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Abstract

Using data obtained from the United States Sentencing Commis-
sion’s records, we examine the extent to which the Federal Criminal
Sentencing Guidelines curbed judicial sentencing preferences based
on gender, race, and ethnicity. Our structural utility maximization
model of judicial sentencing and a new generalized nonlinear decom-
position methodology allow us to conduct a counterfactual exercise
examining the impact of the guidelines on sentences during our pe-
riod of study. Our results indicate that, under the guidelines, and
after controlling for circumstances such as the severity of the offense
and past criminal history, judicial preferences strongly favor women
while also disadvantaging black men. We find that in the absence of
the guidelines the estimated unadjusted sentencing gaps would have
diminished slightly but judicial preferences would have increased the
unexplained gap. Our findings stand up to a wide variety of robust-
ness checks.
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1 Introduction

In the 1980s, the Federal Criminal Sentencing Guidelines were established in
part to reduce perceived disparities in sentences. We address the question of
whether or not they impeded judicial proclivities to steer prison sentences in
favor or against convicted defendants on the basis of their race/ethnicity or
gender. The answer to this question is important because it identifies the limits
to what a much heralded reform can accomplish in terms of attenuating gender
and racial disparities in sentencing outcomes.

The full extent of racial/ethnic and gender discrimination in the criminal
justice system is not a question that we propose to answer here. This issue would
have to consider the entire process starting with decisions governing arrests,
charges, prosecution, acquittal vs. convictions, and prison sentences. Instead,
we focus on the preferences of the sentencing judge. Our conceptual framework
posits a judicial random utility function over sentences that is subject to utility
costs of departures from the guidelines. The motivation for this structural
approach is twofold. First, our data contain mass points that make a linear
model unsuitable. Specifically, 13% of all criminal sentences involve no prison
time, 21% of sentences fall at guideline lower bounds and 6% occur at guideline
upper bounds. Second, by developing a model which accounts for the bunching
of sentences at these mass points, we are in a position to analyze how sentences
would have been handed down had the guidelines not existed during our period
of study.

Accordingly, we treat the sentencing outcome variable from utility maximiza-
tion as a mixed discrete-continuous variable. The econometric model implied
by our random utility model is what might be termed a partially uncensored
ordered probit model. We then estimate our model for six different racial/ethnic
and gender groups using sentencing data from a period during which the guide-
lines were in effect. Our key conditioning variables are the criminal severity
and history scores that mechanically determine the sentence range permitted
under the guidelines. We acknowledge that judges may have some ability to
influence these scores. Assuming that judges will harmonize the score with
their preferred sentences, our results will represent a lower bound of potential
judicial bias. We then decompose sentencing gaps using a new decomposition
methodology that is appropriate to the estimated econometric model of sentenc-
ing outcomes. This decomposition builds upon the generalized decomposition
developed in Neumark (1988) and Oaxaca and Ransom (1988, 1994). Finally,
we conduct a counter-factual analysis of sentences in the absence of the guide-
lines by setting the estimated utility costs to the judge of departing from the
guidelines to zero.

Our analysis yields a number of interesting results. First, we find strong
evidence of favoritism towards females vis-a-vis males among whites, blacks,
and hispanics as well as discrimination against black males vis-a-vis white males.
Second, we find evidence that these unjustified gaps in sentences would increase
to some degree in the absence of the guidelines. Finally, we find evidence of
larger unjustified sentencing gaps when using a measure of criminal severity
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that judges should be less able to influence. This is evidence that our results
inform us on a lower bound of discrimination, as judges may be able to mask
some of the discrimination by harmonizing the calculated severity score with
their own preferred sentence. It also serves as a reminder that the effect of
preferences often continues to persist even after legislative reform attempts to
curb the expression of those preferences. We conduct a number of robustness
checks and find that the above results generally hold.

2 Literature Review and Background

2.1 Brief History of the Federal Criminal Sentencing Guide-
lines

Until the mid-1980s, federal judges enjoyed wide discretion in the determination
of criminal sentences. The establishment of the parole board in 1910 had de-
creased that discretion somewhat and made sentences partially indeterminate.
The discretion vested with parole boards was supported by those who believed
in rehabilitation of prison inmates, until it became apparent that parole was
not achieving the rehabilitative purpose. Those who believed in rehabilitation
became increasingly unhappy with the perceived disparities in sentencing of like
crimes and with the perceived abuses of discretion by judges. Believers in de-
terrence as a goal of sentencing were also equally disenchanted by the perceived
leniency of judges. The legislative stage was set to strip judges of their wide
discretion and provide more determinate sentencing. See Stith and Koh (1993)
for a detailed legislative history of the guidelines.

The passage of the Sentencing Reform Act (SRA) in 1984 created the United
States Sentencing Commission (USSC) which was vested with the power to de-
velop mandatory guidelines that would reduce “unwarranted” disparities in sen-
tencing. Congress did not define what “unwarranted” meant, rather it was up
to the sentencing commission to determine which disparities were unwarranted.
The federal sentencing guidelines formulated by the commission essentially de-
termined that disparities based on race, gender, age, income, number of depen-
dents, etc., were unwarranted. The core of the guidelines is a matrix called the
sentencing table, which contains a range of allowable sentences for each level of
offense severity and criminal history category.1

Judges were allowed to depart from the mandatory guideline range only
for reasons that were not adequately considered by the sentencing commission
in formulating the guidelines. Judges were also required to provide a written
rationale for departures that were not requested by the prosecutor. Prior to the
guidelines, there was virtually no appellate review of a trial judge’s sentencing
decision. After the guidelines, departures could be appealed by the prosecutors
or the defendants. The calculation of offense level (severity) was also made
reviewable by a higher court.

1See www.ussc.gov/2009guid/TABCON09.htm.
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Even though the guidelines removed much of the judicial discretion in sen-
tencing, judges still enjoyed some leeway in the determination of offense levels.
While the base offense level is determined by the charge of conviction, judges
could adjust the base level up or down based on a number of fact driven charac-
teristics. For example, the base offense level may be adjusted upwards by 2 to
3 points based on the victim’s characteristics, and by 2 to 4 points if the defen-
dant played an aggravating role in the crime. The calculation of offense level is
generally accorded deferential treatment by higher courts while departures are
scrutinized more closely.

In calculating the offense severity and imposing the final sentence, judges
were often required to consider facts that were not determined at trial by a
jury. This ultimately led to the guidelines failing the test of constitutionality in
United States v. Booker, 125 S. Ct. 738 (2005). Booker turned the guidelines
into advisory rules instead of mandatory.

The sentencing guidelines transferred a large part of sentencing discretion
to prosecutors by making the sentence so strongly depend on the offense level.
Because the prosecution and the defendant could more accurately predict what
the sentence would be for different charges, the guidelines led to an increase
in “charge bargaining”and “fact bargaining”. Charge bargaining occurs when
the prosecution negotiates a plea deal based on a lower charge than the initial
charges at arraignment. Fact bargaining occurs when the plea deal involves
stipulation of a set of facts that would result in a sentence range under the
guidelines that is more desired by the parties to the plea deal. A change to Fed-
eral Rules of Criminal Procedure in 1999 made charge and fact bargaining even
easier by allowing plea bargains that were conditional on the court accepting the
negotiated sentence, or alternatively a sentence range or sentencing factor. The
sentencing commission sought to combat the problem of increased prosecuto-
rial discretion by enlisting probation officers to provide factual information that
judges could rely upon for sentencing decisions. Judges were allowed to reject
plea deals and consider all relevant conduct and base sentences on facts whether
these were present in the plea deal or not. But according to a report2 released
by the USSC, overworked trial judges rarely question the facts as stipulated by
the plea bargain. Probation officers also do not “disturb stipulations and in any
event are rarely asked for their opinion until after the plea deal is accepted.”
King and O’Neill (2005).

In theory, judges do retain some discretion in offense level calculations as
pointed out in Schanzenbach and Tiller (2007). If judges opt to take additional
facts into account or adjust the offense level based on facts not found in the
plea deal, the sentencing range can change quite dramatically, especially in
drug cases. If indeed judicial discretion in offense level calculations is a major
source of sentencing disparities, our results must be interpreted carefully. We
argue below that in this instance, our results can be interpreted as lower bounds
estimates of judicial preferences.

2“United States Sentencing Commission: Fifteen Years of Guidelines Sentencing” (Novem-
ber 2004), p. 86.
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2.2 Literature Review

A number of studies have examined issues related to criminal sentencing. One
strand of this literature has looked at the optimal degree of judicial discre-
tion under various assumptions includes Miceli (2008), Bar-Gill and Gazal Ayal
(2006), Shavell (2005), Reinganum (2000), and Reinganum (1988). Our focus
is rather on how the sentencing guidelines affect race and gender differences in
sentencing outcomes.

Since one of the primary goals of sentencing policy over the last few decades
has been to avoid such disparities, it is important to properly estimate whether
the guidelines actually reduced these unwarranted disparities. Empirical papers
that have attempted to do this take different approaches to measuring the vari-
ation in sentencing. Waldfogel (1998) distinguishes between “good sentencing
variation” and “bad variation” and asks whether the guidelines reduced the
“bad variation” that occurs due to “capricious or malicious” behavior of judges
(p. 304). His results, based on an analysis of federal criminal cases decided
in California between 1984 and 1987, suggested that the guidelines would not
be effective at reducing only the bad variation; they would reduce fairness en-
hancing “good variation” as well. Bushway and Gelbach (2010) model judge’s
preferences in the context of bail setting and find evidence that, holding other
characteristics constant, judges in a number of counties discriminate against
blacks.

Lacasse and Payne (1999) analyze cases that arose in the federal district
courts of New York during 1981 – 1995, and find that the amount of variation
attributable to judges increased after the guidelines went into effect. These
results are based on a regression of the prison term on a set of indicator variables
for the judge assigned to the case, a indicator variable for post-reforms cases,
indicator variables for offense type and a selection term indicating the regime
choice of plea or trial. In contrast, Anderson, Kling, and Stith (1999) examine
the inter-judge disparity in average length of prison sentences and find that the
disparity in sentences declined after the guidelines went into effect. Using data
on a sample of cases that were assigned to judges deemed to be “active”, the
disparity in sentencing was measured as the dispersion of a random effect in
a negative binomial model. To account for variation in the mean prison term
that might come about from differences in the type of offenses pre- and post-
guidelines, the authors used a set of weights based on the shares of offenses
from 1986-87 in both periods. Abrams, Bertrand and Mullainathan (2010) also
find evidence of racial disparities and variation across judges in incarcerations.
While we do not possess data that allows us to identify the individual judge, our
approach will allow us to identify the preference based behavior of the average
judge.

Schazenbach (2005) used the political, racial and gender composition of the
bench at the district level to estimate the effect of judicial characteristics on
sentencing disparities. The race and gender bias inferred in Schazenbach (2005)
is also based on estimated coefficients of indicator variable indicators of race
and gender. Schazenbach and Tiller (2007) focus on both sources of judicial
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discretion (calculation of final offense level as well as departure from the guide-
line range) and find that judges strategically use the ability to adjust offense
levels and departures to achieve the sentence outcomes that are more in line
with their political beliefs. They also find that the use of departures to achieve
desired sentence is influenced by the degree of political alignment between the
sentencing judge and the circuit court while the use of adjustments is not so
influenced.

Sorensen, Sarnikar and Oaxaca (2012) find evidence of racial and gender
gaps in sentencing, as well as evidence that judges took into consideration other
characteristics, such as age and marital status, that should not have been con-
sidered under the guidelines. Here, we expand that analysis to study a wider
set of groups, and also address how sentencing disparities were affected by the
existence of the guidelines themselves.

Most relevant to our own study is that of Mustard (2001). He used sen-
tencing data from the USSC on cases resolved between 1991-1994 and found
that blacks, males and offenders with low levels of income received substantially
longer sentences. He also finds that departures from guidelines produced much
of the disparity, with the largest black-white disparities occur in drug cases.
Our study of more recent data is similar in approach to that of Mustard (2001).
We expand on Mustard’s (2001) analysis by allowing for a full interaction of
the weights on characteristics between the groups in question. Additionally, our
non-linear estimator allows us to study the bunching of sentences that occur
at the high and low end of the guidelines, and how this varies across race and
gender. Further, we are able to estimate how mean sentences would have been
different if the bunching at the guidelines had not occurred. The question of
the effect of the absence guidelines has to our knowledge only been addressed
by Nutting (2012), who finds evidence that sentences dropped for women after
Booker.

3 Data

The data used in this study are obtained from the United States Sentencing
Commission’s data collection efforts and pertain to cases that terminated in
convictions over the period 1996-2002. The data set is available from the Federal
Justice Resource Statistics Center (Bureau of Justice Statistics, 1997a, 1997b,
1998, 1999, 2000, 2001, 2002). We construct our cleaned dataset by including
all observations where we know the individual to be between 18 and 65 years
old at the time of sentencing, where we know the individual to a be a U.S.
citizen, where gender and race of the individual are known, dropping individuals
who are not black, white or hispanic, dropping individuals with sentences not
of finite determined length (i.e. life sentences or the death penalty), and for
whom potential control variables are non-missing.3 The vast majority of the

3Our raw dataset has around 380,000 observations. Our final dataset contains around
85,000 observations. Of the 300,000 observations that are lost in the data cleaning process,
around 150,000 are a consequence of often missing data on the type of defense counsel. In
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sentencing cases were the result of guilty pleas (95%) as opposed to conviction
by trial (jury or bench). Consequently, we focus only on the guilty plea cases.4

Individuals appear in our dataset after being convicted of a number of different
types of Federal offenses. While there are over 30 different types of offenses that
appear in our data and types of offenses do vary across years, a small number
of offenses dominate. Specifically, drug trafficking accounts for around 40% to
45% of offenses, gun charges around 10%, and fraud around another 15%.5

Table 1 presents the means of our outcome variable (length of sentence in
months) and control key variables. These two control variables for the sen-
tencing guide lines are captured by the severity of the final/current offense
(XFOLSOR) and criminal history (CRIMHIS). Both variables are constructed
from measures set according to fixed formulas established by the U.S. Sentenc-
ing Commission. To calculate the offense level, the case is assigned a base level
offense and then adjusted for various aggravating circumstances such as the use
of a firearm in the crime or obstruction of justice, or for mitigating circum-
stances such as acceptance of responsibility. The criminal history measure is
a function of both the length of prior imprisonments and how recently these
sentences were given.6

We see that women in each racial/ethnic group receive lower sentences than
their male counterparts. We can see also that for all three groups of women,
both criminal severity and history are lower than for men in their group. Along
racial lines, the most striking difference is between white males and black males,
the latter receiving an average sentence almost twice as long as the former. As
with the cross gender comparisons, we also see that the group receiving the
higher sentence has both higher average severity and history. This evidence
suggests that at least some of the sentence gap is justified. However, further
analysis is needed in order to determine how much of the sentence differential
is justified by differences in circumstances (severity and history).

While clearly there are instances in which the final offense level (XFOLSOR)
is determined in part by the sentencing judge, estimation of the sentencing model
does not take account of the possibility that the criminal severity score may be
endogenous. The potential bias that might arise from endogeneity in the calcu-
lation of the final offense level would be two-fold. First, any judicial preference
based on gender and race would influence the calculated final offense level so as

the appendix, we confirm that our main results are robust to the inclusion or exclusion of
these observations. Around 66,000 observations are lost on account of being non-citizens or of
citizenship status being missing. Our age, gender, race, and ethnicity restrictions lose another
30,000 observations.

4The appendix also presents results confirming the robustness of our results to the inclusion
of sentences handed down after a convication by trial.

5These figures were calculated using the OFFTYPE and OFFTYPE2 variables for the
years 1996-1998 and 1999-2002, respectively.

6For details on the construction of these variables, please see the following documents on
the USSC’s website:

http://www.ussc.gov/training/sent ex rob.pdf
http://www.ussc.gov/training/material.htm
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to minimize the apparent racial and gender-based sentencing disparities. This
should lead to a downward bias or underestimation of the unexplained racial
and gender based sentencing gaps. Second, the presence of utility costs for
departures from the guidelines would be expected to encourage judges to “har-
monize” the calculated criminal severity index scores so as to make it less likely
that a judge would appear to be departing from the guidelines. This would
lead to underestimates of the frequency of departures and in the utility costs of
departures. Left untreated, the potential bias will lead to underestimation of
race and gender based judicial preferences, departures from the guidelines, and
utility costs of departure. So any manifestation of judicial bias, guideline depar-
tures, and utility costs of departures from our estimated sentencing model would
indicate the actual presence of these factors despite the downward bias. Later,
we report on evidence of this harmonization effect by using a more preliminary
severity measure (BASEHI). Judges should have less of an influence over this
measure, and we indeed see evidence of more discrimination when using it.

4 Model

Our model of judicial sentencing preferences holds that the judge seeks to max-
imize their utility over the ideal sentence for a convicted defendant, subject
to utility costs from departures from the sentencing guidelines. We specify a
quadratic utility function

Ui =
−1

2

(
Si − S

∗

i

)2
− θh(Si −Gh

i )(D+
i ) − θl

(
Gl

i − Si

)
(D−i )

where for the ith convicted defendant, Ui is the sentencing judge’s utility, Si

is the sentence awarded, S∗i is the ideal sentence in the absence of costs from
departures from the sentencing guidelines (sentencing bliss point), Gh

i is the
maximum sentence specified by the guidelines, Gl

i is the minimum sentence
specified by the guidelines, 0 ≤ Gl

i ≤ Gh
i , D+

i and D−i are indicator variables for
upward and downward departures from the guidelines and are defined by D+

i =
1
[
Si > Gh

i

]
and D−i = 1

[
Si < Gl

i

]
. The parameter restrictions are θh, θl > 0.

Utility maximization implies the FOC:

∂Ui

∂Si
= − (Si − S∗i ) − θhD

+
i + θlD

−
i = 0

which yields the sentencing function

Ṡi = S∗i − θh D
+
i + θlD

−
i ,

where Ṡi is the constrained utility maximizing sentence. Note that for a judge
for whom D+

i = 1 for a given defendant, it is the case that Ṡi − S∗i = −θh < 0.
In other words, the utility maximizing sentence is below the ideal sentence. The
judge would depart upwards from the guidelines but not as much as would have
been preferred in the absence of the guidelines. Similarly, for a judge for whom
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D−i = 1 for a given defendant, it is the case that Ṡi − S∗i = θl > 0. In other
words, the constrained utility maximizing sentence is above the ideal sentence.
The judge would depart downwards from the guidelines but not as much as
would have been preferred in the absence of the guidelines. Actual sentences
deviate from ideal sentences whenever the guidelines are binding.

Note that some departures from the guidelines can only be initiated by the
prosecution. These are known as 5K1.1 departures after the policy guideline
that governs them. Because these departures are not initiated by the sentencing
judge, we explore how our results differ based on the inclusion of these cases.
Accepting prosecution’s 5K1.1 motion and departing from the guidelines may
be less likely to lead to an appeal, but these departures also impose a utility
cost on the judge in terms of attracting additional scrutiny from the sentencing
commission and outside researchers. Our empirical results present evidence of
judicial bias both including and excluding these departures.

We assume that the ideal sentence is specified by the stochastic function

S∗i = X ′iβ + εi (1)

where X ′i is a vector of the defendant’s characteristics and facts of the case
that determines the judge’s preferences for the ideal sentence, β is a vector of
parameters, and εi represents random utility and is distributed i.i.d. N(0, σ2

ε).
Given the threshold nature of the guidelines, the actual sentence awarded is

based on a utility maximization problem which spans 6 regions:

Discrete Continuous

Si = 0 0 < Si < Gl
i

Si = Gl
i Gl

i < Si < Gh
i

Si = Gh
i Gh

i < Si

Cox and Oaxaca (1982) derive a simple Tobit model of the median legislator’s
preference for a minimum wage based on utility maximization. Generalizing
their utility model, we obtain a model that we term the “partially uncensored
ordered probit model”, which allows for mass points at 0, Gl

i and Gh
i , as well

as for a continuously distributed variable in the other three regions. Our utility
maximization behavioral assumption and specification of S∗i yields the likelihood
function and expected values for this model, allowing us to use Full Information
Maximum Likelihood (FIML) to estimate the β and θ parameters and compute
the expected length of sentences needed for the decompositions that we describe
next. Details on our estimator are found in Appendix C.

4.1 Decomposition Methodology

To examine how much of the gender/race differences in sentences can be ascribed
to leniency toward one group or another, we estimate gender/race preferences in
criminal sentencing outcomes by applying empirical methods developed in the
labor economics literature. These methods have the advantage of decomposing
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group differences in sentencing outcomes into three different components: one
due to differences in the observable circumstances of the convictions and the
other two pertaining to judicial preferences for each group in a binary com-
parison. Conventional decompositions adopt the outcome model of one group
as the norm and predict the outcome of the other group from this norm, e.g.
Oaxaca (1973). This approach attributes all of the unexplained outcome gap
between two groups as the result of the second group’s outcome deviating from
that predicted on the basis of the outcome model for the first group. A gen-
eralized decomposition methodology exists that permits one to apportion the
unexplained outcome gap to a positive preference for one group and a negative
preference for the other group, e.g. Neumark (1988), Oaxaca and Ransom
(1988, 1994). A natural norm for the generalized decomposition is the esti-
mated model obtained from pooling the groups being compared. In the present
case of the partially uncensored ordered probit model, we estimate the model
with a pooled sample of all observations and also separately for each of the six
demographic groups. The predicted mean sentences are obtained from

Ŝ0
j =

Nj∑
i=1

Ŝ0
ji

Nj
, (pooled model)

Ŝj =

Nf∑
i=1

Ŝji

Nj
, (own model)

where j is a place holder for the group being examined (male, female and
black, white, or hispanic).

Consider a decomposition of the mean sentence between two groups, k and
l. The decomposition of observed sample mean sentences proceeds according to

S̄k − S̄l =
(
Ŝk − Ŝl

)
+ δ̂kl (2)

=
(
Ŝk − Ŝ0

k

)
+
(
Ŝ0
l − Ŝl

)
+
(
Ŝ0
k − Ŝ0

l

)
+ δ̂kl

where S̄j =

Nj∑
i=1

Sji

Nj
for both k and l. The term δ̂kl is the difference between

the sample mean sentencing gap S̄k − S̄l and the predicted mean sentencing

gap (Ŝk − Ŝl) =
(
Ŝk − Ŝ0

k

)
+
(
Ŝ0
l − Ŝl

)
+
(
Ŝ0
k − Ŝ0

l

)
. The term (Ŝk − Ŝ0

k)

estimates judges’ sentencing preferences toward group k (when compared to the

population as a whole), the term
(
Ŝ0
l − Ŝl

)
measures sentencing preferences

toward group l (when compared with the population as a whole), and the term
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(
Ŝ0
k − Ŝ0

l

)
estimates the portion of the predicted sentencing gap attributable

to differences in the case circumstances (between groups k and l).

4.2 Absence of Guidelines

In order to determine the extent to which the U.S. Federal sentencing guide-
lines curbed judicial sentencing preferences based on gender and race, one needs
to construct a counterfactual. The judicial utility maximization model corre-
sponding to the counterfactual absence of the sentencing guidelines (ignoring
statutory sentencing limits) would simply be

Ui =
−1

2

(
Si − S

∗

i

)2
with the FOC given by

U ′(Si) ≤ 0

Si · U ′ = 0.

By setting our estimates of the θ terms to 0, we are able to construct the ex-
pected sentence length along the lines of a standard Tobit model and decompose
the expected sentencing gap between two groups as shown above.

5 Empirical Results

5.1 Preliminary Evidence

Our later analysis will control for the bunching in sentences length around the
upper and lower end of the guidelines shown in Figure 1, and also allow flex-
ibility across groups in the sentence determination process. To begin, we run
a simple OLS regression pooling all of our observations together and including
indicator variables for each of the six groups for which we report mean sentences
in Table 1. In this estimation we control for a number of factors that may affect
sentences.7 These controls include demographic variables such as education,
material status, number of dependents and age. The also include an indicator
for whether the individual had a private attorney, indicator variables for the
criminal history category, a cubic of the criminal severity score, and fixed ef-
fects for the circuit and year in which the sentence was handed down. These
variables are described in Table 2 and summary statistics are reported for each
demographic group in the appendix.

7Many of these control factors, such as education and access to a private defense attorney
may differ across race and gender as well. To the extent that differences in these factors
result in an unequal distribution of resources across race and gender, our results represent a
lower bound of unjustified differences in sentence length as a whole. However, our intention
is to estimate how much of the sentence gap can be attributed to judicial bias. With the
possible exception of the criminal severity score (discussed at more length elsewhere), the
sentencing judge should have no influence over our control factors. Thus, they are appropriate
to condition on if our intention is to estimate judicial bias in sentencing.
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Table 3 presents the results of our linear estimation on two different samples:
1) all sentences in our final dataset (left column) 2) only sentences in our final
that fell within the guideline range (right column). In the left column, we see
strong evidence that sentences differ across groups, even when conditioning on
important factors. The coefficient on the indicator variable for all three female
groups is negative and significant, indicating that females receive sentences that
are 4.45 to 5.44 months shorter than white males, on average.8 The positive
and significant coefficient for black males suggests that, even after conditioning
on severity and history, African American males receive higher sentences than
do white males. We find no significant differences between white and hispanic
males. When we limit our analysis to cases within the guidelines, we see a
somewhat different picture. Here, we find evidence that (at the 5% level) white
women receive higher sentences than white men, and other women receiving
sentences that are at least not lower than those of white men. We no longer
find evidence of black men receiving higher sentences. These findings paint us
two different pictures: when looking within the guidelines, where the law reduces
judicial discretion and sentences based on the judges preferences would arguably
be easier to observe, we see little evidence of the type of preferences that appear
when we look across all sentences. In summary, Table 3 both provides us with
some more preliminary evidence that judicial preferences may affect average
sentence length across groups and also shows the importance of considering the
role of the guidelines (and departures from them) in our more rigorous analysis.9

5.2 Utility Maximization Model

5.2.1 Estimation Results

Table 4 presents results from our utility maximization based model. The table
presents seven sets of estimates: in the left column are the estimates from a
pooled sample, and the next six columns present results for each of our groups.
We see that sentence length is monotonically increasing across our criminal
history category for all groups (though each coefficient is not always significantly
different from the previous). While each term in the criminal severity score
(XFOLSOR) cubic is not always significant, the three terms are always jointly
significant at the 99.99% level. Additionally, the mean and median marginal
effects of an increase in severity is positive for each group and are on the order
of between around 1.50 and 4.28 months of additional sentence length. As shown
by in Sorensen, Sarnikar and Oaxaca (2012), significant coefficients on many of
the demographic characteristics suggest that judges are taking into consideration
factors that were not generally allowed to influence sentence length under the
guidelines.10

8We cannot reject an F-test of the equality of these three female coefficients, suggesting
that all three of these groups of females receive the same amount of additional leniency when
compared to white males.

9Full results from these linear estimates are available upon request from the authors.
10In addition to race, sex and national origin, the guidelines also exclude factors such as

socioeconomic status, family ties and responsibilities, and (with only limited exceptions) age
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The bottom panel of Table 4 reports estimates of the θ terms. As we dis-
cussed in the previous section, these terms represent the utility cost to judges
of departing from the guidelines. They are identified by the degree of bunching
that we observe at the top and bottom of the guidelines. Their relative values
inform as to the relative cost to judges of departing from the guidelines for each
group and can inform us about sentence gaps between groups. Their absolute
values will help to inform us as to how sentences would have been handed down
differentially had the guidelines not been in place. Our estimates suggest that
judges find it more costly to depart downwards than upwards: our pooled model
finds that a judge would rather depart 46.17 months from their ideal sentence
than depart one month from the lower end of the guidelines and would rather
depart 25.99 months from their ideal sentence than depart one month from the
upper end of the guidelines. The higher utility cost of departing downward
than upward is consistent with the guidelines being established in response to
concerns about excessive leniency by judges. We see that the three lowest down-
ward departure cost estimates are for the three female groups, while the highest
estimate is for black males, all consistent with the observed sentencing gap. Our
group-wise estimates of the upward departure costs produce counter intuitive
results. However, upward departures occur at a much lower frequency and thus
should not drive our decomposition results.

5.2.2 Decomposition and Counterfactual Analysis

With the above parameter estimates, we are able to compute two average pre-
dicted sentence lengths for each group: 1) using the parameters from an es-
timation of our model using only individuals from that group, and 2) using
parameters from an estimation of our model pooling all data. The former gen-
erates a baseline prediction, the latter tells us how sentences would have differed
had this group been treated like all other individuals.11 By comparing predic-
tions by own and pooled parameter estimates, we are able to decompose the
sentencing gap, as discussed in the previous section.

Table 5 presents our decomposition estimates. The top panel decomposes
the gender gap between our three racial/ethnic groups, while the bottom panel
decomposes four racial/ethnic gaps. For each group wise comparison, we present
a decomposition of the gap under the guidelines as well as a decomposition of
the gap under the assumption that the guidelines had been removed entirely
(in other words, the utility cost of departure had been set to 0). For each
decomposition, the first column presents the observed gap between the two
groups and the second presents the predicted gap in our model (which is what

and education.
11In Appendix Table A7, we report our expected sentences by group and parameters used.

The table also shows the likelihood of being in each of six regimes (1) 0 sentence, 2) strictly
positive but below lower end of guidelines, 3) at lower end of guidelines, 4) within guidelines,
5) at upper end of guidelines, 6) above upper end of guidelines, the expected value of the
sentence for individuals that fell into each regime, as well as an overall expected value. Please
note that the overall expected value is not necessarily equal to a weighted average of the
expected values of of individuals within each regime, due to non-linearities.
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we decompose); no observed gap exists in the absence of the guidelines. The
third column shows how much of the predicted gap can be explained by different
circumstances facing the two groups in question, while the fourth column gives
the remaining gap that is unexplained. The unexplained gap represents an
estimate of the portion of the total predicted gap which may be attributed to
bias stemming from judicial preferences. Of course, as we have noted above,
this will simply be a lower bound of this potential bias if judges influence the
criminal severity score in the same direction as their preferences affect sentences.
Because of our use of Oaxaca and Ransoms’s (1988) generalized decomposition
approach, we are able to further decompose the unexplained gap into portions
attributed to favoritism or discrimination towards each group relative to the
general population.

The top panel of Table 5 examines the gender sentencing gap and finds
large unexplained gaps for all three groups. Of the 20.64 predicted gap between
average white male and white female sentences, only 14.34 of these months can
be explained by different circumstances facing the two groups. The additional
6.3 months remain unexplained and can be attributed to judicial bias. Very little
of this gap (only 0.10 of a month) can be attributed to judges treating white
males more harshly than the population as a whole, while a full 6.20 months can
be explained by judges treating females more leniently than the population as
a whole. When we conduct our counterfactual exercise of removing the utility
cost to departure, we see that the predicted gap falls slightly, the explained gap
falls more sharply, and thus the unexplained gap increases. The increase in the
unexplained gap is due mostly to an increased level of leniency toward females.
The reason for this is straightforward: in the absence of the guidelines, sentences
fall for both white males and white females, but by more for white females
on account of judicial preferences. The gender gap among blacks is similar,
though slightly larger than for whites on account of a larger unexplained gap
for black males versus the general population (which will become even clearer
once we view the bottom panel of the table). The hispanic gender gap is very
similar to the white gender gap. In all cases, removing the guidelines leads to
larger unexplained gaps between male and female sentences on account of more
leniency towards females.

In the bottom panel of Table 5, we examine racial gaps. Here, the observed
gaps and predicted gaps represent the sentence for the white group minus the
sentence for the minority group. As average sentences for whites in our data
are always lower than those for their minority counterparts, this difference is
negative. In contrast to the gender gaps, most of the racial gap can be explained
by different characteristics, such as criminal severity and criminal history, faced
by the individual. For example, 28.98 months of the 31.56 of the black white
gap among males can be explained by differences in circumstances. The unex-
plained gap of 2.58 months between black and white males is the largest gap
along racial lines that we uncover in our analysis. This is mostly attributed to
bias against black males rather than bias in favor of white males. Along the
other three lines along which we decompose racial sentencing gaps, we find no
evidence of unexplained gaps greater than one month. It should be noted that
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the female racial gaps include large terms in absolute value for each sub-part of
our unexplained gap. This simply means that both minority and white women
are treated different than the average individual (i.e. including males), but that
this treatment nets out to no significant difference between the two groups, as
was alluded to in our earlier linear analysis.

We note that our analysis does not conclude that large amounts of racial bias
do not exist in the criminal justice system. In fact, institutional factors such
as the the crack-powder cocaine disparities in the guidelines that were in place
at the time could be regarded as inherently biased against African Americans.
However, this is not a case of judicial bias. In summary, our main decomposition
results find that 1) judicial preferences lead to lower sentences for otherwise
equivalent males and females, 2) these preferences would produced even greater
gender sentencing gaps in the absence of the utility cost of departing from the
guidelines and 3) small unexplained racial sentencing gaps exist for most groups.

As we have previously noted, judges may influence the criminal severity
score. If this were the case, one of our key conditioning variables would be en-
dogenously determined. If a judge’s preferences affect sentences and the severity
score in the same direction, some of the judicial sentencing bias would be hid-
den. We acknowledge this concern, and the potential that our results represent
only a lower bound of the potential discrimination.

While we believe that simply estimating a lower bound of the sentence dif-
ferential is informative both to other researchers and policy makers, we pursue
an alternative, plausibly more exogenous, measure of criminal severity. In Table
6 we present results using the preliminary score, which the judge should have
less an ability to influence. We hope that examining these additional results will
help to inform us about potential biases in the estimation of the unexplained
gap. Our results in Table 6 produce almost uniformly higher estimates of the
total unexplained gap (the exceptions being cases where we did not find large
levels of discrimination in our original analysis, along with some of the coun-
terfactual analysis). These results indicate that judges’ ability to impact the
criminal severity score may indeed mask some portion of the discrimination that
is taking place and underline our earlier assertion that our main results should
be considered a lower bound of the role of judicial preferences.

5.2.3 Further Robustness Checks

In Appendix B we report decomposition results from a number of robustness
checks. Tables B1 and B2 look at sentencing years exclusively before 1999
and after 1999, respectively. We break our sample up to test for robustness to
F.R.Crim.P that made charge and fact bargaining easier. We see no systematic
changes in our estimates of the unexplained gap: results are quantitatively
similar and the gap shrinks for some groups and grows for others between these
two periods.

In Table B3 we calculate our decomposition after reconstructing our dataset
by not dropping observations for which information on the type of defense coun-
sel is missing; we then omit this variable from our estimation. This greatly
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expands the size of our pooled regression to over 191,000 observations. We see
that our main results are robust to the inclusion or exclusion of these observa-
tions. In these estimations, convergence was achieved for all groups with the
exception of white females, for whom it was forced after 200 iterations for white
females.

Our baseline results include both circuit and year indicator variables to con-
trol for changes in sentence length by group both over time and different average
sentences by group across circuits. In Table B4 we have attempted to control
for changes over time in each circuit by including circuit specific time trends.
Estimating these additional parameters was non-trivial in our non-linear model,
and convergence was forced after 200 iterations in the estimation of the model
for white females. While the non-convergence may limit the reliability of these
estimates, we do in fact find very little difference between these estimates and
our main estimates that do not include circuit specific time trends.

Our final two robustness checks are reported in Tables B5 and B6. In these
two tables, we change our sample construction. In Table B5 we have dropped all
downward departures given on account of substantial assistance to the prosecu-
tion. Here, we find that for groups where there was a noteworthy unexplained
gap in our main results, the gap has fallen significantly (i.e. for all gender
comparisons, and for the comparison between black and white males). This
provides some evidence that bias in the system may also occur because differ-
ent groups are offered the opportunity to bargain down their sentences with
prosecutors at different rates, or because co-operators from different groups are
treated differently by judges. Finally, in Table B6 we include observations for
which conviction was reached by trial. Here, we find the results to be similar to
the results for our main sample.

6 Conclusion

In determining how much the U.S. Federal Sentencing guidelines impinged on ju-
dicial sentencing preferences along gender, race, and ethnic lines, it is necessary
to determine how much of the sentencing gaps can be explained by circum-
stances of the sentencing cases other than gender, race and ethnicity. Unlike
previous studies, our study employes a decomposition strategy that allows us to
separate observed differences in sentencing into two different components – one
attributable to differences in case circumstances, and the second attributable to
differences in attitudes of sentencing judges towards defendants. The latter is
further subdivided into judicial preferences toward each group within a binary
comparison. Judicial preferences are captured by a quadratic utility function of
the deviation between actual and ideal sentences. Depending on judicial pref-
erences, the presence of sentencing guidelines along with the implicit costs of
departures from the guidelines stand in the way of attaining the bliss point of
the judges’ ideal sentences.

Our econometric model is estimated by FIML and follows directly from the
stochastic specification of the utility maximization model in which sentences
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can depart from the guidelines and in which sentencing mass points exist at
0, at the lower guidelines
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estimation of a pooled sample as well as one for each of our six demographic
groups permit us to use a unique decomposition methodology to sort out prefer-
ences from circumstances. Such decomposition provides a better insight into the
decision-making process of sentencing judges. Knowing whether judges consider
extralegal circumstances in their decision making is important, but knowing
how they consider extralegal circumstances is useful to policy makers in decid-
ing how to reform sentencing guidelines to ensure equal treatment. This study
not only examines whether judges consider extralegal circumstances but if they
do, it asks whether they attach the same weights to circumstances of each of
the demographic groups considered in this paper. We condition on the criminal
severity score, which judges may have some ability to influence. We reason that
judges will harmonize the score with their preferred sentence, thus leaving us
with a lower bound estimate of the true unjustified gaps in sentencing.

Unconditionally, black males have the longest sentences (68 months) and
white females have the shortest sentences (15 months). Our results show that
judges do take into account extralegal factors when passing sentence. Under
the guidelines, judicial preferences strongly favor women in all racial/ethnic
groups. Judicial preferences disadvantage black males compared with white
males whereas preferences regarding hispanic males are very small and con-
sequently culminate in negligible unexplained sentencing gaps when compared
with white males. The favorable preferences toward women are very close across
racial/ethnic groups so that the unexplained racial/ethnic sentencing gaps are
quite modest for women. The estimated marginal costs of upward sentencing
departures are uniformly less than the estimated marginal costs of downward
departures. This result is consistent with one of the motivations for the guide-
lines which was a desire to reduce perceived excess leniency in sentencing. With
these parameter estimates in hand, we are able to calculate how sentences would
have been distributed in the absence of the existence of the guidelines. Judicial
preferences across all groups are predicted to rise in the counterfactual absence
of the guidelines along with the implied unexplained sentencing gaps. At the
same time, predicted total sentencing gaps would have attenuated which implies
that the explained gaps would also have diminished.

Our evidence of larger unexplained gaps when using the preliminary severity
score is consistent with judges setting sentencing scores to harmonize their pre-
ferred sentence with the guidelines. This unintended consequence is a reminder
of the problems always present in reform meant to address socially undesirable
outcomes driven by individuals’ preferences.

One should bear in mind that our data permit us to examine only the end
stage of the criminal justice system. A more comprehensive treatment would
take account of the fact that before arriving at the judge for sentencing, a defen-
dant must also pass through a jury or possible plea bargain with a prosecutor.
Before reaching this stage, other groups, such as the police and the prosecution,
have the potential to create bias in the criminal justice system. Even in light of
the Supreme Court’s decision in 2005 to make the Federal Sentencing Guidelines
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advisory instead of mandatory, our results may offer some guidance as to what
to expect now that judges are less constrained in imposing sentences.
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Table 1: Means of Key Variables by Group

Sentence Crime Severity Criminal History
in Months Score Score

White M 36.03 17.06 2.26
White F 15.23 13.91 1.59
Black M 68.06 21.05 3.10
Black F 19.33 13.90 1.76

Hispanic M 45.08 19.46 2.19
Hispanic F 20.27 16.45 1.42
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Table 2: Variable Definitions
Variable Definition
HISCHOOL Indicator for High School Degree as Ed. Level
GED Indicator for GED as Ed. Level
SOMECOLL Indicator for Some College as Ed. Level
COLLGRAD Indicator for College Degree Degree as Ed. Level
MARRD Indicator for Married
NUMDEPEN Number of Dependents
DEFENSEP Indicator for Private Defense Attorney
CRIMHIS2 Indicator for Criminal History Category 2
CRIMHIS3 Indicator for Criminal History Category 3
CRIMHIS4 Indicator for Criminal History Category 4
CRIMHIS5 Indicator for Criminal History Category 5
CRIMHIS6 Indicator for Criminal History Category 6
XFOLSOR Final Criminal Severity Score
XFOLSOR2 Final Criminal Severity Score Squared
XFOLSOR3 Final Criminal Severity Score Cubed
AGE Age of Defendent
AGE2 Age of Defendent Squared
CIRC2 Indicator for 2nd Circuit Court
CIRC3 Indicator for 3rd Circuit Court
CIRC4 Indicator for 4th Circuit Court
CIRC5 Indicator for 5th Circuit Court
CIRC6 Indicator for 6th Circuit Court
CIRC7 Indicator for 7th Circuit Court
CIRC8 Indicator for 8th Circuit Court
CIRC9 Indicator for 9th Circuit Court
CIRC10 Indicator for 10th Circuit Court
CIRC11 Indicator for 11th Circuit Court
y1 Indicator for Sentencing Year 1996
y2 Indicator for Sentencing Year 1997
y3 Indicator for Sentencing Year 1998
y4 Indicator for Sentencing Year 1999
y5 Indicator for Sentencing Year 2000
y6 Indicator for Sentencing Year 2001
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Table 3: Linear Model with Group Indicator Variables

All Obs Within Guidelines
Hispanic Females -5.4429 1.3298

(0.61767) (0.68306)
White Females -4.4500 1.3052

(0.41088) (0.44513)
Black Females -4.7431 0.5118

(0.48825) (0.50759)
Hispanic Males -0.3781 -0.5397

(0.35021) (0.32541)
Black Males 3.2587 0.0311

(0.29924) (0.26013)
N 84991 13882
R-Squared .7 .97
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A Supplementary Tables

1



Table A1: Summary Stats for White Males (33232 Observations)

variable mean sd min max
TOTALMON 36.03 51.48 0.00 783.00
HISCHOOL 0.46 0.50 0.00 1.00
GED 0.14 0.35 0.00 1.00
SOMECOLL 0.24 0.43 0.00 1.00
COLLGRAD 0.12 0.33 0.00 1.00
MARRD 0.25 0.43 0.00 1.00
NUMDEPEN 1.12 1.42 0.00 12.00
DEFENSEP 0.37 0.48 0.00 1.00
CRIMHIS2 0.12 0.33 0.00 1.00
CRIMHIS3 0.14 0.34 0.00 1.00
CRIMHIS4 0.07 0.26 0.00 1.00
CRIMHIS5 0.04 0.20 0.00 1.00
CRIMHIS6 0.10 0.29 0.00 1.00
XFOLSOR 17.06 8.13 0.00 50.00
XFOLSOR2 356.94 314.55 0.00 2500.00
XFOLSOR3 8566.77 10881.87 0.00 125000.00
AGE 37.91 11.24 18.00 65.00
AGE2 1563.09 898.74 324.00 4225.00
CIRC2 0.11 0.31 0.00 1.00
CIRC3 0.05 0.21 0.00 1.00
CIRC4 0.05 0.22 0.00 1.00
CIRC5 0.10 0.30 0.00 1.00
CIRC6 0.08 0.28 0.00 1.00
CIRC7 0.04 0.20 0.00 1.00
CIRC8 0.08 0.27 0.00 1.00
CIRC9 0.27 0.44 0.00 1.00
CIRC10 0.06 0.23 0.00 1.00
CIRC11 0.14 0.34 0.00 1.00
y1 0.13 0.33 0.00 1.00
y2 0.13 0.34 0.00 1.00
y3 0.13 0.34 0.00 1.00
y4 0.14 0.34 0.00 1.00
y5 0.14 0.35 0.00 1.00
y6 0.15 0.36 0.00 1.00

2



Table A2: Summary Stats for White Females (7488 Observations)

variable mean sd min max
TOTALMON 15.23 28.30 0.00 384.00
HISCHOOL 0.50 0.50 0.00 1.00
GED 0.12 0.32 0.00 1.00
SOMECOLL 0.28 0.45 0.00 1.00
COLLGRAD 0.06 0.25 0.00 1.00
MARRD 0.25 0.43 0.00 1.00
NUMDEPEN 1.10 1.30 0.00 10.00
DEFENSEP 0.30 0.46 0.00 1.00
CRIMHIS2 0.10 0.29 0.00 1.00
CRIMHIS3 0.10 0.30 0.00 1.00
CRIMHIS4 0.03 0.17 0.00 1.00
CRIMHIS5 0.02 0.13 0.00 1.00
CRIMHIS6 0.03 0.16 0.00 1.00
XFOLSOR 13.91 7.38 0.00 42.00
XFOLSOR2 248.09 260.58 0.00 1764.00
XFOLSOR3 5310.61 8380.19 0.00 74088.00
AGE 35.93 10.50 18.00 65.00
AGE2 1401.54 810.51 324.00 4225.00
CIRC2 0.08 0.27 0.00 1.00
CIRC3 0.04 0.19 0.00 1.00
CIRC4 0.05 0.22 0.00 1.00
CIRC5 0.12 0.33 0.00 1.00
CIRC6 0.09 0.29 0.00 1.00
CIRC7 0.04 0.20 0.00 1.00
CIRC8 0.09 0.29 0.00 1.00
CIRC9 0.28 0.45 0.00 1.00
CIRC10 0.06 0.24 0.00 1.00
CIRC11 0.13 0.34 0.00 1.00
y1 0.12 0.32 0.00 1.00
y2 0.13 0.34 0.00 1.00
y3 0.14 0.35 0.00 1.00
y4 0.15 0.36 0.00 1.00
y5 0.15 0.35 0.00 1.00
y6 0.15 0.36 0.00 1.00
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Table A3: Summary Stats for Black Males (22834 Observations)

variable mean sd min max
TOTALMON 68.06 70.29 0.00 894.00
HISCHOOL 0.58 0.49 0.00 1.00
GED 0.13 0.34 0.00 1.00
SOMECOLL 0.19 0.39 0.00 1.00
COLLGRAD 0.03 0.18 0.00 1.00
MARRD 0.21 0.41 0.00 1.00
NUMDEPEN 1.57 1.77 0.00 22.00
DEFENSEP 0.20 0.40 0.00 1.00
CRIMHIS2 0.12 0.33 0.00 1.00
CRIMHIS3 0.19 0.39 0.00 1.00
CRIMHIS4 0.13 0.33 0.00 1.00
CRIMHIS5 0.08 0.27 0.00 1.00
CRIMHIS6 0.18 0.38 0.00 1.00
XFOLSOR 21.05 9.32 0.00 49.00
XFOLSOR2 529.96 394.30 0.00 2401.00
XFOLSOR3 14743.00 14597.41 0.00 117649.00
AGE 31.41 9.12 18.00 65.00
AGE2 1069.73 663.91 324.00 4225.00
CIRC2 0.10 0.30 0.00 1.00
CIRC3 0.06 0.23 0.00 1.00
CIRC4 0.12 0.33 0.00 1.00
CIRC5 0.11 0.32 0.00 1.00
CIRC6 0.13 0.34 0.00 1.00
CIRC7 0.05 0.21 0.00 1.00
CIRC8 0.07 0.26 0.00 1.00
CIRC9 0.12 0.32 0.00 1.00
CIRC10 0.03 0.16 0.00 1.00
CIRC11 0.20 0.40 0.00 1.00
y1 0.12 0.33 0.00 1.00
y2 0.13 0.34 0.00 1.00
y3 0.13 0.34 0.00 1.00
y4 0.14 0.35 0.00 1.00
y5 0.15 0.36 0.00 1.00
y6 0.16 0.36 0.00 1.00

4



Table A4: Summary Stats for Black Females (5167 Observations)

variable mean sd min max
TOTALMON 19.33 36.55 0.00 360.00
HISCHOOL 0.52 0.50 0.00 1.00
GED 0.07 0.26 0.00 1.00
SOMECOLL 0.31 0.46 0.00 1.00
COLLGRAD 0.05 0.22 0.00 1.00
MARRD 0.17 0.37 0.00 1.00
NUMDEPEN 1.56 1.54 0.00 13.00
DEFENSEP 0.17 0.38 0.00 1.00
CRIMHIS2 0.11 0.31 0.00 1.00
CRIMHIS3 0.11 0.31 0.00 1.00
CRIMHIS4 0.04 0.19 0.00 1.00
CRIMHIS5 0.02 0.14 0.00 1.00
CRIMHIS6 0.05 0.21 0.00 1.00
XFOLSOR 13.90 8.13 1.00 43.00
XFOLSOR2 259.11 296.73 1.00 1849.00
XFOLSOR3 5938.51 9839.43 1.00 79507.00
AGE 32.41 9.39 18.00 65.00
AGE2 1138.20 688.66 324.00 4225.00
CIRC2 0.10 0.30 0.00 1.00
CIRC3 0.05 0.22 0.00 1.00
CIRC4 0.10 0.30 0.00 1.00
CIRC5 0.14 0.34 0.00 1.00
CIRC6 0.16 0.36 0.00 1.00
CIRC7 0.04 0.20 0.00 1.00
CIRC8 0.06 0.24 0.00 1.00
CIRC9 0.13 0.34 0.00 1.00
CIRC10 0.02 0.15 0.00 1.00
CIRC11 0.18 0.39 0.00 1.00
y1 0.13 0.33 0.00 1.00
y2 0.13 0.33 0.00 1.00
y3 0.13 0.34 0.00 1.00
y4 0.15 0.36 0.00 1.00
y5 0.15 0.35 0.00 1.00
y6 0.16 0.37 0.00 1.00
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Table A5: Summary Stats for Hispanic Males (13253 Observations)

variable mean sd min max
TOTALMON 45.08 53.80 0.00 600.00
HISCHOOL 0.67 0.47 0.00 1.00
GED 0.11 0.31 0.00 1.00
SOMECOLL 0.15 0.35 0.00 1.00
COLLGRAD 0.03 0.16 0.00 1.00
MARRD 0.32 0.47 0.00 1.00
NUMDEPEN 1.65 1.73 0.00 13.00
DEFENSEP 0.23 0.42 0.00 1.00
CRIMHIS2 0.12 0.33 0.00 1.00
CRIMHIS3 0.17 0.37 0.00 1.00
CRIMHIS4 0.08 0.27 0.00 1.00
CRIMHIS5 0.04 0.20 0.00 1.00
CRIMHIS6 0.07 0.25 0.00 1.00
XFOLSOR 19.46 8.21 1.00 46.00
XFOLSOR2 446.02 347.54 1.00 2116.00
XFOLSOR3 11454.01 12894.54 1.00 97336.00
AGE 31.51 9.97 18.00 65.00
AGE2 1092.41 730.05 324.00 4225.00
CIRC2 0.08 0.28 0.00 1.00
CIRC3 0.03 0.18 0.00 1.00
CIRC4 0.01 0.09 0.00 1.00
CIRC5 0.25 0.43 0.00 1.00
CIRC6 0.02 0.14 0.00 1.00
CIRC7 0.01 0.10 0.00 1.00
CIRC8 0.02 0.14 0.00 1.00
CIRC9 0.29 0.45 0.00 1.00
CIRC10 0.10 0.29 0.00 1.00
CIRC11 0.08 0.27 0.00 1.00
y1 0.09 0.29 0.00 1.00
y2 0.11 0.31 0.00 1.00
y3 0.11 0.31 0.00 1.00
y4 0.13 0.34 0.00 1.00
y5 0.16 0.37 0.00 1.00
y6 0.18 0.38 0.00 1.00
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Table A6: Summary Stats for Hispanic Females (3017 Observations)

variable mean sd min max
TOTALMON 20.27 29.20 0.00 324.00
HISCHOOL 0.66 0.47 0.00 1.00
GED 0.10 0.30 0.00 1.00
SOMECOLL 0.17 0.38 0.00 1.00
COLLGRAD 0.02 0.16 0.00 1.00
MARRD 0.27 0.44 0.00 1.00
NUMDEPEN 1.74 1.56 0.00 12.00
DEFENSEP 0.19 0.40 0.00 1.00
CRIMHIS2 0.09 0.29 0.00 1.00
CRIMHIS3 0.08 0.27 0.00 1.00
CRIMHIS4 0.02 0.15 0.00 1.00
CRIMHIS5 0.01 0.10 0.00 1.00
CRIMHIS6 0.01 0.11 0.00 1.00
XFOLSOR 16.45 7.29 0.00 43.00
XFOLSOR2 323.64 274.36 0.00 1849.00
XFOLSOR3 7263.64 9139.77 0.00 79507.00
AGE 31.67 9.68 18.00 65.00
AGE2 1096.75 698.76 324.00 4225.00
CIRC2 0.08 0.27 0.00 1.00
CIRC3 0.03 0.18 0.00 1.00
CIRC4 0.01 0.09 0.00 1.00
CIRC5 0.26 0.44 0.00 1.00
CIRC6 0.02 0.15 0.00 1.00
CIRC7 0.01 0.09 0.00 1.00
CIRC8 0.02 0.13 0.00 1.00
CIRC9 0.32 0.47 0.00 1.00
CIRC10 0.11 0.31 0.00 1.00
CIRC11 0.07 0.25 0.00 1.00
y1 0.10 0.30 0.00 1.00
y2 0.09 0.29 0.00 1.00
y3 0.11 0.31 0.00 1.00
y4 0.14 0.35 0.00 1.00
y5 0.16 0.36 0.00 1.00
y6 0.19 0.39 0.00 1.00
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Table A7: Expected Sentence in Months by Group and Regime

With Own Weights Pooled Weights
Y Hat P Hat Y Hat P Hat

White M

Regime 1 0.00 0.24 0.00 0.25
Regime 2 29.89 0.21 29.68 0.21
Regime 3 43.63 0.31 43.63 0.31
Regime 4 48.23 0.06 48.24 0.05
Regime 5 57.30 0.10 57.30 0.09
Regime 6 76.36 0.09 77.10 0.09

White F

Total 40.11 40.01

Regime 1 0.00 0.32 0.00 0.32
Regime 2 17.03 0.23 17.93 0.13
Regime 3 25.08 0.31 25.08 0.32
Regime 4 28.28 0.04 28.68 0.04
Regime 5 34.61 0.07 34.61 0.10
Regime 6 44.91 0.04 56.12 0.09

Black M

Total 19.47 25.66

Regime 1 0.00 0.14 0.00 0.14
Regime 2 53.98 0.27 55.12 0.30
Regime 3 78.88 0.30 78.88 0.31
Regime 4 85.80 0.07 85.36 0.07
Regime 5 104.39 0.10 104.39 0.09
Regime 6 122.25 0.11 116.60 0.09

Black F

Total 71.66 68.98

Regime 1 0.00 0.29 0.00 0.29
Regime 2 21.51 0.20 22.19 0.14
Regime 3 28.14 0.34 28.14 0.32
Regime 4 32.00 0.04 32.41 0.05
Regime 5 38.67 0.07 38.67 0.10
Regime 6 51.67 0.05 61.05 0.10

Hisp M

Total 25.60 31.46

Regime 1 0.00 0.17 0.00 0.20
Regime 2 36.52 0.26 35.63 0.25
Regime 3 55.60 0.33 55.60 0.31
Regime 4 59.70 0.06 59.87 0.06
Regime 5 72.97 0.09 72.97 0.09
Regime 6 86.28 0.08 88.88 0.08

Hisp F

Total 46.95 46.46

Regime 1 0.00 0.28 0.00 0.28
Regime 2 19.88 0.29 20.67 0.18
Regime 3 32.24 0.31 32.24 0.32
Regime 4 35.61 0.04 36.10 0.05
Regime 5 42.43 0.05 42.43 0.09
Regime 6 52.33 0.04 63.86 0.08

Total 23.11 29.05
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C Details on Econometric Model

The first set of boundary constraints on Si arises from a downward departure from
the guidelines:

U ′(Si | −∞ < Ṡi < Gli) ≤ 0

Si · U ′(Si | −∞ < Ṡi < Gli) = 0

It follows that if the constrained utility maximizing value Ṡi ε(−∞, Gli), the actual
sentence awarded is determined according to

Si = max
[
0, Ṡi = S∗i + θl

]
= max

[
0, X ′iβ + θl + εi

]
.

Thus, the empirical sentencing function is described by:

Si = X ′iβ + θl + εi if 0 < RHS < Gli

= 0 if RHS ≤ 0.

The next set of boundary constraints occur in the interior region that encompasses
non-departures from the guidelines.

U ′(Si | Gli < Ṡi < Ghi ) = 0.

If the utility maximizing value Ṡi ε(G
l
i, G

h
i ), the empirical sentencing function is

described by

Si = Ṡi

= S∗i

= X ′iβ + εi

Consider now the case for upward departures from the guidelines. If the utility
maximizing value Ṡi > Ghi , it follows that

U ′(Si | Ghi < Ṡi <∞) = 0.

In this case the empirical sentencing function is given by

Si = Ṡi

= S∗i − θh
= X ′iβ − θh + εi.

In order to accommodate mass points at Gli and Ghi , we first need to determine the
probabilities that the utility maximizing values Ṡi yield sentences that fall in the six
regions already considered. From the assumption of a normal distribution on random
utilities, it is easily shown that

prob(Si = 0) = prob(εi < −(X ′iβ + θl))

= 1− Φ

(
X ′iβ + θl

σε

)
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prob(0 < Si < Gli) = prob(Si < Gli)− prob(Si < 0)

= Φ

(
Gli −X ′iβ − θl

σε

)
−

[
1− Φ

(
X ′iβ + θl

σε

)]

prob(Gli < Si < Ghi ) = prob(S∗i < Ghi )− prob(S∗i < Gli)

= Φ

(
Ghi −X ′iβ

σε

)
− Φ

(
Gli −X ′iβ

σε

)

prob(Si > Ghi ) = prob(εi > Ghi −X ′iβ + θh)

= 1− Φ

(
Ghi −X ′iβ + θh

σε

)
.

To determine the probability of a mass point at Si = Gli, note

prob(Si = Gli) = prob(S∗i < Gli)− prob(Si < Gli)

= Φ

(
Gli −X ′iβ

σε

)
− Φ

(
Gli −X ′iβ − θl

σε

)
.

Similarly, the probability of a mass point at Si = Ghi is determined according to

prob(Si = Ghi ) = prob(S∗i > Ghi )− prob(Si > Ghi )

=
[
1− prob(S∗i < Ghi

]
−
[
1− prob(Si < Ghi )

]
= prob(Si < Ghi )− prob(S∗i < Ghi )

= Φ

(
Ghi −X ′iβ + θh

σε

)
− Φ

(
Ghi −X ′iβ

σε

)
.

It is readily verified that the probabilities over all regions sum to 1. We can summarize
the six regions according to

Region 1: Si = 0

Region 2: 0 < Si < Gli
Region 3: Si = Gli
Region 4: Gli < Si < Ghi
Region 5: Si = Ghi
Region 6: Ghi < Si.
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The corresponding log likelihood function for the sentencing model is specified by

ln (L) =
∑

iε{Si|Si=0}
ln

[
1− Φ

(
X ′iβ + θl

σε

)]
(3)

+
∑

iε{Si|Si=G
l
i}
ln

[
Φ

(
Gli −X ′iβ

σε

)
− Φ

(
Gli −X ′iβ − θl

σε

)]

+
∑

iε{Si|Si=G
h
i }
ln

[
Φ

(
Ghi −X ′iβ + θh

σε

)
− Φ

(
Ghi −X ′iβ

σε

)]

+
∑

iε{S|i0<Si<G
l
i}
ln

[
1

σε
φ

(
Si −X ′iβ − θl

σε

)]
+

∑
Gl

i<Si<G
h
i

ln

[
1

σε
φ

(
Si −X ′iβ

σε

)]

+
∑

iε{Si|Gh
i <Si}

ln

[
1

σε
φ

(
Si −X ′iβ + θh

σε

)]

where n = the number of observations for which 0 < Si < Gli, G
l
i < Si < Ghi , or

Ghi < Si. We term this model a partially uncensored ordered probit model.
For each sentencing case there are six conditional sentences corresponding to each

possible sentencing region:

E(Si | Si = 0) = 0

E(Si | 0 < Si < Gli) = X ′iβ + θl + σε

[φ(−X ′iβ − θl
σε

)
− φ

(
Gli −X ′iβ − θl

σε

)

Φ

(
Gli −X ′iβ − θl

σε

)
− Φ

(
−X ′iβ − θl

σε

)]

E(Si | Si = Gli) = Gli

E(Si | Gli < Si < Ghi ) = X ′iβ + σε

[φ(Gli −X ′iβ
σε

)
− φ

(
Ghi −X ′iβ

σε

)

Φ

(
Ghi −X ′iβ

σε

)
− Φ

(
Gli −X ′iβ

σε

)]

E(Si | Si = Ghi ) = Ghi

E(Si | Si > Ghi ) = X ′iβ − θh + σε


φ

(
Ghi −X ′iβ + φh

σε

)

1− Φ

(
Ghi −X ′iβ + φh

σε

)
 .
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The expected sentence for the ith case is calculated as

E(Si) = prob(Si = 0) · E(Si | Si = 0) + prob(0 < Si < Gli) · E(Si | 0 < Si < Gli)

+prob(Si = Gli) · E(Si | Si = Gli) + prob(Gli < Si < Ghi ) · E(Si | Gli < Si < Ghi )

+prob(Si = Ghi ) · E(Si | Si = Ghi ) + prob(Si > Ghi ) · E(Si | Si > Ghi )

= prob(0 < Si < Gli) · E(Si | 0 < Si < Gli) + prob(Si = Gli) · Gli
+prob(Gli < Si < Ghi ) · E(Si | Gli < Si < Ghi ) + prob(Si = Ghi ) ·Ghi
+prob(Si > Ghi ) · E(Si | Si > Ghi ). (4)

The estimated sentence for the ith individual (Ŝi) is calculated by evaluating eq(4) at
the estimated parameter values.
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