disposal (see the peaks). In fact, 91%
(77,840/85,470) of all cases received a common sentence dose, and Table 1 summarizes
these common doses.
TABLE 1 ABOUT HERE
Table 1 shows that there were 21 common doses which accounted for 89% of all
custodial sentences (which were all determinate). The doses begin with multiples of seven
days (i.e., a week or fortnight) up to 56 days (i.e., eight weeks or two months). A notable
exception was 30 days, perhaps because it represents around one month. Multiples of 30
days were then used from 60 days up to 180 days (i.e., six months). Following this, multiples
of 90 days (i.e., three months) were used up to 540 days (i.e., one year and nine months).
Then, multiples of 180 days (i.e., six months) were used up to 1,440 days (i.e., four years).
Finally, 1,800 days (i.e., five years) represented the highest common dose of custody.

14
As can be seen in Table 1, common doses accounted for 99% of all community
rehabilitation orders meted out by the courts. These orders were meted out in six doses, and
these included multiples of 90 days (i.e., three months) and then 180 days (i.e., six months)
up to 1,080 days (i.e., three years; although 900 days is absent in this series).
Table 1 also shows that 89% of fine/compensation amounts were meted out in 16
common doses. These were in multiples of £10 and £25 up to £100, followed by multiples of
£50 up to £300. Common doses of £400 and £500 were also applied.
It should be noted that the common doses described above formed relatively regular
patterns, with intervals between doses growing as the value of the doses increased. For
custody, the doses increased from multiples of seven days, through 30 days, to 90 days, and
then 180 days. For community rehabilitation orders, the doses increased from multiples of 90
days to 180 days. Finally, for fine/compensation amounts, the doses increased from multiples
of £10 and £25 to multiples of £50. We shall return to these observations below.
Decisions about sentence length or amount are affected by the type of court in which
an offender is sentenced (due to the court’s sentencing powers) and the type of offence the
offender is sentenced for (due to offence-specific maximum penalties). In the magistrates’
court, sentences are passed by either a bench of three magistrates (lay judges) or one district
(professional) judge, and the maximum sentence that can be meted out is six months’
imprisonment for a single offence (or concurrently, if sentencing for more than one offence).
In the Crown Court, sentences are passed by professional judges who have no such limits on
their sentencing power and so can mete out the maximum penalty associated with an
offence. Thus, we also examined the sentences passed (i.e., custody, community
rehabilitation order, and fine/compensation order) by court type (i.e., magistrates’ court and
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Crown court) and principal offence classification (i.e., property, violence, driving or drugs).
We performed this analysis where the combination of disposal x court type x principal
offence classification had a minimum of 500 cases. These analyses showed the number of
common doses that were associated with each of the three disposals by court type and
principal offence classification, and the proportion of cases receiving one of the common
doses in each type of court and for each principal offence classification.
Table 2 presents the findings of the aforementioned analyses, and several
observations can be made. First, common doses accounted for between 89%
(fine/compensation) and 99% (community rehabilitation order) of sentences meted out in the
magistrates’ court. For sentences passed in the Crown court, common doses accounted for
between 83% (custody) to 99% (community rehabilitation order) of sentences.
TABLE 2 ABOUT HERE
Second, Table 2 also shows that in the magistrates’ court, common doses were
applied to at least 92% of offence classifications that were given a custodial sentence (i.e.,
for violence and up to 93% each for property and driving offences). Ninety-nine percent of
all offence classifications (property, violence, driving) given a community rehabilitation
order received a common dose (see Table 2). Finally, from 83% (driving) to 92% (drugs) of
offence classifications received a common dose associated with a fine/compensation order.
Third, Table 2 similarly shows that in the Crown Court, from 75% (drugs) to 88%
(property) of offence classifications received a common dose associated with a custodial
sentence. Of those offence classifications given a community rehabilitation order (property,
violence and driving), 99% received a common dose.
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Fourth, as can also be seen in Table 2, across offence classifications, there were more
common doses associated with a custodial sentence in the Crown Court (i.e., 21) than the
magistrates’ court (i.e., 11). This presumably reflects the greater custodial sentencing range
available in the former court. Indeed, where this differential sentencing power is absent (i.e.,
in the use of community sentences), the number of common doses was the same in each type
of court (i.e., 6 doses for community rehabilitation orders).
Finally, as we mentioned above, intervals between doses grew as the value of the
doses increased. Regression analysis was used to investigate the extent to which each series
of common doses increased on a linear versus a logarithmic scale. The predictor variable
was the dose number which is on a linear scale (i.e., there were 21 common doses for
custodial sentences meted out in England and Wales, and so the first [lowest] dose was
assigned a value of one up until the last [highest] dose being assigned a value of 21), and the
outcome variables were the common dose quantities either on the original (actual) scale
(Linear Model 1) or the log scale (Log-linear Model 2)5.
For each disposal type, the common doses fitted a log-linear model better than a
linear model – in each case the Akaike Information Criterion (AIC), which is used to
compare the relative fit of different models, was substantially lower for Model 2 than for
Model 1 (a lower value is indicates a better model; see note to Figure 4 in Appendix 1).
Figure 4 shows the common doses found for each disposal type plotted against the log of the
dose quantities. Here, the x-axis refers to the dose number (or a dose’s place in the series of
doses for each disposal type), the y-axis refers to the log of the dose quantity (or the actual

Linear Model 1, yi=α+βXi+εi or Log-linear Model 2, log(yi)=α+βXi+εi
where yi is the dose quantity and Xi is the dose for case i; and, α and β are model parameters to be estimated
and εi is an error term, which across cases are assumed to be normally distributed with zero mean.
5
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sentence length/amount), and the legend refers to the number of cases to which a dose
applies. The linear association between dose and the logarithmically scaled dose quantity in
the Figure is clear, and shows that the JNDs in doses are not linear but log-linear. In other
words, increments in sentences from one dose to the next are not increasing by a constant k
but proportional to the preceding dose (kI)6. The number of cases to which a dose applies,
however, does not change in any predictable pattern.
Sentencing in New South Wales, Australia
Again, we first plotted the frequencies of custodial sentence, good behavior bond and
community service order lengths as well as fine amounts for each of the four key disposals,
across offence classifications. The units of measurement were months for custody and good
behavior bonds, hours for community service orders, and Australian dollars for fines. As
with the England and Wales sample, the frequency distribution plots allowed us to identify
commonly used sentence lengths and amounts. Similarly, these common doses were defined
as custodial and community sentence lengths or fine amounts that accounted for at least one
percent of the total frequency of each disposal.
Figures 5 to 8 in Appendix 2 present the frequency plots for cases receiving custody,
a good behavior bond, community service order, and fine, respectively. Common sentence
doses are illustrated by the peaks in the frequency plots. In total, and similar to England and
Wales, 92% (33,720/36,818) of all cases received a common dose. Table 3 summarizes these
common doses.
TABLE 3 ABOUT HERE

In Linear Model 1, Yi=α+βXi+εi , an increment in a sentence (Y) from one dose to the next (X to X+1) is
associated with a mean increase of β whereas in Log-linear Model 2, log(Yi)=α+βXi+εi, an increment from one
dose to the next is associated with a mean increase in log(Y) of β – which means in terms of Y itself that the
mean value of Y is multiplied by 10β.
6
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Table 3 shows that there were 24 common doses associated with custody, which is
not too dissimilar for that observed in England and Wales. The doses accounted for 78% of
all custodial sentences (all were determinate). Here, with one exception, one month multiples
were used up to 10 months. Thereafter (from 12 months), with a few exceptions, multiples of
six months were used up to 72 months (i.e., six years).
As can also be seen in Table 3, there were 13 common doses associated with
community service orders, which accounted for 92% of all cases receiving this disposal.
These common doses were in multiples of 20 hours from 40 up to 120, and then in multiples
of 50 hours from 150 hours to 400 hours.
Table 3 also shows that only six common doses accounted for 97% of all good
behavior bonds. These were, with one exception, in multiples of six months from six months
to 24 months (i.e., two years). A dose of 36 months (i.e., three years) was also applied.
In addition, and again very similar to that observed in England and Wales, Table 3
shows that 19 common doses were associated with a fine, which accounted for 90% of all
cases receiving a fine. Here, the amounts were in multiples of $50 from $100 up to $600.
With one exception, the amounts were then in multiples of $100 up to $1000. Doses of
$1,200 and $1,500 were also applied.
As with the England and Wales dataset, the New South Wales dataset revealed that
intervals between common doses grew as the value of the doses increased. For custody, the
doses increased from multiples of one month to six months. Multiples of 20 hours increased
to multiples of 50 hours for community service orders. For good behavior bonds, the doses
increased from multiples of 90 days to 180 days. Finally, fine amounts reflected increments
from $50, $100, through $200 to $300.
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Given the smaller size of the New South Wales, Australia dataset, there were
insufficient cases to allow for a breakdown of the data by court type. We therefore restricted
further analyses to sentences passed by offence classification (i.e., property, violence, driving
or drugs). As before, this analysis was performed where the combination of disposal x
offence classification had a minimum of 500 cases.
Table 4 presents the proportion of cases receiving one of the common doses for each
disposal and offence classification. Common doses were applied to from 75% (violence) to
86% (property) of cases within offence classification that were given a custodial sentence.
Of those cases given a good behavior bond, from 96% (property, driving and drugs) to 97%
(violence) received a common dose. Ninety-three percent of driving offences given a
community service order received a common dose. From 88% (driving) to 93% (drugs) of
cases within offence classification received a common dose associated with a fine. Thus, the
prevalence of common doses within-offence classifications demonstrated the same pattern as
in England and Wales.
TABLE 4 ABOUT HERE
Finally, as before, regression analysis was used to investigate the extent to which
each series of common doses was linear versus logarithmic. For each disposal type, the
common doses fitted a logarithmic scale better than a linear scale. As with England and
Wales, Model 2 (log-linear) was a better fit in each case than Model 1 (linear), according to
the AIC (see note to Figure 9 in Appendix 2). Figure 9 shows the results of plotting the
common doses for each disposal type against the log of the dose quantities.
Discussion
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Official summaries of sentencing use descriptive statistics such as means, medians
and inter-quartile ranges or grouped frequencies (Merrall, Dhami & Bird, 2010). Statistical
analyses of these datasets by researchers often involve regression analysis (for a review see
Dhami & Belton, 2016). These approaches mask intriguing features in the underlying
distribution of sentences. By using simple frequency distribution plots, we revealed that
sentencers in two different jurisdictions prefer certain sentence lengths and amounts, which
we call ‘common doses’. The increments between these doses increase as the sentence
moves along the scale of severity, following the concept of JND. In addition, the pattern of
doses is logarithmic, meaning that the increments between doses are small for short
sentences and become larger for longer sentences. This latter finding threatens the validity of
research (especially that focusing on serious offences which have wider sentencing scales)
using linear regression models that assume sentences follow a linear pattern (for further
critique see Hester & Hartman, 2017). Overall, the present findings are compatible with past
research on preferred numbers and with Weber’s law and Fechner’s law. Below, we
summarize our findings before discussing their potential implications and directions for
future research.
Despite the continuous nature of the custodial sentencing scale (i.e., length of time),
the majority of custodial sentences passed in both England and Wales and New South Wales,
Australia were characterized by a relatively small number of doses (whether measured in
days or months). Thus, the historical patterns of custodial sentencing observed in England
and Wales are replicated in the modern era (du Cane, 1883; Galton, 1895; Pease & Sampson,
1977; see also Fitzmaurice & Pease, 1986). In addition, the phenomena generalize to a
hitherto unstudied jurisdiction i.e., New South Wales, Australia.
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The evidence for preferred numbers, JND and logarithmic patterns in common doses
was also apparent in a variety of non-custodial sentences meted out in both jurisdictions.
This included fines and compensation amounts which are measured on a different
continuous scale than length of time (i.e., amount of money).
Finally, we revealed that preferred numbers, JND and logarithmic patterns in
common doses were applicable to sentences passed in both the higher and lower tier criminal
courts in England and Wales, which have different sentencing powers, and in which different
types of sentencers make decisions. Similarly, we observed that the aforementioned findings
applied to a variety of different classes of offence in both jurisdictions studied (i.e., property,
violence, driving and drugs), which have different penalties attached to them.
The application of ‘dose-based’ sentencing to the vast majority (i.e., over 90%) of
cases in the two jurisdictions is remarkable. The remaining minority of data could potentially
be accounted for by other models or (most likely) unsystematic variation. Our findings point
to the ingrained and routine nature of the sentencing behavior observed. The general
consistency of findings across jurisdictions, which differ in factors such as sentencing laws
and sentencer training, reduces the plausibility of legal factors explaining our observations.
Instead, psychological factors may account for the above findings, suggesting that criminal
punishment may reflect the limitations of the unaided and unguided sentencing mind.
Potential Psychological Explanations
First, sentencers, like all people, simply lack the cognitive capacity, in terms of
attention, memory and information processing, to analyze complex problems in a fully
deliberative way. Second, the complexity of the sentencing task in terms of, for example,
multiple (sometimes conflicting) factors, ill-defined laws and competing sentencing goals
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impedes deliberative thinking (see also Dhami et al., 2015 and Hammond, 1996). The
unaided mind attempting to solve a complex task such as sentencing will find it difficult to
attend to, weight and integrate of all of the potentially relevant information in a case.
Indeed, there is an abundance of research demonstrating that people use intuitive,
rule-of-thumb or heuristic strategies that ease mental arithmetic and ignore much of the
relevant and available information (see Gigerenzer, Hertwig, & Pachur, 2011; Gigerenzer,
Todd, & the ABC Group, 1999; Gilovich, Griffin, & Kahneman 2002; Kahneman, Slovic, &
Tversky, 1982; Payne, Bettman & Johnson, 1993). Previous work in the legal domain shows
that judges may use heuristic strategies to make a variety of decisions (Dhami, 2003; Dhami
& Ayton, 2001; Englich et al., 2006; Guthrie et al., 2007; Konečni & Ebbesen, 1982;
Rachlinski et al., 2015; von Helverson & Rieskamp, 2009). Evidence from other research
and judges’ reasons given in court also suggests that sentencing is often approached in a
relatively holistic, intuitive and subjective way (Jacobson & Hough, 2007; Millie, Tombs, &
Hough, 2007).
This psychological explanation is bolstered by the fact that the doses we identified
tended to reflect lengths of time (in custody or community service) and amounts of money
(for fines/compensation) that would be easier to manipulate mentally, and therefore would be
easily ‘cognitively calculable’. All of the common doses were round numbers, and virtually
all were even numbers. The doses used for fines/compensation were round numbers that
could be multiplied by five, 10, 50 or 100. Similarly, custodial and community sentence
doses were also round numbers that could be multiplied by meaningful calendrical units (i.e.,
days, weeks, months and years).
Potential Implications and Future Research
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The present findings have several potential implications. First, one wonders how
dose-based sentencing relates to the concept of individualized justice (i.e., the idea that every
sentence is tailored to the particular features of the offence and the offender). This is a key
principle of criminal punishment in many legal systems (Krasnostein & Freiberg, 2013;
Maguire, 2010). One could argue that if cases were truly considered on their own merits then
we would have observed a smoother distribution of sentences (rather than the large peaks
that we found). On the other hand, one could contend that the observed doses do reflect the
diversity of cases being bought before the courts because the majority of cases are similar to
one another. Still another stance may be that while dose-based sentencing is incompatible
with the concept of individualized justice, the small proportion of cases that did not receive
one of the common doses observed, may instead have received a tailored sentence.
The datasets used in the present research did not provide in-depth details of each case
for us to test the latter two viewpoints. However, it is arguably highly improbable for
hundreds of cases to be exactly the same in terms of ‘legally’ relevant sentencing factors
such as offence severity and prior record (and the diversity in terms of extra-legal factors,
which we know judges are sometimes swayed by, would be even greater). Indeed, judgments
of both of the aforementioned legally relevant factors alone are themselves typically based
on multiple lower-level factors (see e.g., Dhami, 2013a, 2013b). For example, offence
severity may be based on factors such as offender culpability and harm caused that are each
based on a host of lower-level factors, and prior record comprises factors such as number of
previous convictions as well as previous offence types. The number of possible combination
of factors is high, and it would be unlikely that the vast majority of cases could be so similar
on all of their facts that they naturally require one of only a few sentences.
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Dose-based sentencing may also have implications for how we respond to arguments
against reducing judicial discretion. Numerical, grid-based sentencing guidelines such as
those used in many US jurisdictions have, to-date, been successfully resisted in England and
Wales and Australia. It has been argued that these would be too crude, narrow and blunt to
allow truly individualized sentencing, and would result in inappropriate uniformity in
sentences (e.g. Australian Law Reform Commission, 2006; Council of HM Circuit Judges,
2008; Judiciary of England and Wales, 2008; Schulhofer, 1992; Wasik, 2008). Critics of
guidelines that curb discretion have additionally been concerned about them deskilling
sentencers (Ruback & Wroblewski, 2001), and leaving “little room for creativity” (Wasik,
2008, p. 201). The present findings appear to run contrary to such arguments.
However, guidelines themselves may not remedy the situation. The dataset for
England and Wales used in the present study was from the pre-guidelines era. In policymakers’ efforts to maintain consistency in sentencing before and after guideline
implementation, the sentencing ranges used in the guidelines reflect pre-guideline sentencing
practice (see Dhami et al., 2015). The fact is that development of the guidelines was based
on, and therefore biased by, existing practice. Indeed, some have raised concerns about
whether the guidelines enable courts to tailor sentences to the circumstances of individual
offences and offenders (Roberts, Pina Sanchez & Marder, 2018).
Finally, dose-based sentencing also raises questions about the (cost-) effectiveness of
sentences. Sentencing has direct implications for the work of probation, prison and parole
bodies, and these agencies may be wasting limited resources. Prison, in particular, is hugely
expensive (in England and Wales, the annual cost per prison place in 2017 to 2018 was
£40,843; Ministry of Justice, 2018). The costs of imprisonment are unjustified if offenders
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are given longer custodial sentences than warranted. Similarly, if offenders are receiving the
nearest preferred sentence to that which fits their crime, then they are not, strictly speaking,
receiving their just deserts. Furthermore, given the larger increments between doses for
longer sentence lengths, offenders could be receiving longer (or shorter) prison sentences
than are necessary to punish, deter and/or incapacitate them, or a more (or less) severe noncustodial sentence than is necessary for their rehabilitation and/or addressing victim
reparation. It is difficult to see how dose-based sentencing can achieve the goals of criminal
punishment.
It would be useful to examine the generalizability of the present findings to cases
involving plea bargaining, and to cases involving female offenders, as well as cases
involving multiple offences. Plea bargaining was not a common feature of the two
jurisdictions that we studied, and so future research on this could be based in other
jurisdictions such as in the US. Although the psychological literature on preferred numbers
would lead us to suggest that the initial sentence selected in a plea bargained case would
demonstrate the use of common doses, it is unclear how the final sentence in such cases may
be affected by the subsequent process of negotiation.
Similarly, there is no reason to believe that the observed dose-based sentencing
practice would not be evident for female offenders. However, researchers would need to
examine datasets with a sufficient number of cases (e.g., over multiple years) to enable
reliable analyses, especially within offence and court types.
Finally, a study of multiple offence cases would also require employing other
methods such as examination of court files to identify such cases (and so might involve
small and potentially unrepresentative samples). In multiple offence cases, currently,
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sentencers in England and Wales for example, are first required to choose a sentence for each
offence (Sentencing Council, 2012). Then, they must decide if the sentences should to be
served concurrently or consecutively. Finally, sentencers are required to “test the overall
sentence(s) against the requirement that they be just and proportionate” (p. 8). Here,
application of the ‘totality’ principle means that the single sentences are not simply added
together. Based on the present findings, we hypothesize that dose-based sentencing would be
evident in the first step of this process. Whether application of the totality principle in the
final step is also subject to the phenomenon of preferred numbers is unclear, although the
lack of clear guidance leaves open the possibility that sentencers may employ some sort of
heuristic approach.
Conclusion
Some have described the application of judicial discretion in sentencing as “simply
no more than an emotional, gut reaction to the offence and offender” (Edney, 2005, p. 57),
while others “wonder whether figures have not just been plucked out of the air” (Judge
Hulme in R v. Markarian, 2003 at [33]). We show that discretion is shaped by the
phenomena of preferred numbers, JND and logarithmic patterns. Some may consider this to
be ‘rough justice that gets rougher.’ If this is unpalatable, then we suggest that the role of
judicial discretion in sentencing should be re-examined urgently, and efforts made to more
suitably guide and aid sentencers.
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Table 1. England and Wales – Sentencing Doses Identified for Three Key Disposals

Accounting for %
Disposal type

Common doses*

Custody (days)

7, 14, 28, 30, 42, 56, 60, 90, 120, 150,

of (n) cases

180, 270, 360, 450, 540, 720, 900,
1080, 1260, 1440, 1800

89% (n = 45631)

order (days)

180, 270, 360, 540, 720, 1080

99% (n = 18238)

Fine/compensation (£)

20, 25, 30, 40, 50, 60, 70, 75, 80, 100,

Community rehabilitation

150, 200, 250, 300, 400, 500
ACROSS DISPOSALS

89% (n = 21601)
91% (n = 85470)

Note. *Common ‘doses’ were defined as sentence lengths or fine/compensation amounts that
accounted for at least 1% of the total frequency (see Figures 1 to 3).
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Table 2. England and Wales – Use of Common Doses by Court Type and Offence Classification

Custody

Community rehabilitation

Fine/compensation

order

Court type

Offence

Magistrates’

Property

Court

(n = 34659)

No. of

% of cases

No. of

% of cases

No. of

% of cases

common

receiving a

common

receiving a

common

receiving a

doses

common dose

doses

common dose

doses

common dose

11

93

6

99

16

90

11

92

6

99

16

89

11

93

6

99

16

83

-

-

-

-

16

92

11

93

6

99

16

89

21

88

6

99

-

-

21

77

6

99

-

-

14

85

-

-

-

-

Violence
(n = 11585)
Driving
(n = 16740)
Drugs
(n = 1145)
ALL CASES
(n = 64129)
Crown

Property

Court

(n = 9407)
Violence
(n = 7985)
Driving
(n = 1332)
Drugs

38

(n = 997)

17

75

-

-

-

-

21

83

6

99

-

-

ALL CASES
(n = 19721)

Note. Categories with empty cells contained fewer than 500 cases and so were not analyzed (n = 1620).
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Table 3. New South Wales, Australia – Sentencing Doses Identified for Four Key
Disposals

Accounting for %
Disposal type

Common doses*

Custody (months)

1, 2, 3, 4, 6, 7, 8, 9, 10, 12, 15, 16, 18, 20,

of (n) cases

24, 27, 30, 36, 42, 45, 48, 54, 60, 72

78% (n = 2306)

(months)

6, 9, 12, 18, 24, 36

97% (n = 13999)

Community service

40, 50, 60, 75, 80, 100, 120, 150, 200,

order (hours)

250, 300, 350, 400

Fine (AUS$)

100, 150, 200, 250, 300, 330, 350, 400,

Good behavior bond

92% (n = 1092)

450, 500, 550, 600, 700, 750, 800, 900,
1000, 1200, 1500
ACROSS DISPOSALS

90% (n = 19421)
92% (n = 36818)

Note. *Common ‘doses’ were defined as sentence lengths or fine amounts that accounted for
at least 1% of the total frequency (see Figures 5 to 8).
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Table 4. New South Wales, Australia – Use of Common Doses by Offence Classification

Custody

Good behavior bond

Community service order

Fine

No. of

% of cases

No. of

% of cases

No. of

% of cases

No. of

% of cases

common

receiving a

common

receiving a

common

receiving a

common

receiving a

doses

common dose

doses

common dose

doses

common dose

doses

common dose

24

86

6

96

-

-

19

91

24

75

6

97

-

-

19

92

-

-

6

96

13

93

19

88

-

-

6

96

-

-

19

93

Property
(n = 3249)
Violence
(n = 6456)
Driving
(n = 21070)
Drugs
(n = 5014)

Note. Categories with empty cells contained fewer than 500 cases and so were not analyzed
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Appendix 1 – England and Wales

Figure 1. Sentence length frequencies for cases receiving a custodial sentence (Note. To
avoid visual distortion of the plots, 157 cases with sentence lengths > 10 years were
excluded, including 78 indeterminate sentences.)
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Figure 2. Sentence length frequencies for cases receiving a community rehabilitation order
(Note. These orders involved various requirements including residence at a specified address,
attendance at a probation centre, and treatment for drug or alcohol dependency or a mental
health problem. The orders could be anywhere between six months and three years [Solomon
& Silvestri, 2008]).
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Figure 3. Sentence amount frequencies for cases receiving a fine/compensation order
(Note. To avoid visual distortion of the plots, 94 cases with fine amounts > £1000 were
excluded.)
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Figure 4. Sentencing doses in England and Wales plotted against the log of the sentence
length/amount
(Note. “Dose no.” refers to a common dose’s place in the series of doses for each disposal
type [see Table 1]. E.g. for custody, dose no. 1 is 7 days, dose no. 2 is 14 days, and so on.
Custody: Model 1 = 294.04 v. Model 2 = -37.34; community rehabilitation order: Model 1 =
75 v. Model 2 = -29.82; fine/compensation: Model 1 = 184.09 v. Model 2 = -45.66). Model 2
(logarithmic model) R2 values were as follows: for custody, R2 = .98, F = 1196, p < .001; for
community rehabilitation order, R2 = .997, F = 54.52, p = .002; and for fine/compensation, R2
= .99, F = 1049, p < .001.)
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Appendix 2 – New South Wales, Australia

Figure 5. Sentence length frequencies for cases receiving a custodial sentence (Note. A few
custodial sentences were issued in either years (41 cases) or days (59 cases). These were
converted to months for inclusion in the analysis. It would not have been possible to convert
sentences from months to days as there was no record in the dataset of whether the months
concerned contained 31, 30, 29 or 28 days. To avoid visual distortion of the plots, five cases
with sentence lengths >360 months [10 years] were excluded.)
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Figure 6. Sentence length frequencies for cases receiving a good behavior bond (Note. This
refers to three types of bond [i.e., with supervision, without supervision, and without
conviction]. According to the Crimes [Sentencing Procedure] Act 1999, a good behavior bond
must not exceed 5 years. A number of (i.e., 2,860) bonds were issued in years, and these were
converted to months for inclusion in the analysis.)
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Figure 7. Sentence length frequencies for cases receiving a community service order (Note.
According to the Crimes [Sentencing Procedure] Act 1999, a community service order must
not exceed 500 hours.)
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Figure 8. Sentence amount frequencies for cases receiving a fine (Note. To avoid visual
distortion of the plots, 31 cases with fine amounts > AUS$2,500 were excluded.)
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Figure 9. Sentencing doses in New South Wales, Australia plotted against the log of the
sentence length/amount
(Note. “Dose no.” refers to a common dose’s place in the series of doses for each disposal
type [see Table 3]. E.g. for custody, dose no. 1 is 1 month, dose no. 2 is 2 months, and so on.
Custody: Model 1 = 160.61 v. Model 2 = -31.91; good behavior bond: Model 1 = 34.75 v.
Model 2 = -29.82; community service order: Model 1 = 134.92 v. Model 2 = -55.76; fine:
Model 1 = 237.52 v. Model 2 = -48.74). Model 2 R2 values were: For custody, R2 = .95, F =
402.1, p < .001; for good behavior bond, R2 = .997, F = 1819, p < .001; for community
service order, R2 = .99, F = 2224, p < .001; and for fine, R2 = .96; F = 457.6, p < .001.)

