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Abstract
Objectives The development and application of methods to assess consistency in sen-

tencing before and after the 2011 England and Wales assault guideline came into force.

Methods We use the Crown Court Sentencing Survey to compare the goodness of fit of

two regression analyses of sentence length on a set of legal factors before and after the

assault guideline came into force. We then monitor the dispersion of residuals from these

regressions models across time. Finally, we compare the variance in sentence length of

equivalent types of offences using exact matching.

Results We find that legal factors can explain a greater portion of variability in sen-

tencing after the guideline was implemented. Furthermore, we detect that the unexplained

variability in sentencing decreases steadily during 2011, while results from exact matching

point to a statistically significant average reduction in the variance of sentence length

amongst same types of offences.

Conclusions We demonstrate the relevance of two new methods that can be used to

produce more robust assessments regarding the evolution of consistency in sentencing,

even in situations when only observational non-hierarchical data is available. The appli-

cation of these methods showed an improvement in consistency during 2011 in England

and Wales, although this positive effect cannot be conclusively ascribed to the imple-

mentation of the new assault guideline.

Disclaimer The views expressed in this paper are those of the authors and do not necessarily represent the
views of the Sentencing Council for England and Wales.
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Introduction

Sentencing consistency is not only a desirable trait of all legal institutions, but a funda-

mental principle of justice. It generates transparency and predictability in sentencing

practice, and as a result promotes the legitimacy of the criminal justice system and fosters

public confidence in sentencing.

In recognition of the importance of improving consistency, in the 1970s some states of

the US started implementing systems of sentencing guidelines. In recent years similar

systems have also been considered by other common law jurisdictions such as Canada,

Scotland, England and Wales, New Zealand, Western Australia, and Northern Ireland.

Among these countries, England and Wales has made the greatest progress (Roberts

2013b); currently it is the only jurisdiction outside the US to have developed formal

guidelines that are presumptively binding on courts (Roberts 2012).

The English and Welsh experience differs substantially, though, from the path taken by

some jurisdictions of the US such as the State of Minnesota, or Oregon. These states have

opted to achieve uniformity through the implementation of a system of grids that places

offences into a limited number of categories and links them to narrow ranges of sentence

outcomes. Such a formula was rejected by the Sentencing Commission Working Group

(2008) as being inappropriately restrictive and contrary to the traditions of English sen-

tencing. In contrast, the system of guidelines developed in England and Wales aims to

assist sentencers in determining the most appropriate sentence outcome by reference to a

structured decision-making process that incorporates all of the legal factors that need to be

considered in each case.

In this research we study the changes in consistency that might have occurred as a result

of the implementation of a new sentencing guideline for offences of assault designed by the

Sentencing Council for England and Wales.1 Given the rejection of a guidelines system

based on grids, to assess the level of consistency we will not be able to rely on the standard

measures of compliance—i.e. statistics denoting the percentages of sentences following the

prescribed outcome (Frase 2005; Kramer and Ulmer 2002; Minnesota Sentencing

Guidelines Commission 2012; Oregon Criminal Sentencing Commission 2003; Scott 2010;

Tonry 1987; Ulmer et al. 2011). Instead, we implement two original methods which are

able to detect and measure changes of consistency in sentencing when more complex

sentencing guidelines are in use. In doing so we contribute to both the limited literature

analysing the English guidelines experience (Roberts 2012; Ashworth and Roberts 2013),

and to the underdeveloped debate on the measurement of consistency in sentencing (Tonry

1996; Hofer et al. 1999; Pina-Sánchez and Linacre 2013).

The paper is structured as follows. The next section describes briefly why the old assault

guideline was considered inadequate and the changes which were made in the new

guideline. This background will help us understand and explain some of our empirical

findings. ‘‘The Measurement of Consistency’’ describes the methodological challenges of

measuring consistency in sentencing and presents two solutions that we will consider in our

analysis. ‘‘Data’’ introduces the Crown Court Sentencing Survey (CCSS) a new dataset

1 The new assault guidelines can be downloaded from: http://sentencingcouncil.judiciary.gov.uk/docs/
Assault_definitive_guideline_-_Crown_Court.pdf.
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capturing most relevant characteristics of the offence and the offender sentenced in the

Crown Courts in 2011. In ‘‘Changes in Consistency’’ we describe the implementation of

the two methods that we use to assess changes in consistency across time, the study of the

dispersion of residuals and exact matching. ‘‘Conclusion’’ concludes with a summary of

our results, a discussion of the caveats, and future research paths.

Changes in the New Assault Guideline

In October 2010 the Sentencing Council published a consultation for the proposed new

guideline on assaults with the aim of increasing consistency in sentencing.2 This consul-

tation document outlined several major rationales for updating the existing Sentencing

Guidelines Council guideline.3

First, the sentencing scenarios introduced in the guideline were considered to inade-

quately represent the factual scenarios being dealt with in court. For example, starting point

sentences in the guideline were applicable to first-time offenders, however most assault

offenders seen in the Crown Courts have relevant previous convictions. Sentencers also felt

that the guidelines overemphasized premeditation, which made them difficult to apply in

cases where the attack was spontaneous—as it is often the case for assault offences.

Second, a related problem of applicability was identified concerning how the guideline

combined the multitude of factors present in each case. A generic list of aggravating and

mitigating factors was provided, with the caveat that not all will be relevant to assault and

other offences against the person (Sentencing Guidelines Council 2008, p. 28). Dhami

(2013) also noted that the effect of the legal factors covered by the guidelines was con-

fusing, since neither the stages when the legal factors need to be considered nor the weights

to be applied were clearly defined: […] there was a lack of guidance on what basis

adjustments from the starting point should be made. […] these omissions left potential for

double- or even triple-counting of aggravating and mitigating factors (Dhami 2013,

p. 172).

Third, the guideline suffered from organizational and formatting imprecision. As noted

by Dhami (2013), the old guideline contained too much text, including information that

was not relevant and at times reiterative, while the presentation of topics was disorganized

and many terms were undefined or open to subjective interpretation.

The new assault guideline solved these three problems through the introduction of a

nine-step process based on the harm and culpability factors present in a case, rather than

specific offending scenarios. For example, in the first step of the process a list of guideline

factors relating to the principal elements of the offence is provided to the sentencer in order

to determine the category of seriousness of the case, and each of these categories is

associated with a starting point and a sentencing range. Premeditation remains an

important factor but is no longer so dominant, as it now features as a step one factor,

making it one feature amongst many which are used to determine the starting point of the

sentence outcome. Previous convictions are now included as a step two factor, which can

be used to make adjustments to the starting point decided in the previous step, and the

starting point now applies to all offenders rather than to a first time offender. This means

2 The professional consultation can be downloaded from: http://sentencingcouncil.judiciary.gov.uk/docs/
ASSAULT_Professional_web.pdf.
3 The old assault guideline can be downloaded from: http://webarchive.nationalarchives.gov.uk/
20100305172947/http://www.sentencing-guidelines.gov.uk/guidelines/council/final.html.
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that the absence of a relevant criminal record suggests the selection of a sentence below the

starting point (Hutton 2013).

Following the public consultation the Sentencing Council published the Assaults

Definitive Guideline in March 2011, after which sentencers were given 3 months to pre-

pare for the official introduction of the guideline, which finally came into force on 13 June

2011. From this date on the new guideline applied to all offences of assault, irrespective of

when the offence was committed.

The resolution of the applicability problems identified in the consultation, and the

clearer and more structured stepwise process might be expected to lead to more consistent

sentencing practice. This was certainly the objective of the Council, as it was expressed by

Lord Justice Leveson, chairman of the Council, in an interview with the BBC, […] the aim

[of the new assault guideline] is to increase the consistency of approach to sentencing so

that offenders receive the same approach whether they’re being sentenced in Bristol,

Birmingham, Bolton or Basildon.4 However, until now no other studies have attempted to

assess whether the Council was successful in achieving this objective.

The Measurement of Consistency

In spite of the importance of the principle of consistency, and the great political attention

that the sentencing guidelines reformation process has channelled, little is known about

their actual effectiveness. We argue that to a great extent this is due to the intrinsic

difficulty of measuring consistency in sentencing (Casey and Wilson 1998; Hofer et al.

1999).5,6 Here we review the major methodological issues with measuring consistency, and

in so doing we highlight the relevance of the methods that we implement in our analysis.

Consistency in sentencing is commonly understood as the extent to which like cases are

treated alike. This can be formalised mathematically by considering the sources of overall

variability in sentencing, var(S), to be composed of legitimate variability, var(L), and

variability due to inconsistency, var(I):

var Sð Þ ¼ var Lð Þ þ var Ið Þ ð1Þ
In particular, var(L) reflects the extent to which sentences can—and should—vary to

reflect the various legal factors defining each case, such as the type of offence, or the

presence of aggravating or mitigating factors, whereas var(I) reflects any other factors that

have an undue effect on sentencing, such as differences in the mood of the sentencer that

could cause harsher or more lenient sentences.

A simple way of operationalizing the concept of consistency as defined in Eq. (1) is by

calculating the variability of custodial sentence lengths amongst offenders convicted of the

same offence. Such design was used by Lovegrove (1984), and Walker and Sager (1991)

for the study of the High Courts of Australia and the Federal Courts of the US,

respectively.

4 The newsletter can be downloaded from this link: http://www.bbc.co.uk/news/uk-12681250.
5 Students of sentencing reform have recognised the need for more and better research to evaluate how well
these reforms have reduced unwarranted disparity (Hofer et al. 1999, p. 262).
6 […] such research has been rife with methodological limitations not least of which is the failure to
quantify or appropriately define disparity. This calls into question the true level of disparity within the
system (Casey and Wilson 1998, p. 237).
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The validity of this approach is, however, questionable. There will be a substantial

degree of variation in the circumstances and severity of offences, even within the same

offence type. This variation will lead to legitimate differences in sentences between

offenders sentenced for the same offence type. Without additional controls for the type of

offending behaviour and the characteristics of the offence, it will not be possible to

distinguish between legitimate variability in sentences due to relevant legal factors, and

variation due to inconsistency between judges. As a result, findings from this methodology

will seriously overstate the level of inconsistency.

When hierarchical data is available an alternative measure of consistency can be

obtained by taking the mean sentence outcome for different judges or courts and then

assessing their dispersion. Tarling (2006) used both this and the previous design to com-

pare dispersion in disposal types amongst offences of burglary in 1974 and 2000, and

differences in disposal types between 30 magistrates’ courts of England and Wales

between the same years. His findings pointed at substantial disparities in the use of disposal

type, although those disparities remained at similar levels between 1974 and 2000. Mason

et al. (2007) also combined these two approaches to analyse sentence length variability

between magistrates’ and Crown Courts of England and Wales controlling for different

variables such as type of offence or local crime rates, and found significant disparities in

sentence length across the 42 Criminal Justice Areas in England and Wales.

The main problem with comparing sentencing between judges stems from the possi-

bility that the offences sentenced by different judges or courts are systematically different.

It certainly helps to condition on local crime or unemployment rate as Mason et al. (2007)

did, but it is unlikely that these court or local level factors can adequately control for

differences in the caseload experienced by different judges.

To circumvent this problem many studies have relied on a natural experiment taking

place in many federal courts in the US, where judges working in the same court are

assigned cases at random (Anderson et al. 1999; Hofer et al. 1999; Scott 2010; Orchard

et al. 1997; Waldfogel 1991). Measures of consistency can be obtained from simple

comparisons of average sentence outcomes between judges. The randomisation process

ensures that these comparisons are not biased by confounding effects such as differences in

the types of offences sentenced by different judges. However, the statistical power of these

techniques is limited since the randomisation process only guarantees caseloads to be

similar amongst judges across large samples of cases. As such, the method may not be

capable of detecting even moderately large differences between judges in sentencing

patterns unless the judges are observed and compared over very long time horizons. In

addition, this methodology suffers from a problem of external validity since only a few of

the US districts following this practice have made their sentencing data available for

research, which limits the comparability of results across jurisdictions.

One last methodology that has been recently used in the literature relies on the appli-

cation of a type of multilevel models known as random slopes models (Anderson and

Spohn 2011; Pina-Sánchez and Linacre 2013). This approach can be used to measure the

extent to which legal factors have the same effect on sentence outcomes across courts, and

has the advantage of being more robust to the problem of insufficient controls.7 In con-

sequence such models are particularly useful to infer the level of consistency in specific

parts of the sentencing process at one particular point in time. However, as a result of their

focus on a number of different legal factors, estimates from such models do not provide a

7 See Pina-Sánchez and Linacre (2013) for a description of how measures of inconsistency from random
slopes are less prone to problems of omitted relevant variables.

J Quant Criminol

123

Author's personal copy



single measure of consistency that is adequately generalizable to the whole of the sen-

tencing process.

In this paper (‘‘Changes in Consistency’’), we present two original methods that do not

need experimental or hierarchical data for their implementation. Instead they rely on access

to a dataset that captures information on the type of offence, sentence outcome, and some

of the most relevant legal factors present in the case. In our first method, the study of the

‘‘dispersion of residuals’’, we suggest using a linear regression model of custodial sentence

length on a set of guideline factors, and analysing the dispersion of residuals from such

model across time. Our second method, ‘‘exact matching’’, does not rely in any model

specification; instead it involves matching offences within similar groups defined by a set

of guideline factors, calculating the variability of sentence outcomes within matched

groups, and comparing this variability across time.

These two methods are based on the rationale laid out in Eq. (1), which conveyed the

idea that to measure inconsistency we must be able to control for legitimate variability in

sentencing. The absence of comprehensive statistical controls makes this challenging in

practice, and may lead to biased measures of consistency (Brantingham et al. 1985;

Anderson et al. 1999; Hofer et al. 1999; Pina-Sánchez and Linacre 2013). To circumvent

this problem we appeal to a simple observation. We assume that any bias present in the

measures of consistency that we obtain is constant through time; thus, although measures

of consistency for one particular time might be biased, changes in those measures could be

ascribed to actual changes in consistency. But before we present these two new methods

we proceed to introduce the new CCSS dataset.

Data

The CCSS is a dataset created by the Sentencing Council of England and Wales covering all

offences sentenced at the Crown Courts of England and Wales in 2011. However, more

important than its coverage is its unprecedented level of detail. The CCSS covers most factual

elements of each case, including characteristics of the offender (such as the number of

relevant previous convictions, or the nature of the plea), the offence (e.g. the seriousness level

plus all relevant aggravating and mitigating factors) and the sentence imposed (the disposal

type or custodial sentence length).8 Its uniqueness in terms of coverage and detail makes the

CCSS probably the best dataset currently available in any jurisdiction to study sentencing

matters, and highly suitable for the two methods that we have devised for the study of

sentencing consistency. However, the CCSS also has some weaknesses that need to be noted.

Despite the CCSS’s aspiration to be a census, in practice, it suffers from a problem of

non-response. The response rate across 2011 was 61 %, higher than rates obtained by most

national surveys.9 However, this percentage varied substantially across courts, with the

lowest response rate being 20 % and the highest 95 %. This should make us aware of the

possibility of the missing data being non-ignorable, which in addition to reducing precision

of our estimates might bias them.10

8 See Roberts (2013a), and the Guide to CCSS Statistics for more information on the CCSS. The latter can
be found here, http://sentencingcouncil.judiciary.gov.uk/docs/Guide_to_CCSS_Statistics.pdf.
9 E.g. In 2012 the British Attitudes Survey and Labour Force Survey achieved a response rate of 54 and
48 %, respectively.
10 See Rubin (1987) for a classification of the implications and possible adjustments for the different
missing data mechanisms.
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In addition, the implementation of the new assault guideline brought about a change of

format in the CCSS questionnaire for offences of assault, which generated some irregu-

larities. First, some judges were still using the old assault form shortly after the new

guideline had come into force.11 So, in order to make the before and after scenarios fully

comparable we decided to drop these cases, 596 in total. Second, some of the questions

used a different wording in the new format. To avoid inconsistencies we decided to

consider only guideline factors that could be found in both guidelines, and which were left

unchanged on the CCSS forms. These are: whether the offender pled guilty at the first

reasonable opportunity, whether he or she showed remorse, was the main carer of a

dependent person, was a member of a gang, and whether the assault was perpetrated on a

vulnerable person, on a public worker, under the effect of drugs, or sustained in time. All of

these variables are binary with the exception of previous convictions which is a three-level

ordinal variable indicating: none, one to three, and four to nine convictions.12 The means

and standard deviations for all of the variables used in the analysis are included in

Appendix 1.

Finally, we limit our analysis to three of the assault offences covered by sentencing

guidelines. These are: assaults occasioning actual bodily harm (ABH), grievous bodily

harm (GBH), and GBH with intent (intent). Other offences covered by the guidelines such

as assault with intent to resist arrest, and assault on a police constable were not considered

because of the small number of cases registered; while offences of common assault were

discarded, despite being the third most frequent category, because they are a summary only

offence, which means that cases of common assault are usually limited to being sentenced

in the magistrates’ court.

Changes in Consistency

In this section we present the application of our two methods and discuss the extent to

which the results that we obtain can be used as evidence pointing to an increase of

consistency in sentencing after the new assault guideline was implemented.

Dispersion of Residuals

We start our analysis with a comparison of two linear models, before and after the

guideline came into force, in which the sentence length is specified on the set of guideline

factors listed in ‘‘Data’’. Sentences shorter than a month were discarded because they

seemed to correspond to a different sentencing mechanism, giving the distribution of

sentences length a bimodal shape, and the natural logarithm was taken of the sentence

duration in days in order to adjust for the right skewness of its distribution (Anderson and

Spohn 2011). In addition, we use robust standard errors to take into account the intra-

11 This was due to administrative difficulties in ensuring that introduction of new forms into courts coin-
cided with the date the new guideline came into effect.
12 The CCSS questionnaire also considers a category for ten or more previous convictions, but the sample
used here does not capture subjects with that value. These are more common in more recidivistic offences
such as theft.
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cluster correlation derived from the hierarchical nature of our dataset (sentences grouped

within courts).13,14 Results from the two models are shown in Table 1 below.

A comparison of the regression coefficients between the two models show effects that

can be explained by some of the adjustments made in the new assaults guideline. Higher

coefficients for intent and GBH, compared to the least serious assaults of ABH, could be

attributed to the new guideline, which according to the Professional Consultation maintains

the availability of the existing sentences for the most serious offenders while ensuring that

sentencing for less serious offences is proportionate (Sentencing Council 2011, p. 5).

Similarly, the change of the coefficient for previous convictions, from being non-significant

in the before model to the positive and statistically significant effect, could be expected

from the substitution of the unrealistic scenarios in the new guideline.

Regarding consistency in sentencing, we can see that the R2 has increased from 55 to

62 %.15 That is, the percentage of variance in sentence lengths that can be explained by the

guideline factors included in the model has increased. However, as we mentioned in ‘‘The

Measurement of Consistency’’, it is practically impossible to control for all relevant legal

factors that explain differences between cases, which might bias measures of consistency

such as the ones we obtained from these R2s. In addition, the R2 statistic, does not

adequately allow us to distinguish changes in legitimate variability, var(L), from changes

in inconsistency, var(I) because it is not possible to tell whether the change originated from

the numerator or denominator of the statistic.

The CCSS helps to minimise bias that may result from inadequate controls. However,

even if it had been possible to control for all of them, we might still find other sources of

unexplained variability stemming from issues of data quality (missing data or measurement

error), or model misspecifications (e.g. omission of quadratic or interaction terms). Hence,

it seems almost impossible to quantify accurately the absolute level of inconsistency in

sentencing at any point in time when relying on observational data.

This is not necessarily a problem since our interest does not lie in the estimation of a

specific coefficient of consistency but in the detection of a relative change between periods.

If we can assume that the effect of the confounding elements of unexplained variance (i.e.

those stemming from issues of data quality and model misspecifications) remain constant

across time we could ascribe changes in the unexplained variance across time to actual

changes in consistency, regardless of its absolute level at any particular moment.

We argue that these assumptions are not unrealistic. Both the models presented in

Table 1 use the same set of guideline factors, hence the unexplained variability due to the

effect of omitted relevant variables should be fairly similar across time. Moreover, since

the specification of the models remain constant, we can also discard the hypothesis that

changes in unexplained variability are due to problems of misspecification. Issues of data

quality can be more problematic as the implementation of the new guideline was

accompanied with a change in the CCSS forms. This impact was limited, though, by

choosing to use only factors where the wording did not change. In addition, response rates

13 The statistical modelling presented in this paper was carried out in R. For robust SEs we used the
sandwich estimator, from the sandwich package.
14 This correlation could also be exploited to obtain some first insights into disparities between courts in the
sentence length imposed. This method is further explored in Anderson and Spohn (2011) and Pina-Sánchez
and Linacre (2013).
15 This change of R2 in addition to the previous changes for the coefficients of GBH, intent, and previous
convictions, were found to be statistically significant using a Chow test, with a p value [.001.
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between May and July (the months before and after the guideline came into force)

remained practically unchanged at 58.3 and 59.5 % respectively.

We can take the statistically significant increase of R2 from 55 to 62 % as an a priori

indicator that consistency may have been higher in the period after the new guideline came

into force. However, this result only offers us a discrete measure of change, and could be

biased by any changes in legitimate variability in sentencing that arose from the new

guideline. To see how the change took place across time we proceed now to study the

dispersion of the residuals during 2011. Specifically, we use the variance of residuals from

offences sentenced in the same week, which can be expressed as,

PNj

i¼1 lijl � �ll

� �2

Nj � 1
ð2Þ

where l represents the residual term of the regression models, i is a subscript identifying

the offence so i = 1, 2, …, N; the formula is applied for all j, which captures the weeks of

the year so j = 1, 2, …, 52, l identifies the two regression models, so l = 1, 2, and �l
represents the mean of residuals for each of those models, which by assumption in linear

regression models is equal—or very close—to zero.

Table 1 Results for the before
and after models

In bold results which are
statistically significant for a 95 %
confidence level

Standard errors are included
between brackets

Before After

Constant 5.78 5.52

(.03) (.05)

GBH .39 .55

(.02) (.03)

Intent 1.51 1.74

(.03) (.03)

Prev. convictions -.02 .11

(.01) (.02)

First opportunity 2.09 2.08

(.02) (.03)

Remorse 2.14 2.13

(.02) (.03)

Carer 2.12 -.16

(.04) (.11)

Gang .03 .02

(.02) (.04)

Vulnerable .12 .18

(.03) (.04)

Public worker -.03 -.10

(.05) (.06)

Sustained .21 .20

(.02) (.03)

Drugs .06 .01

(.02) (.03)

R2 .55 .62

Sample size 2,982 1,949
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We decided to group residuals by weeks because, given our sample size, it is the time

unit that offers the best compromise in terms of making the scale as continuous as possible

without incurring problems of volatility derived from small sample sizes and the resultant

high sampling errors. In our sample, the lowest number of observations per week is 59

(week 17), which makes estimates of the variance robust enough.

To depict graphically the pattern of these weekly residual variances across 2011, we fit

them using a Lowess curve. Lowess is a nonparametric regression method proposed by

Cleveland (1979) that stands for local weighted regression.16 This method allows us to

observe changes in the weekly variance patterns without having to rely on a restrictive

functional form (e.g. linear, or quadratic).

Results are presented in Fig. 1 below, where the weekly variances of residuals across

2011 are illustrated in a scatterplot together with the Lowess curve, its 95 % confidence

interval, and a vertical dashed line representing the time when the new guideline came into

force.

We can observe a monotonic decrease in dispersion of residual variability by week

throughout the entire year, which can be understood as a decrease in the sentencing

variability observed after controlling for legitimate legal factors, i.e. a decrease in var(I).

However, the reduction does not correspond closely to week 23, the week in which the new

assault guideline came into effect. In fact, the fastest reduction occurred before that,

casting doubt over whether the increase in consistency happening across 2011 was caused

by the new assaults guideline.

One possibility is that we are observing an anticipatory effect consequence of the

familiarisation and training process that judges went through during consultation and after

the guideline was published. After all, the publication of the professional consultation

(October 2010) included a draft guideline, which was similar to the definitive guideline

that was eventually published the 16 March 2011. In addition, it is interesting to note that

the smooth transition between the weeks immediately before and after the guideline came

into force refutes the hypothesis that the new form brought a substantial change in terms of

data quality, in the form of either measurement error or non-ignorable missing data. If that

would have the case we would have expected to see an abrupt change exactly at that time

point.

It might also be argued that the apparent increase in consistency during 2011 could be

the result of sentences for assaults simply becoming more uniform. In Eq. (1), this would

correspond to a reduction in legitimate variability, rather than any change in inconsistency.

Uniformity implies a lack of nuance in sentencing decisions, which results in dissimilar

offences being treated alike, hence causing a deterioration in both proportionality and

consistency. This is exactly why the Sentencing Commission Working Group rejected the

application of a US-style grid system in England and Wales. In order to improve the

robustness of our analysis we proceed to explore this possibility by plotting the weekly

variability in overall sentence lengths for cases of assault across 2011 in Fig. 2, and to

facilitate comparison we have also superimposed results from Fig. 1. In terms of Eq. (1),

the overall variability var(S) corresponds to the upper line, the lower line approximates

inconsistency, var(I), and var(L) can be thought of as the difference between the two.

We see that the variability of sentence length increases after the guideline came into

force, which refutes the hypothesis that the observed decrease in variance of the residuals

is simply a result of increased uniformity. In fact, at a time where overall variation in

sentencing is on the increase, variation in sentencing amongst cases with similar legal

16 See also Keele (2008) for an excellent review of semi and non-parametric regression methods.
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factors is decreasing. Hence, we can deduce that the variability due to legitimate reasons

has increased, which could also be interpreted as an improvement in proportionality during

2011.

Exact Matching

Our second approach to investigate changes in consistency is both conceptually and

methodologically simpler. It can be implemented in three steps using descriptive statistics:

(1) offences are matched into groups with the same mix of legal factors, before and after

the new guideline came into force; (2) the variance in sentence length by group is

Fig. 1 Dispersion of residuals
(the Lowess curve is represented
by a continuous curve and the
confidence interval by the dashed
lines around it)

Fig. 2 Dispersion of sentence
length versus guidelines residuals
(the upper continuous line
represents dispersion in sentence
length, and the lower continuous
line dispersion in the residuals.
The dashed lines represent the
95 % confidence bands around
the Lowess curves for both the
residuals and sentence length)
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calculated; and (3) the difference of variances between same groups before and after is

interpreted as a measure of the change in consistency.

This approach could be considered an extension of the simple study of the variability

within same types of offences mentioned in ‘‘The Measurement of Consistency’’, with the

difference that now we control simultaneously for most of the relevant guideline factors,

including type of offence. In addition, unlike the dispersion of residuals, this methodology

imposes no restriction on the functional form of the relationship between legal factors and

sentence length, which delivers a more straightforward operationalisation of consistency.17

Despite the level of precision that the CCSS affords us in generating homogeneous

groups of offences, exact matching suffers from the same main limitation as the dispersion

of residuals. We can only match cases based on the guideline factors to which we have

access, and so matched cases may differ in ways which are unobserved. Hence, some

variability would be expected in the sentence outcomes amongst matched cases, even if

sentencing was perfectly consistent. As before, we circumvent this problem by invoking

assumptions that allow us to make temporal comparisons. Specifically, we assume that

sentence variability due to the unobserved guideline factors remained constant in the

before and after periods.

After matching offences into groups we excluded those that have fewer than two

observations either before or after because of the impossibility of calculating their vari-

ance. Under this constraint we achieved a match of 70 % cases from our sample (3,467

cases in total), classified in 139 different groups.

We found that in 57 % of these matched groups, our estimate of variance was lower for

the period after the new guideline came into force. Figure 3 shows the individual differ-

ences between the before and after variances; with each of the 139 groups plotted in the

x-axis and ordered in descending frequency from left to right.18 The fact that more than

half of the groups show a positive change (lie above y = 0), indicates that for a small

majority of groups of offences consistency has improved. This is especially noticeable for

the last groups (roughly those beyond group 80), which are the least common and therefore

the ones that might be expected to be more complex to sentence.

However, the percentage of cases showing a reduced dispersion using these one-to-one

comparisons can be a misleading estimate of the overall change in consistency. Groups’

sample size vary substantially (ranging from 4 to 230 observations), hence reduced dis-

persion in the majority of groups does not necessarily mean reduced dispersion in the

majority of the offences sentenced. For an estimate to properly account for the relative

frequency of different types of cases, a weighting adjustment needs to be implemented so

group differences in sample size are taken into account.

Equation (3) shows the statistic that we have designed to achieve this goal,
P

k
nk

N
s2

A;kP
k

nk

N
s2

B;k

ð3Þ

Sample variances are represented by the s2 terms which are calculated for before and

after groups, denoted by the subscripts B and A, with the subscript k indexing the different

groups, so k = 1, 2, …, K (in this case K being 139). Weights are defined as the sampling

17 Under the dispersion of residuals methodology a linear regression model has to be formulated to specify
the mathematical relationship between legal factors and sentence length. Although this model allows
considerable flexibility in specifying functional form, it can only ever provide an approximation to the true
empirical relationship.
18 The number of matched groups and their sample size are shown in Appendix 2.
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fraction of each group, that is the ratio of the sample size of one group, nk, over the total

sample size, N. The summation term over k means that the individual weighted differences

in sample variance are summed together to produce an overall measure of the change in

variance.

For our sample, the statistic yields a value of .923, which could be interpreted as a

7.7 % reduction in the weighted variance of the groups. To determine whether this

reduction is statistically significant we would normally use an F test. However, because of

the weighting adjustment and the summation of different groups, the test statistic that could

be derived from the ratio presented in Eq. (3) does not follow a standard F distribution. To

circumvent this problem we decided to produce the sampling distribution of the test

statistics using Monte Carlo simulations-described in Appendix 4 which indicated that the

reduction of the groups weighted variance is statistically significant at a five percent

significance level.

We can also use results from exact matching to explore within group changes in

variability.19 Standard F tests of equality variance could be used for this purpose.

Unfortunately, due to the small sample size of groups we only found a statistically sig-

nificant change in the variance for one matched group. This was the group of cases of GBH

with intent with 1–3 previous convictions and no aggravating or mitigating factors, where

we observe a 12.5 % reduction in their variance.

Therefore, in spite of having demonstrated that overall consistency has increased, we

cannot assess whether individual group-by-group comparisons are significantly more or

less dispersed in the majority of those groups because of their small sample size. This is a

paradoxical feature of exact matching. If we want to obtain a more precise estimate of

changes in overall consistency the more variables we have to match on the better, although

at the cost of ending up with only a few cases per group. If the interest lies in observing

changes in consistency for specific groups, we would recommend using a limited number

of controls. Here we have opted for the former.

Conclusion

Sentencing guidelines have been introduced gradually in the jurisdiction of England and

Wales since 2003, with the aim of increasing sentencing consistency. However, due to

Fig. 3 Variance reduction in
matched groups

19 The characteristics used to define the 10 matches, and their before and after variances are presented in
Appendix 3.

J Quant Criminol

123

Author's personal copy



methodological difficulties involving the measurement of consistency (Casey and Wilson

1998; Hofer et al. 1999; Pina-Sánchez and Linacre 2013) and the lack of adequate data, the

empirical explorations of the success of sentencing guidelines have been practically non-

existent (Roberts 2012; Ashworth and Roberts 2013).

In this paper we have used the recently published CCSS to assess changes in consis-

tency in England and Wales before and after the 2011 assault guideline came into force.

This has been achieved through development of two original methods, the dispersion of

residuals and exact matching, hence, contributing both to the methodological debate on the

measurement of consistency in sentencing, and to the understanding of the effect of the

sentencing guidelines in England and Wales.

In the application of exact matching we defined 139 specific groups of assault offences

by conditioning on eleven of the most relevant guideline factors, and observed that in 2011,

the variability of sentence length within matched groups decreased by a statistically sig-

nificant 7.7 % after the new guideline came into force. In the application of the dispersion

of residuals we studied how this increases in consistency developed throughout the year by

monitoring the unexplained variability derived from regression models that specify sen-

tence length on the same eleven guideline factors. Here, we found that increases in con-

sistency were monotonic, but did not correspond in any obvious way to the date the new

assaults guideline came into effect. We were therefore unable to prove a definitive causal

link between the new assaults guideline and the observed improvements in consistency.

Although no causal link could be established, the ability to analyse this link demon-

strates the strengths of combing exact matching and the dispersion of residuals. In par-

ticular, the former offers a direct and statistically testable measure for the change of

consistency between two periods; while the latter allows the visualisation of how those

changes took place through time, which helps to investigate whether they respond to

known events such as the introduction of a sentencing guideline.

In addition, through the application of these two methods we have also shed light on

other aspects of the new sentencing guidelines. Our regression analyses showed that the

effects of GBH and GBH with intent on sentence length compared to the reference case of

ABH were stronger following the implementation of the guideline. These effects align with

the Sentencing Council’s aim of increasing the proportionality of sentencing for assaults,

which was further underlined when we observed that the overall dispersion of sentence

lengths for assaults increased after the new guideline was introduced. Similarly, we also

found that previous convictions—an area of the old guideline that had been heavily crit-

icised—had a more predictable effect on sentencing after the new guideline came into

force.

The creation of guidelines in England and Wales is an ongoing process and to inform

that process more empirical analyses will be necessary. In this respect, the new CCSS

represents an extremely valuable resource that has not yet been discovered by most of

academics studying the jurisdiction of England and Wales. In addition to its remarkable

coverage and depth of detail, the CCSS will release new waves of data for the years

following 2011. This will add a greater longitudinal dimension to the dataset, which would

markedly increase the research possibilities of the dataset. For example, the bigger sample

sizes afforded by new releases of data could be used to replicate the exact matching design

presented here. This would allow observing the dispersion within matched groups with

greater accuracy, which could be used to identify the specific offences that are most

problematic to sentence, and this way obtain a more detail insight into the functioning of

sentencing guidelines. The study of the result of guidelines released in 2012 and beyond is

also likely to provide a more robust answer to the question of whether new sentencing
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guidelines cause increases in consistency. A longer time series would allow anticipatory

effects to be pinned down with greater accuracy, and comparison between offences would

allow the researcher to distinguish more clearly between general patterns in sentencing and

the effects of specific sentencing guidelines.

Appendix 1: Descriptive Statistics of the Variables Used

Variable Mean: before Mean: after SD: before SD: after

Log sentence length 6.11 6.25 .78 .85

Previous convictions 2.04 1.55 .71 .50

First opportunity .22 .30 .42 .46

Remorse .34 .29 .47 .45

Carer .05 .02 .22 .14

Gang .20 .08 .40 .27

Vulnerable .15 .10 .36 .30

Public officer .04 .04 .21 .20

Sustained .30 .32 .46 .47

Drugs .35 .35 .48 .48

ABH .53 .48 .50 .50

GBH .31 .31 .46 .46

GBH with intent .15 .21 .36 .41

Appendix 2: Matched Groups Ordered by Sample Size
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Appendix 3: Top Ten Largest Matched Groups

Type of
offence

Previous
convictions

Aggravating/
mitigating

Group
size:
before

Group
size: after

Variance:
before

Variance:
after

Variance
difference

ABH 0 – 112 112 .37 .42 -.05

ABH 1–3 – 141 89 .36 .30 .05

GBH 1–3 – 78 74 .21 .24 -.03

GBH 0 – 60 59 .32 .24 .08

ABH 1–3 Sustained 40 51 .50 .34 .16

GBH 1–3 Drugs 48 37 .23 .32 -.08

ABH 1–3 Drugs 62 35 .28 .20 .08

Intent 1–3 – 33 33 .30 .14 .16

ABH 1–3 First op. 34 28 .55 .32 .23

GBH 1–3 Remorse 28 28 .13 .24 -.11

Appendix 4: Monte Carlo Simulation

Our approach to determine whether the change in the groups weighted variance is statis-

tically significant involved four steps: (1) the simulation of a new dataset of sentence

lengths with the number of groups and cases per group corresponding to our CCSS data.

Simulations are drawn from different normal distributions for each group with mean of

zero and variance determined by sB,k
2 ; (2) the statistic presented in Eq. (3) is calculated

using the simulated dataset; (3) steps 1 and 2 are iterated 10,000 times so a sampling

distribution of test statistics can be constructed; (4) the estimate of from Eq. (3) using the

Fig. 4 Simulated sampling distribution
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real data is compared to the 5th percentile of the simulated sampling distribution, and if the

former is smaller we can say that the reduction in the variance after the new guideline came

into force is statistically significant.

In Fig. 4 we show the simulated sampling distribution together with two vertical lines: a

continuous red line signalling the 5th percentile at .927 and a black dashed line indicating

the value of our test statistics at .923. Since the latter is smaller than the former we can

claim that the observed reduction of the aggregated group variance after the new guideline

came into force is statistically significant.
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