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ABSTRACT 
 

EXAMINING INTERJUDGE PUNISHMENT DISPARITIES AND JUDICIAL SENTENCING 
PATTERNS WITHIN COURT COMMUNITIES 

 
By 

 
Michael B. Cassidy 

 
 The current study examines individual judges’ punishment decisions and sentencing 

patterns within court communities. Focal concerns perspective states that judges consider 

offender blameworthiness, community threat, and practical constraints when sentencing 

offenders, and assessment of the focal concerns is likely to vary across judges. In part, 

differences are due to judges’ subjective decision-making, but additional theories suggest 

sentencing outcomes are also influenced by the court community in which punishment decisions 

occur. Extant research generally relies on multilevel models to assess interjudge variation, but 

more recent work indicates multilevel analysis obscures variation at the judge-level, and 

provides limited information about how individual judges within court communities consider 

offender and case characteristics.  

The current work offers a more comprehensive examination of interjudge disparity and 

judicial sentencing patterns within court communities. The research uses seven years (2004-

2010) of data collected from the Pennsylvania Commission on Sentencing and a sample of large, 

medium, and small courts. Findings from multilevel models and individual judge regression 

models show individual judge analyses provide a better understanding of variation across judges, 

and whether differences associated with key predictors of punishment are meaningful. The 

current research also finds little consistency in the ways judges in the same court communities 

consider extralegal factors in sentencing decisions. This work highlights the need to further 



develop theories to explain why offender and case characteristics influence punishment decisions 

for some judges, but not others, and the role court communities play in sentencing decisions.   
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CHAPTER 1: INTRODUCTION 

 

Prior to the 1970s, sentencing systems at both the state and federal level offered judges a 

wide range of punishment options that could be tailored to individual offenders’ specific needs 

(MacKenzie, 2001; Reitz, 1998). Providing judges with nearly unfettered discretion, however, 

resulted in unwarranted race and gender disparities in criminal sanctions (Tonry, 1996). Calls for 

reforms that would promote uniformity and fairness led several states and the federal 

government to enact sentencing guidelines (Reitz, 1998). Guidelines are designed to limit 

judicial discretion by providing a sentencing range based on the legally relevant factors of 

offense severity and prior criminal history, thus ensuring that similarly situated offenders receive 

similar punishment outcomes (Miethe & Moore, 1985; Tonry, 1996).  

Over the last few decades, scholars have developed a substantial body of literature 

examining the key predictors of sentencing under guidelines systems. Research consistently 

shows that legal factors are the primary determinants of sentence severity, but disparities based 

on extralegal factors (e.g., age, race/ethnicity, and gender) remain (for reviews, see Pratt, 1998; 

Spohn, 2000; Ulmer, 2012; Zatz, 1987, 2000). In recent years, the dominant theoretical 

framework used to explain sentencing decisions is the focal concerns perspective (Hartley, 

Maddan, & Spohn, 2007; Kramer & Ulmer, 2009). Focal concerns states that judges’ sentencing 

decisions are based on assessments of offender blameworthiness, protection of the community, 

and practical constraints. Judges rely primarily on legal factors (e.g., offense severity, prior 

record) when assessing the focal concerns, but also engage in subjective decision-making based 

on attributions associated with offender age, race/ethnicity, and gender when determining the 

appropriate punishment (Kramer & Ulmer, 2009).  
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Focal concerns theorists also recognize the factors judges consider when assessing the 

focal concerns, as well as the weight afforded to these factors, is likely to vary across judges 

(Kramer & Ulmer, 2009). In part, this is due to differences in judges’ subjective decision-

making, but additional theories suggest that judges’ decisions are also influenced by the court 

community in which punishment decisions occur. Court communities consist of court actors who 

share a common workplace and develop unique case processing and sentencing norms 

(Eisenstein, Flemming, & Nardulli, 1988; Kramer & Ulmer, 2009). Extant work also notes, 

however, that court size plays an important role in shaping court communities. For example, 

court actor autonomy is highest in large courts, moderate in medium courts, and lowest in small 

courts (Eisenstein, Flemming, & Nardulli, 1988). As a result, the effects of key predictors of 

sentencing may differ across courts (Kautt, 2002; Kramer & Ulmer, 2009), though this variation 

may be conditioned by court size.  

 Some studies have used the focal concerns perspective to explore variation in judges’ 

subjective sentencing decisions, and findings from multilevel analyses show legal and extralegal 

effects vary significantly across judges (Anderson & Spohn, 2010; Johnson, 2006; Wooldredge, 

2010). However, Wooldredge (2010) compared results from multilevel models and individual 

judge regression models and found that multilevel analyses masked extralegal effects found in 

the individual judge models. As such, Wooldredge (2010) highlighted the need for additional 

judge-level analyses to gain a better understanding of interjudge disparity. Additional research 

suggests that differences in judges’ subjective punishment decisions can be explained, at least in 

part, by the court community context in which sentencing occurs (Ulmer, 1997). Early studies 

showed that the influence of court communities may vary based on court size, but this work is 

limited to examination of a small number of courts, and primarily focused on court processes 
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(e.g. docket management, case assignment) as opposed to sentencing decisions (Eisenstein, 

Flemming, & Nardulli, 1988; Eisenstein & Jacob, 1977). More recent work employing multilevel 

analyses of offenders nested within courts offers support for the court community perspective, 

finding that legal and extralegal effects vary significantly across courts (Britt, 2000; Kautt, 2002; 

Kramer & Ulmer, 2009; Ulmer & Johnson, 2004). However, these studies provide little 

information about how individual judges within court communities consider offender and case 

characteristics when determining the appropriate sentence. Thus, while prior work has begun to 

explore interjudge punishment disparity and the influence of court communities on sentencing 

decisions, a more comprehensive examination is needed.  

The current work fills this gap in the prior literature to further advance knowledge of 

interjudge disparity and judicial sentencing patterns within court communities. Using seven years 

(2004-2010) of data collected from the Pennsylvania Commission on Sentencing and a sample of 

large, medium, and small courts, the current work employs multilevel modeling to replicate the 

prior work that shows variation in offender and case characteristics across judges. Next, the 

present study uses individual judge regression models to examine judges’ contributions to the 

legal and extralegal effects found in the multilevel analysis. Finally, analysis of individual judges 

grouped by court will be used to assess whether and how judges in the same court communities 

consider legal and extralegal factors. This research extends previous work (Wooldredge, 2010) 

using multilevel analysis and individual judge models to assess differences in findings produced 

by these methodological approaches, and is the first to examine individual judges’ sentencing 

patterns within a relatively large sample of court communities. 

This work is important from a theoretical and practical standpoint. Focal concerns theory 

suggests that judges will vary in the specific factors considered in sentencing decisions.  
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However, pooling of judge estimates for legal and extralegal factors in multilevel random effects 

models is contrary to the idea that judges vary in their subjective assessments of focal concerns. 

Further, contemporary sentencing theories are not only concerned with whether judges vary in 

legal and extralegal effects, but also whether these factors matter in punishment decisions. Yet, 

multilevel random effects models may not be appropriate when predictors are expected to 

produce effects for some groups, but not others (Gelman & Hill, 2016). Thus, the current work 

incorporates individual judge models to more directly examine interjudge variation, and assess 

whether differences between judges are meaningful. This kind of analysis is a necessary first step 

in gaining a better understanding of the extent to which judges vary, which can then be followed 

by further developing theories to explain this variation (see Ulmer, 2012; Wooldredge, 2010).  

In addition, much of the extant research on focal concerns either ignores whether court 

communities affect judges’ subjective decisions, or concludes that variation across courts is 

indicative of court context influencing judges’ punishment decisions (Kramer & Ulmer, 2009). 

However, findings from the latter provide limited information about what is driving this 

variation. For example, differences across court communities may be the result of similar 

sentencing patterns among judges within courts, similarities for judges in some courts but not 

others, and/or differences between judges across courts. As such, the current work explores the 

significance of court communities on judges’ subjective sentencing decisions, and whether 

varying levels of court actor autonomy present in large, medium, and small courts conditions this 

relationship.  

By testing the focal concerns and court community perspectives using the analytic 

strategies outlined above, the current work offers implications for theory. Differences between 

findings from the multilevel analysis and the individual judge regression models may indicate 
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that analysis at the judge level, as opposed to the jurisdiction or state, is necessary to gain a better 

understanding of how judges consider legal and extralegal factors when assessing the focal 

concerns (Wooldredge, 2010). In addition, consistency among judges within the same courts 

may suggest the court community influences punishment decisions, whereas interjudge disparity 

in large courts versus small courts, for example, may indicate court contextual influences are 

conditioned by court size. Conversely, substantial variation within all courts could suggest that 

court communities influence some processes (e.g., docket management, case assignment), but 

have less of an impact in the punishment phase. Differences within courts would also indicate a 

need for further theoretical development to explain why some judges rely on certain legal and 

extralegal factors more than others when determining the appropriate sentence. 

The current work also has potential implications for sentencing law and policy. 

Sentencing guidelines were developed to reduce unwarranted disparity and increase uniformity 

in punishment (Kramer & Scirica, 1986). Examining individual judges’ sentencing decisions will 

provide some indication of whether guidelines’ have achieved these goals. To the extent 

disparity continues to exist, implications may include additional training for judges on guidelines 

implementation, more rigorous research to assist policy makers with identifying sources of 

disparity, and stricter appellate review standards. 
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CHAPTER 2: REVIEW OF THE LITERATURE 

 
Early Theories of Sentencing 

Early theories on the influence of legal and extralegal factors on sentencing decisions 

were based on macro-level relationships between law and society. Conflict theory states that the 

social and political structures of society are the result of conflict between the ruling class and 

those with little or no power (Chambliss & Seidman, 1982). Criminal law reflects the 

empowered class’s attempt to continue its political and social dominance, and the courts “tend to 

produce solutions in the interest of the wealthy” (Chambliss & Seidman, 1982: 237). Thus, 

conflict theory predicts that extralegal factors such as race/ethnicity, gender, and socioeconomic 

status play a significant role in sentencing outcomes (Lizotte, 1978). In contrast, consensus 

theory posits that laws represent broadly shared societal norms and values (Dixon, 1995). These 

laws govern the sentencing process and are applied uniformly to cases, irrespective of offender 

class or status (Chiricos & Waldo, 1975). As a result, consensus theory suggests that legal 

factors, such as offense severity and criminal history, are the primary determinants of sentencing 

outcomes (Dixon, 1995).  

While conflict and consensus theories were useful for framing much of the research in the 

1970s and 1980s on the effects of offender and case characteristics on sentencing outcomes, 

neither perspective garnered significant empirical support (Hagan, 1989). Studies testing conflict 

theory often failed to properly control for legally relevant variables (e.g., offense severity and 

prior criminal record) (Hagan, 1974; Kleck, 1981). When these variables were included in the 

analyses, some researchers found that race and ethnicity effects either did not exist or were 

inconsequential (Kleck, 1981; Kleck, 1985; Wilbanks, 1987). Yet, reviews of subsequent studies 

using newer data and more sophisticated methodology raised questions about whether legal 
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factors fully moderated extralegal effects (Spohn, 2000; Zatz, 1987, 2000). Zatz (1987: 70) 

argued that even when controlling for offense severity and criminal history, data from 

determinate sentencing systems, including guidelines, “show subtle if no longer overt bias 

against minority defendants.” These findings suggest that conflict and consensus theories, which 

link sentencing outcomes to either extralegal or legal factors based on macro-level relationships 

between law and society are too limited to explain the complex nature of judicial decision-

making. Consequently, sentencing scholars developed theoretical perspectives that consider the 

influence of both legal and extralegal factors on sentencing outcomes. 

 
Recent Literature 

Albonetti’s (1991) attribution theory of judicial decision-making states that fully rational 

decision-making is only possible when the decision-maker can accurately identify all of the 

potential benefits, costs, and alternatives associated with the decision. Since decision-makers 

rarely have access to all of this information, they are forced to engage in a process characterized 

by “bounded rationality,” where they search for a solution that will limit the uncertainty of 

obtaining the desired outcome (Albonetti, 1991: 249). Albonetti (1991) theorized that judges 

operate under bounded rationality because information about offenders is often incomplete and 

contradictory. As a result, judges develop decision-making shortcuts or “patterned responses” to 

address uncertainty (Albonetti, 1991: 17). These patterned responses are the result of judicial 

attributions of offenders’ recidivism risk and rehabilitation potential. In contrast to conflict and 

consensus theories, Albonetti (1991) suggested that judicial attributions are influenced by both 

legally relevant variables and offender characteristics. For example, having a prior record is 

likely to increases sentence severity because it triggers an attribution of a “stable and enduring 

offender disposition to commit future criminal activity” (Albonetti, 1991: 257).  Similarly, 
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judges may impose harsher punishments for certain offenders based on attributions linking race 

and gender stereotypes with recidivism risk and rehabilitation potential (Albonetti, 1991, 1997, 

2002). 

Other developments in theories of sentencing take into account the shift by several states 

and the federal government from an indeterminate system of punishment to a determinate 

structure, which often includes sentencing guidelines. Drawing on the work of Max Weber, 

Savelsberg (1992) argued that sentencing guidelines attempt to balance two competing interests: 

formal rationality and substantively rational decision-making. Formal rationality refers to the 

laws, policies, and sentencing ranges outlined in the guidelines, which limit judicial discretion 

and promote uniformity in punishment outcomes (Savelsberg, 1992). However, sentencing has 

traditionally been a substantively rational individualized process, where punishment decisions 

are guided by judicial consideration of individual offenders’ characteristics, needs, or 

circumstances (Savelsberg, 1992; Ulmer & Kramer, 1996). Under sentencing guidelines, formal 

rationality provides judges with the guidelines range, but uncertainty remains over selecting the 

appropriate sentence within that range. Judges engage in substantively rational decision-making 

based on assessments of individual offenders when selecting the actual sentence, which may 

result in disparate punishment for similarly situated offenders (i.e., those with similar prior 

records convicted of similar crimes) (Kramer & Ulmer, 2009).  

Sentencing scholars have drawn from Albonetti’s (1991) and Savelsberg’s (1992) work 

to develop the focal concerns perspective. Similar to Albonetti (1991), focal concerns contends 

that sentencing outcomes are the result of a multifaceted and complex decision-making process, 

where judges make attributions based on assessments of offender blameworthiness, protection of 

the community, and practical constraints (Kramer & Ulmer, 2009; Steffensmeier, Ulmer, & 
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Kramer, 1998). Blameworthiness stems from a retributive philosophy of punishment, and is 

associated with offender culpability and the amount of harm caused. Common factors that 

influence blameworthiness are offense severity, the offender’s role in the crime, and prior 

victimization of the offender. Protection of the community draws from incapacitation and 

deterrence philosophies of punishment. Consequently, court actors make attributions about 

offenders’ future behavior based on the crime of conviction (e.g., violent versus property), prior 

criminal history, and stereotypes that suggest certain offenders pose a greater threat to the 

community. The third focal concern addresses practical constraints, which consist of ensuring 

regular case flow, relationships among courtroom actors, and assessment of criminal justice 

system resources, such as local jail capacity (Kramer & Ulmer, 2009; Ulmer & Johnson, 2004).  

In line with Savelsberg’s (1992) conceptualization of formal and substantive rationality, 

proponents of focal concerns recognize that formal sentencing criteria (e.g., sentencing 

guidelines) are the primary determinants of sentencing outcomes, but judges also engage in 

substantively rational decision-making (Kramer & Ulmer, 2009). Thus, assessments of the focal 

concerns are mostly influenced by offense severity and prior criminal history, but attributions 

linked to offender demographics and social status also play a role in punishment decisions. 

Several studies have applied the focal concerns framework when researching sentencing 

decision-making, and findings are consistent with the tenets of this perspective (Doerner & 

Demuth, 2010; Kramer & Ulmer, 2009; Steffensmeier & Demuth, 2001, 2006; Steffensmeier, 

Ulmer, & Kramer, 1998). Offense severity and criminal history are the primary factors judges 

consider when assessing blameworthiness and protection of the community, but extralegal 

factors also influence sentencing outcomes. In particular, these studies consistently show that 

female offenders are less likely to be incarcerated and receive shorter sentences than male 
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offenders, and offenders convicted after trial are punished more harshly than those that enter a 

guilty plea. Results concerning offender age and race/ethnicity are somewhat less consistent, but 

when significant effects are found they generally show younger offenders and black/Hispanic 

offenders are sentenced more severely than older offenders and white offenders, respectively. 

However, proponents of this perspective also note that judges are likely to vary in the ways they 

assess the focal concerns, as well as the factors they use in their assessments. Though judicial 

“reliance on the three concerns is said to be universal, … the meaning, emphasis, and 

interpretation of them is local” (Ulmer & Johnson, 2004: 142; see also Kautt, 2002; Kramer & 

Ulmer, 2009). More specifically, scholars have argued that whether and how judges consider 

legal and extralegal factors in sentencing outcomes is influenced in part by the court community 

in which punishment decisions occur (Anderson & Spohn, 2010; Dixon, 1995; Johnson 2006; 

Kramer & Ulmer, 2009; Ulmer & Johnson, 2004). 

 
Court Communities and Focal Concerns 

Theorizing regarding variation in assessment of the focal concerns is based on work that 

views courts as communities. Court communities consist of court actors who share a common 

workplace and develop working relationships (Eisenstein, Flemming, & Nardulli, 1988; 

Eisenstein & Jacob, 1977). The structure of status and power among participants, as well as the 

characteristics and values of group members, shape these relationships. Most literature on court 

communities explores courtroom actors’ working relationships and case processing norms (e.g., 

case assignment, charge bargaining) (Eisenstein, Flemming, & Nardulli, 1988; Eisenstein & 

Jacob, 1977), but some studies suggest that court communities also influence sentencing (Ulmer, 

1997; Ulmer & Johnson, 2004; Ulmer & Kramer, 1996). Court communities develop distinctive 
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case processing and sentencing norms, which suggests that both sentence severity and the effects 

of key predictors of sentencing may vary across courts (Kautt, 2002; Kramer & Ulmer, 2009).  

Overall, this literature suggests that court communities are unique, and the ways in which 

they shape processes and outcomes are not necessarily generalizable across multiple 

communities. However, Eisenstein and colleagues (1988) note that court size plays an important 

role in shaping court communities. In general, court actor autonomy is lowest in small courts, 

moderate in medium courts, and highest in large courts. Small courts (one to two judges) are 

composed of few judges, prosecutors, and defense attorneys and lack the resources needed for 

trials. Consequently, court actors work closely with one another and most cases are settled 

through guilty pleas. Conversely, additional resources available in large courts (at least fifteen 

judges) allow for more trials, and the greater number of court personnel creates an environment 

where mutual dependence between court actors is more fractured compared to small courts 

(Eisenstein, Flemming, & Nardulli, 1988). For example, Jacob’s (1997) work on the largest court 

in Illinois (Cook County) showed a tight connection between court personnel regarding 

courtroom assignment, case assignment, and docket management. Concerning sentencing, 

however, Jacob (1997: 28) noted “[i]ndividual judges emphasize their need to exercise discretion 

in order to do justice. The court setting permits them to give free reign to their individual traits 

and invites them to render their own reading of the law; their rulings have slight if any impact on 

other courtrooms.” Case processing and sentencing practices associated with medium-sized 

courts (four to fourteen judges) tend to fall somewhere between small and large courts 

(Eisenstein, Flemming, & Nardulli, 1988). 

Qualitative research supports the notion that differences in case processing and 

sentencing practices are associated with court size. Interviews conducted by Ulmer (1997) and 
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Ulmer and Kramer (1996) with judges, prosecutors, defense counsel, probation officers, and 

court administrative personnel in three courts (one small, one medium, and one large) in 

Pennsylvania revealed substantial differences in workgroup structure and culture, sentencing 

goals, and guideline adherence among these courts. For example, assistant district attorneys had 

very little discretion to negotiate plea agreements in the small court, but a great deal of discretion 

in the medium-sized court (Ulmer, 1997). In the large court, discretion was related to experience 

(i.e., as assistant district attorneys gained experience discretion increased). Concerning 

sentencing goals, small court judges relied on rehabilitation, just deserts, and deterrence 

punishment philosophies, while large court judges focused on rehabilitation and just deserts. In 

the medium-sized court, deterrence, incapacitation, and just deserts influenced judges’ 

sentencing decisions (Ulmer, 1997).  

However, quantitative analysis of sentencing outcomes in these courts showed mixed 

results regarding extralegal effects. All three courts sentenced female offenders more leniently, 

and offenders convicted after trial (as opposed to pleading guilty) more harshly (Ulmer, 1997). 

Only the large and medium-sized courts sentenced black offenders more harshly than whites; no 

significant differences were found in the small court (Ulmer, 1997). This research provides some 

evidence of differences in legal and extralegal effects across court communities, but it is limited 

to only three courts and interviews with a small sample of court actors. More recent research 

testing the focal concerns and court community perspectives using multilevel modeling and 

larger samples offers additional support for variation in sentencing patterns across courts.  

Several studies have used multilevel models of pooled cases with offenders nested within 

courts to examine variation in predictors of punishment severity across courts. In contrast to 

prior work that focused on a small number of courts differing in size (Ulmer, 1997; Ulmer & 
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Kramer, 1996), this body of research examines cases across all courts at the state or federal level. 

Findings from this work offer support for integrating the focal concerns and court community 

perspectives. For example, using Pennsylvania guidelines data, Britt (2000), Ulmer and Johnson 

(2004), and Kramer and Ulmer (2009) employed multilevel models with random effects that 

allow the slopes of legal and extralegal predictors to vary randomly across courts. Significant 

variance components indicated that effects associated with offense severity, prior record, age, 

race, gender, and mode of conviction differed significantly across courts (Britt, 2000; Kramer & 

Ulmer, 2009; Ulmer & Johnson, 2004). Kautt’s (2002) analysis of federal guidelines data 

provided similar results for U.S. District Courts. Based on these findings, scholars have 

concluded “decisionmakers in different courts differentially weight the importance of these 

various individual-level case characteristics at sentencing” (Kramer & Ulmer, 2009: 129; see 

also Kautt, 2002; Ulmer & Johnson, 2004).  

Overall, the results from multilevel analyses suggest that judicial assessments of the focal 

concerns, and the legal and extralegal factors used in these assessments, are conditioned by the 

court community in which sentencing occurs. However, while these studies are useful for 

gaining a better understanding of sentencing disparity across courts, they provide little 

information about whether and how judges consider legal and extralegal factors within these 

court communities. 

 
Sentencing Variation within Court Communities 

Integration of the focal concerns and court community perspectives suggests that effects 

associated with key predictors of sentencing vary across courts, but judges within these courts 

may also assess legal and extralegal factors in different ways. According to Johnson and 

colleagues, while “court actors use legal factors such as offense seriousness and prior record as 
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initial punishment benchmarks [they] then make situational attributions about defendants’ 

character and risk based on more subtle, subjective, decision-making schema” (Johnson, Ulmer, 

& Kramer, 2008: 745). Prior work on interjudge disparity, which “occurs when judges in the 

same jurisdiction sentence similarly situated offenders differently” (Kim, Spohn, & Hedberg, 

2015: 5), offers support for the notion that judges engage in subjective decision-making. Johnson 

(2006) analyzed offenders sentenced in Pennsylvania courts using a three-level mixed model 

(e.g., offenders nested within judges, nested with courts) with random effects and found that 

effects associated with offense severity, criminal history, age, gender, and race/ethnicity varied 

significantly across both judges and courts. Similarly, Anderson and Spohn (2010) analyzed 

federal guidelines data using a model with offenders nested within judges and found significant 

variation between judges in three U.S. district courts for effects associated with gender, 

employment status, and pretrial status.  

Wooldredge (2010) also used multilevel analysis for a sample of felony conviction cases 

in a single Ohio court. Similar to Johnson (2006) and Anderson and Spohn (2010), results from 

multilevel random effects models showed that with the exception of offender race, legal and 

extralegal effects differed significantly across judges (Wooldredge, 2010). To further advance 

understanding of these differences, Wooldredge (2010) employed individual judge logistic 

regression models to examine how judges contribute to extralegal disparities found in the overall 

model. The individual models revealed that significant findings from the multilevel model 

provided limited information about the ways in which judges consider extralegal factors in 

sentencing decisions. For example, six of the 18 judges showed significant effects for race in the 

individual models (four were positive, two were negative), despite race being non-significant in 

the overall model. Further, though multilevel analysis showed that males were 1.5 times more 
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likely to be incarcerated than females, only five of the 18 judges showed significant effects for 

gender, and odds ratios for these judges ranged from 2.75 to 16.78. Wooldredge (2010) 

concluded that pooling cases results in masked effects, which are likely to arise when judges 

yield null or weak effects, or effects that are significant but in opposite directions, for a given 

variable. Collectively, this body of literature offers support for the idea that differences among 

judges are the result of subjective decision-making, and provides some evidence of legal and 

extralegal effects varying not only across court communities, but also within court communities. 

 
Summary 

Extant research consistently shows that judicial assessments of the focal concerns are 

primarily driven by offense severity and criminal history, but extralegal effects associated with 

offender age, race/ethnicity, and gender remain. More recently, scholars have argued that effects 

associated with key predictors of sentencing vary across court communities. This is because 

court communities develop distinctive case processing and sentencing norms that influence 

judicial consideration of legal and extralegal factors in assessing offender blameworthiness and 

community threat. Research offers support for integrating the focal concerns and court 

community perspectives, finding that effects associated with offense and offender characteristics 

vary significantly across courts.  

Yet, other work shows that legal and extralegal effects also vary significantly across 

judges within courts.  According to Ulmer (2012: 17), “[b]etween-actor variation is certainly 

congruent with and implied by the focal concerns ….” Though variation across judges would 

seem to indicate that the court community is less influential than theory suggests, “this kind of 

variation between judges and prosecutors, for example, does not contradict the notion that court 

community contexts shape actors’ decisions, and that between-actor variation occurs relative to 
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court community norms” (Ulmer, 2012: 17). Thus, variation between judges may suggest that 

court communities differ in the presence of, and adherence to, shared case processing and 

sentencing norms. With some research suggesting court actor autonomy differs across large, 

medium, and small courts (Eisenstein, Flemming, & Nardulli, 1988), this variation may be linked 

to the size of the court. 

Though prior work has assessed variation across judges and courts using multilevel 

modeling, this methodological approach does not allow for a detailed examination of interjudge 

disparity and sentencing patterns of judges in the same court community. Only one study 

(Wooldredge, 2010) analyzed individual judges’ sentencing decisions in this way, but this 

research was limited to a single court. To date, no research has applied the focal concerns and 

court community perspectives to the punishment decisions of individual judges in more than one 

court to examine whether and how judges in the same court communities consider legal and 

extralegal factors. The current study addresses this gap in the literature. 

 
Purpose of the Research 

The current research seeks to build on the prior literature to further advance knowledge of 

interjudge disparity and judicial sentencing patterns within court communities. Prior work 

suggests judges rely primarily on offense severity and criminal history when assessing offender 

blameworthiness and community threat, but they also engage in subjective decision-making that 

reflects their sentencing philosophy and attributions associated with offender extralegal 

characteristics (Johnson et al., 2008). To the extent that subjective decision-making varies across 

judges, the legal and extralegal factors associated with sentencing outcomes should vary as well.  

Yet, the court community perspective suggests that interjudge disparity may be 

conditioned by the context in which sentencing occurs. Court communities develop distinctive 
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case processing strategies and sentencing norms that not only affect sentencing outcomes, but 

also the predictors that influence these outcomes (Kautt, 2002; Kramer & Ulmer, 2009). Despite 

these assertions, extant work does not offer a comprehensive examination of judges’ sentencing 

patterns within court communities.  

Though prior work has examined court communities and variation in sentencing 

predictors across courts and judges, these studies are limited in several ways. Qualitative studies 

provide in-depth information about court communities, but are limited to a small number of 

courts (typically fewer than three). Further, this work has generally focused on court structure, 

workgroup relationships, and case processing strategies, with less attention paid to predictors 

associated with sentencing outcomes (Eisenstein, Flemming, & Nardulli, 1988; Jacobs, 1997). 

Ulmer (1997) and Ulmer and Kramer’s (1996) work is an exception, but their analysis of legal 

and extralegal effects on punishment decisions used pooled case models for each of the three 

courts. Thus, findings concerning sentencing disparity reflected all judges’ decisions within each 

court, as opposed to each individual judges’ decisions within these courts.  

Multilevel analysis of offenders nested within courts allows for large-scale comparisons 

across multiple jurisdictions, and findings from these studies show that effects associated with 

offender and case characteristics vary significantly across courts (Britt, 2000; Kautt, 2002; 

Kramer & Ulmer, 2009; Ulmer & Johnson, 2004). Researchers conclude that these findings offer 

support for the idea that court communities influence sentencing decisions, but these studies 

provide no information about judges’ sentencing patterns within these courts. Additional 

research using multilevel models provides some information about judges’ sentencing patterns 

within courts, and this work suggests effects associated with legal and extralegal factors vary 

between judges (Anderson & Spohn, 2010; Johnson, 2006). Though this research raises some 
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questions about the extent to which court communities influence sentencing decisions, 

Wooldredge (2010) demonstrated the limitations of using multilevel modeling to assess 

interjudge disparity. Comparing findings from a two-level model (offenders nested within 

judges) with individual judge regression models showed that the multilevel analysis obscured 

individual judges’ contributions to sentencing disparities. Thus, Wooldredge’s (2010) work 

suggests that individual judge models may be more appropriate than multilevel analysis for 

assessing judges’ sentencing patterns within courts. However, Wooldredge’s (2010) research was 

limited to one court with 18 judges, and focused on differences in extralegal effects on judges’ 

decisions to incarcerate offenders. In addition, some of the variation found in his analysis may be 

due to Ohio’s relatively lax sentencing guidelines, which explicitly allow judges to consider 

different sentencing goals (Wooldredge, 2010).  

The current research seeks to address these limitations through a more comprehensive 

examination of interjudge disparity and judicial sentencing decisions within court communities. 

First, multilevel analysis with offenders nested within judges nested within courts for a sample of 

large, medium, and small Pennsylvania courts is used to replicate prior work that shows effects 

associated with legal and extralegal factors vary significantly across judges. Next, findings from 

this model will be compared with results from individual judge regression models to examine 

judges’ contributions to legal and extralegal effects found in the multilevel analysis. Finally, 

individual judges will be grouped by court to assess whether and how judges in the same court 

communities consider offender and case characteristics.  

Employing both multilevel models and individual regression models is important for 

theoretical and methodological reasons. Focal concerns perspective states that differences in 

judges’ subjective decision-making influences the ways in which judges consider offender and 
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case characteristics when assessing offender blameworthiness and community threat. In addition, 

sentencing theories are not only concerned with whether judges vary in effects associated with 

legal and extralegal factors, but also whether these factors significantly influence sentencing 

decisions. However, extant research generally relies on fixed effects estimates from models with 

cases pooled at the jurisdiction or state level (e.g., Steffensmeier & Demuth, 2006; Tillyer, 

Hartley, & Ward, 2015; cf. Wooldredge, 2010), which limits exploration of judges’ variation in 

their subjective assessments of the focal concerns. According to Wooldredge, when relying on 

overall estimates from pooled case models, “there is a risk of conveying the impression that the 

problem is pervasive across all judges” (Wooldredge, 2010: 540). Studies that examine 

individual judges’ estimates from the random effects portion of multilevel analyses (e.g., 

Anderson & Spohn, 2010; Johnson, 2006) provide more information about each judges’ value 

for a given variable, but limitations remain. 

The random group effects in multilevel models are obtained by combining information 

about the specific group effect and the overall model coefficient (Gelman & Hill, 2016; Hox, 

2010; Snijders & Bosker, 2012). Less reliable group estimates are “shrunk” closer to the overall 

mean for the dataset, resulting in biased, but also more precise, estimates (Gelman & Hill, 2016; 

Hox, 2010). However, scholars conducting school achievement research have urged caution in 

relying solely on multilevel modeling when the purpose of the research is to evaluate the 

performance of individual teachers or schools (Fitz-Gibbon, 1991; Tate, 2004; Teddlie & 

Reynolds, 2000). Since multilevel models pool the group estimates around the average, schools 

with very good results may be pulled down towards the mean, while schools that are 

underperforming will be pulled up (de Leeuw & Kreft, 1995; Fitz-Gibbon, 1996). Examination 

of multilevel models alone to evaluate judges’ sentencing decisions raises similar concerns, 
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particularly in light of contemporary sentencing theories. The pooling of judge estimates for 

offender and case characteristics is contrary to the idea that judges vary in their subjective 

assessments of factors associated with the focal concerns of sentencing. Thus, estimates obtained 

from individual judge regression models may provide information that allows for a more 

comprehensive evaluation of each judges’ sentencing patterns. 

As noted above, sentencing theories are also concerned with whether interjudge variation 

is meaningful, yet multilevel models are not well suited for providing this kind of information. 

Gelman and Hill (2016) note that identifying statistically significant results for random effects is 

not the primary purpose of multilevel analysis; rather, multilevel models are designed to obtain 

the most precise estimate for each group, while taking into account uncertainty. This analytic 

strategy may not be appropriate when predictors are hypothesized to produce effects for some 

groups, but not others (Gelman & Hill, 2016). The latter is particularly salient since sentencing 

theories suggest judges rarely have enough information to make fully informed punishment 

decisions (Albonetti, 1991). Consequently, the decision-making process “allows for the subtle 

influences of experiences, prejudices, and stereotypes, as well as idiosyncratic interpretations by 

different judges” (Johnson, 2006: 267), which is likely to result in factors such as race and 

gender affecting sentencing decisions for some judges, but not others. 

 Further, though multilevel analysis can be used to identify differences in legal and 

extralegal effects across court communities, it provides little information about how individual 

judges within court communities consider these factors. The court communities perspective 

suggests that judges’ subjective decision-making may be conditioned by local case processing 

and sentencing norms, and the presence of, and adherence to these norms may be associated with 

differences in court actor autonomy based on court size. As such, exploring individual judges’ 
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sentencing patterns within large, medium, and small court communities is needed to assess the 

significance of court communities in sentencing decisions.  

This research has a number of methodological and theoretical implications. Concerning 

interjudge disparity, though multilevel analysis of sentencing data has identified variation in the 

factors that influence punishment decisions across judges, the pooled estimates may be more 

appropriate for drawing general conclusions about differences in judicial decision-making. The 

individual judge analyses, on the other hand, allow for a more detailed examination of this 

variation, and provide insight about whether these factors matter in sentencing outcomes. 

Incorporating both analytic strategies is needed to assess whether individual analyses offer a 

better test of the focal concerns perspective, which suggests judicial sentencing decisions vary, 

but has not been fully explored using extant methodologies. The methodological approach used 

in the current work is also a necessary first step in identifying the extent of the variation and 

whether it is meaningful, which can then be followed by further developing theories to explain 

why differences among judges exist. 

Concerning the court community perspective, greater consistency in effects associated 

with the key predictors of sentencing among judges in the same courts versus individual judge 

model findings would suggest the court community influences punishment decisions. However, 

greater interjudge disparity in large courts versus small courts, for example, may indicate that the 

influence of court communities on sentencing is conditioned by court size. Substantial judicial 

variation within all courts could suggest that court communities influence some court processes 

(e.g., docket management, case assignment), but have less of an impact in the sentencing phase.  

More generally, this research will contribute significantly to an area of sentencing 

research and theory that has received little empirical attention. According to Wooldredge (2010; 
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564), “we need more comprehensive quantitative descriptions of how judges differ in their 

sentencing decisions. This pursuit is necessary for assessing and informing theories of sentencing 

disparities based on extralegal factors.” Similarly, in assessing the state of the research on 

between-judge variation, Ulmer (2012: 26-27) notes, “[q]uite simply, the field needs more of 

such research. It is likely that a substantial portion of the interesting variation in sentence 

severity … and the effects of legally relevant, organizational, and extralegal factors on 

sentencing exists at the level of individual judges.” Much of the extant research on between-

judge variation relies on aggregate analysis of cases across jurisdictions or states, which is useful 

for assessing overall patterns and developing general theoretical perspectives about interjudge 

variation. Yet, analysis of individual judges and their sentencing patterns within court 

communities is necessary to further develop these perspectives.  

Finally, this research will add to a growing body of literature that explores whether 

sentencing guidelines systems have achieved their intended goals. Reformers recognized that the 

sentencing of criminal offenders is a fundamental mechanism of formal social control in society, 

and disparity in punishment for offenders with comparable criminal records convicted of the 

same crime raises questions about the legitimacy of legal institutions (Reitz, 1998; Tonry, 1996). 

Examining individual judges’ sentencing patterns will further our understanding of whether 

sentencing guidelines promote uniformity and consistency in criminal sanctions.  

 
Research Questions and Hypotheses 

The following research questions and hypotheses guide the current inquiry: 

1) How do legal and extralegal factors affect the decision to incarcerate offenders and the 

length of the sentence imposed, and do these effects vary significantly across judges?  
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2) How do individual judges contribute to the legal and extralegal effects found in the 

multilevel analysis? 

3) To what extent do judges in the same courthouses exhibit similar sentencing patterns, 

in terms of significant legal and extralegal effects? 

The first research question will be explored using a three-level multilevel model with offenders 

nested within judges nested within courts. The following hypotheses are derived from the prior 

research (e.g., Johnson, 2006; Kramer & Ulmer, 2009): 

H1: Offense severity and criminal history will be positively associated with sentence 

severity. 

H2: Younger offenders will be sentenced more harshly than older offenders. 

H3: Female offenders will be sentenced more leniently than male offenders. 

H4: Black offenders will be punished more harshly than white offenders. 

H5: Offenders who plead guilty will receive less severe sentences than those convicted 

after trial. 

H6: Legal and extralegal effects will vary significantly across judges.1 

The second research question will be answered using individual judge regression models. The 

data used in the analysis were obtained from a guidelines state that uses offense severity and 

prior record to determine the sentencing range.  Therefore, these variables should be positively 

associated with sentence severity for most judges. Further, based on theories that suggest judges 

engage in subjective decision-making concerning offender characteristics and prior work 

showing differences in extralegal effects across individual judges (Wooldredge, 2010), 

																																																								
1 Though the analysis uses three-level models, this work focuses on variation at the judge level. The court level is 
included to control for differences across courts. 
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significant results for extralegal effects should be less consistent than findings associated with 

legally relevant variables.2 

The third research question will be answered by examining individual judges’ sentencing 

patterns within their court communities. Though quantitative research using multilevel analysis 

shows significant variation across courts (e.g., Britt, 2000; Ulmer & Johnson, 2004), these 

studies provide little information about judicial decision-making within courts. Additional 

research suggests interjudge disparity exists within courts (e.g., Anderson & Spohn, 2010; 

Johnson, 2006), but these studies do not provide a comprehensive assessment of effects 

associated with individual judges’ punishment decisions. Qualitative research, however, offers 

some evidence of the existence of court communities and their impact on case processing and 

sentencing (Eisenstein, Flemming, & Nardulli, 1988; Ulmer, 1997; Ulmer & Kramer, 1996), but 

differences in court actor autonomy in small, medium, and large courts may condition this 

relationship. Thus, lower autonomy among small court judges may result in judges exhibiting 

similar sentencing patterns. Variation in sentencing patterns may be greater in medium sized 

courts, and the largest variation in judicial sentencing patterns is likely in large courts as court 

actor autonomy is highest.3 

 

 

 

 

 

																																																								
2 Since sentencing theory and research does not yet provide specific hypotheses about why individual judges vary in 
effects associated with legal and extralegal factors, more detailed predictions are beyond the scope of this work.  
3 Similar to research question two, prior literature does not offer specific expectations about how court communities 
influence judicial consideration of legal and extralegal factors. 
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CHAPTER 3: DATA AND METHODOLOGY 

 
Data 

 To examine the research questions and hypotheses outlined above, seven years of data 

(2004-2010) were obtained from the Pennsylvania Commission on Sentencing (PCS). 

Pennsylvania’s Courts of Common Pleas (the state’s county-level trial courts) are required by 

law to submit all felony and misdemeanor convictions under the Pennsylvania Sentencing 

Guidelines to the PCS on a yearly basis (PCS, n.d.). The PCS compiles the data into annual 

datasets and makes them available to the public for a fee. The data provide detailed information 

about offense type and severity, offender criminal history, and offender characteristics such as 

age, race, and gender. The data also include information about mode of conviction, the sentence 

imposed, the court in which the offender was sentenced, and the name of the judge who imposed 

the sentence (PCS, n.d.).  

 
Data Reduction and Missing Data 

In line with prior research using the PCS data, the data were restricted to include only the 

most serious offense per judicial transaction (Britt, 2000, 2009; Johnson, 2003, 2006, 2014; 

Kramer & Ulmer, 2009; Ulmer & Johnson, 2004). Limiting the data to the most serious offense 

per judicial transaction is also consistent with the way in which the PCS analyzes the data for its 

annual reports (PCS, n.d.). Given the focus of this research is on individual judges, the data were 

further limited to black and white offenders because very few judges outside of the larger 

jurisdictions sentence Hispanic offenders frequently enough for inclusion in the analysis.  

Consistent with prior work using these data, missing values for offense gravity score, 

prior record score, guideline edition, and offender age, race, and gender were removed (Britt, 
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2000, 2009; Johnson, 2003, 2006, 2014; Kramer & Ulmer, 2009; Ulmer & Johnson, 2004).4 

Though only a modest amount of data are missing for these variables, 18 percent of cases were 

missing information on mode of conviction (i.e., whether the offender entered a guilty plea or 

was convicted after trial). Because of the information loss associated with removing these cases, 

extant work has employed a dummy variable adjustment (Johnson, 2003, 2006, 2014; Kramer & 

Ulmer, 2009). However, research suggests that this approach can produce biased estimates of 

regression coefficients (Allison, 2001). To address missing values for mode of conviction, the 

current work utilized the ‘Amelia’ package in R (Honaker, King, & Blackwell, 2011) to 

implement an iterative expectation-maximization algorithm with bootstrapping to substitute 

plausible values for this variable. This produced a single dataset with maximum likelihood 

imputed values for the mode of conviction variable. These criteria resulted in a sample of 

532,440 cases, sentenced by 571 judges in 60 courts.5 

 
Sample Selection 

The current work seeks to examine individual judges’ contributions to legal and 

extralegal disparity, and assess sentencing patterns among judges in the same courthouses. The 

sample used for the current research was initially selected based on the number of cases judges 

sentenced between 2004 and 2010. The ‘pwr’ package in R (Champely et al., 2015) was used to 

determine that a minimum of 230 cases per judge were needed to detect relatively small effect 

sizes (f2 = 0.09) in multiple regression models.6 Of the 571 judges, 287 judges handled 230 or 

																																																								
4 Missing values were minimal for offense gravity, prior record score, guidelines edition, and offender age and 
gender (for each variable, fewer than 0.002% of all cases were missing). Three percent of cases had missing values 
for offender race/ethnicity.    
5 Though Pennsylvania has 67 counties, the state has only 60 county-level trial courts. The difference is the result of 
seven of these courts handling cases from two counties. 
6 R’s ‘pwr’ package uses Cohen’s (1988) suggestions for effect size. For multiple regression, Cohen (1988) used f2 
values of 0.02, 0.15, and 0.35 to represent small, medium, and large effects, respectively.  
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more cases, though the vast majority of these judges handled many more cases (mean = 1,755 

cases, median = 1,396).7 Notably, these 287 judges imposed sentences in 503,602 of the 532,440 

cases (95 percent) across the 60 courts. Removing 284 judges (and retaining 95 percent of the 

cases) is consistent with prior work that suggests a substantial number of judges serve as senior, 

retired, or traveling judges who handle a very small number of cases each year (Johnson, 2006, 

2014; Levin, 1977).  

The second step in selecting the sample included disproportionate stratified sampling to 

examine sentencing patterns among judges in the same courthouses. Based on extant research 

that suggests case processing and sentencing practices may be influenced by court size 

(Eisenstein, Flemming, & Nardulli, 1988; Kramer & Ulmer, 2009; Ulmer, 1997), a sample of 

small, medium, and large courts were selected for the analysis. Prior research using the PCS data 

identifies small courts as having seven or fewer authorized judgeships, medium courts having 

between eight and 15, and large courts having 16 or more (Johnson, 2006; Kramer & Ulmer, 

2009; Ulmer, 1997; Ulmer & Johnson, 2004). This criterion results in splitting the 60 

Pennsylvania courts into 44 small, 12 medium, and four large courts. Given the smaller number 

of large and medium-sized courts, a disproportionate stratified sample that includes all four of 

the large courts, six medium courts (50 percent), and 11 small courts (25 percent) was selected 

for the analysis. To determine which medium and small courts would be included, R’s sample 

function (R Core Team, 2016) was used to randomly generate numbers between the minimum 

and maximum number of small and medium courts. The final sample includes 312,555 cases 

sentenced by 161 judges in 21 Pennsylvania county courts. Table 1 shows the total number of 

cases handled in each court, and the number of cases from each court included in the analysis 

																																																								
7 These 287 judges handled at least 230 cases for both the incarceration decision and the sentence length decision. 
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after removing judges with fewer than 230 cases.8 Table 1 also includes the percent of cases 

handled in these courts after removing judges, and the number of judges in each court.9 

Table 1. Cases and Number of Judges by Court  
Cases in the Sample (N=312,555) 
     
Court Total Cases Cases in Analysis Percent # of Judges 
     
 Large Court 1 64,914 56,247 86.65% 19 
 Large Court 2 43,024 30,278 70.37% 29 
 Large Court 3 36,868 34,813 94.43% 11 
 Large Court 4 36,196 33,581 92.78% 16 
 Medium Court 1 10,570 9,830 93.00% 7 
 Medium Court 2 32,746 29,503 90.10% 10 
 Medium Court 3 9,113 8,158 89.52% 2 
 Medium Court 4 16,599 10,940 65.91% 6 
 Medium Court 5 13,591 11,078 81.51% 9 
 Medium Court 6 31,218 29,108 93.24% 10 
 Small Court 1 10,756 10,073 93.65% 5 
 Small Court 2 7,393 5,837 78.95% 4 
 Small Court 3 3,182 2,497 78.47% 2 
 Small Court 4 3,294 3,188 96.78% 2 
 Small Court 5 4,911 3,577 72.84% 2 
 Small Court 6 5,956 5,694 95.60% 6 
 Small Court 7 6,934 6,521 94.04% 5 
 Small Court 8 7,230 6,930 95.85% 5 
 Small Court 9 3,519 3,471 98.64% 2 
 Small Court 10 8,151 6,329 77.65% 4 
 Small Court 11 5,040 4,902 97.26% 4 

 
 
Dependent and Independent Variables 

 Extant sentencing research suggests that punishment decisions occur in two stages 

(Wheeler, Weisburd, & Bode, 1982). The first decision is whether to incarcerate an offender, and 

the second involves determining the length of confinement for those who receive a custodial 

																																																								
8 Total cases are limited to the most serious offense per judicial transaction and cases resulting in conviction. 
9 In some courts, the number of judges included in the analysis is less than what is outlined in the criteria concerning 
court size. For example, though large courts have greater than 16 judges, Large Court 3 has only 11 judges in the 
analysis. For this court and Medium Courts 1, 3, and 4, the smaller number of judges is due to removing judges with 
fewer than 230 cases.  
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sentence. Consistent with prior work, two dependent variables are used to model these decisions 

separately (e.g., Britt, 2000; Dixon, 1995; Hauser & Peck, 2017; Johnson, 2006, 2014; Ulmer & 

Johnson, 2004; Wolfe, Pyrooz, & Spohn, 2011). For the incarceration decision, a binary variable 

indicates whether the offender was incarcerated (1 = incarceration, 0 = no incarceration). The 

length of the sentence imposed is a continuous variable coded to represent the minimum number 

of months the offender is sentenced to serve in jail or state prison. Given the positive skew of the 

sentence length data, this variable was recoded to equal the natural logarithm of the minimum 

number of months of incarceration (Britt, 2009; Bushway & Piehl, 2001; Johnson, 2006).	

Independent variables include offense severity, which is based on the offense gravity 

score developed by the PCS and ranges from 1 (least serious) to 14 (most serious). Prior record 

is a measure of the PCS’ prior record score, which is an eight-category scale of prior convictions 

with points given for prior misdemeanors and felonies based on offense severity. Due to the 

small number of cases in the two highest categories (repeat felony and repeat violent offenders), 

these were combined into a single category in all analyses. Offender demographic variables 

include a continuous variable for the offender’s age when the sentence was imposed, and binary 

variables for female and black (reference = white). In addition, mode of conviction is captured 

with a binary trial variable that combines negotiated and non-negotiated pleas into a plea 

category (reference), and bench and jury trials into a trial category. 

 
Control Variables 

 Consistent with prior research using the PCS data (e.g., Johnson, 2014; Kramer & Ulmer, 

2009), several control variables are included in the analysis. Mandatory minimum represents 

whether a mandatory sentencing provision was applied (reference = no), and changes to the 

sentencing guidelines are captured through a guidelines edition dummy variable (reference = 6th 
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Edition). In line with extant work using the PCS data, offense type is a dummy variable that is 

coded to reflect whether the offender was convicted of a violent, drug, or property offense, with 

other offenses that do not fall into these crime types (i.e., bad checks, forgery, DUI) serving as 

the reference (Johnson, 2006, 2014; Ulmer & Johnson, 2004). Further, two presumptive sentence 

variables are included to capture presumptive guideline sentence recommendations (Engen & 

Gainey, 2000). For the incarceration decision models, a binary variable is used to indicate 

whether the guidelines prescribe incarceration (reference = no). In the sentence length models, 

this variable represents the minimum number of months of incarceration recommended in the 

guidelines (Ulmer, 2000; Ulmer & Johnson, 2004). Finally, year is a dummy variable that 

controls for annual changes within the courts from 2004 to 2010 (reference = 2004). 

 
Analytic Strategy 

 Due to the nested structure of sentencing data (i.e., offenders nested within judges nested 

within courts), multilevel analysis of predictors associated with punishment outcomes has 

become increasing popular (Britt, 2000; Kautt, 2002; Johnson, 2006, 2014; Kramer & Ulmer, 

2009; Ulmer & Johnson, 2004). With nested data, there is an assumption that contextual factors 

influence individuals, and individuals from the same context likely share common influences 

(Steenbergen & Jones, 2002). As a result, traditional regression models are not well suited for 

analyzing these data. Because of the influence of contextual factors, the observations are not 

truly independent; rather, they are clustered and duplicate one another to some extent, which 

violates the regression assumption that errors are independent. When this assumption is violated, 

incorrect standard errors and Type I errors are likely (Steenbergen & Jones, 2002). By 

incorporating additional disturbance terms and their associated assumptions, multilevel models 

produce appropriate error terms that control for potential dependency due to nesting effects 
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(Snijders & Bosker, 2012). However, while multilevel models offer an improvement over 

classical regression analyses from a statistical standpoint (Fitz-Gibbon, 1996; Gelman & Hill, 

2016; Teddlie & Reynolds, 2000), practical concerns remain, particularly when assessing 

random group effects. 

 The random group effects in multilevel models are unobserved variables, as opposed to 

statistical parameters (Snijders & Bosker, 2012), and are obtained using empirical Bayes 

estimation. Empirical Bayes estimates are weighted averages of the specific group effect and the 

overall model coefficient (Gelman & Hill, 2016; Hox, 2010; Snijders & Bosker, 2012). As noted 

earlier, multilevel estimates are pooled (Gelman & Hill, 2016) or “shrunk” towards the mean for 

the entire data set (Hox, 2010: 29). Shrinkage is determined by the reliability of the estimate, and 

reliability is based on the group sample size and the difference between the group estimate and 

the overall model estimate (Hox, 2010). Groups with small sample sizes and estimates far from 

the overall estimate shrink more to the overall average, while groups with large sample sizes and 

estimates near the overall estimate are close to the overall mean (Hox, 2010). For intermediate 

groups, the multilevel estimates fall between these two (Gelman & Hill, 2016). As a result, more 

variation is expected when looking at unbiased10 results from separate classical regression 

analyses, compared to the more precise, but biased, multilevel values (Hox, 2010).   

The current work uses multilevel modeling to replicate the findings of recent work that 

shows legal and extralegal effects vary significantly across judges, and also employs individual 

judge logistic and ordinary least squares (OLS) regression models to assess how judges 

contribute to the results from the multilevel analysis. While extant sentencing research has used 

either multilevel or single-level regression models for pooled cases (cf. Wooldredge, 2010), 

																																																								
10	Classical regression estimates (e.g., OLS) are unbiased, but error exists due to sampling and measurement 
(Willms, 1992).	
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Gelman and Hill (2016) suggest an iterative approach to statistical modeling. With multilevel 

data structures, this can include separate models to obtain unadjusted values, and multilevel 

analysis to examine pooling of random group effects (Gelman & Hill, 2016). Findings from these 

models can also be used to identify groups with high or low estimates, and to get a general sense 

of any patterns in the data (Kreft & Yoon, 1994; Snijders & Bosker, 2012). 

The analytic approach begins with multilevel modeling. As the incarceration decision 

dependent variable is a binary outcome representing incarceration/no incarceration, hierarchical 

generalized linear models (HGLM) were selected. For the sentence length outcome, which 

represents the minimum months of incarceration (logged), linear mixed models (LMM) were 

employed. Both analyses were conducted using R’s ‘lme4’ package (Bates et al., 2016). The first 

step in the analysis includes unconditional models (one-way ANOVA with random effects) to 

assess whether variation in the decision to incarcerate offenders and the length of the sentence 

imposed exists at the judge- and court-levels. In addition, calculating the Akaike information 

criterion (AIC) for the unconditional models provides a baseline that can be used to assess model 

fit in subsequent analyses. The second step in the multilevel analysis includes random 

coefficients ANCOVA models with independent and control variables to examine the fixed and 

judge-level random effects of offender and case characteristics on the incarceration decision and 

the length of the sentence imposed.  

 To assess judges’ contributions to findings from the multilevel analysis, separate logistic 

and OLS regression models are employed for each of the 161 judges using R’s ‘stat’ package (R 

Core Team, 2016). Since this portion of the analysis focuses on individual judges’ caseloads and 

sentencing patterns, multilevel models are not needed to account for between-judge variation. 

Finally, individual judges are grouped by court and results from the individual judge regression 
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models are used to assess similarities in statistically significant legal and extralegal effects 

among judges in the same courts.  
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CHAPTER 4: RESULTS 

 
The following section contains the findings for the current inquiry. First, descriptive 

statistics for the sample are discussed. As outlined in Chapter 2, the majority of studies 

examining interjudge disparity use multilevel models. Thus, results from unconditional and 

random coefficients models are presented to assess effects associated with key predictors of the 

decision to incarcerate offenders and the length of sentence imposed, and whether these effects 

vary significantly across judges. However, since prior research shows this approach offers 

limited information (Wooldredge, 2010), findings from individual judge regression models are 

provided to gain a better understanding of whether and how judges use legal and extralegal 

factors in sentencing decisions. Extant work also suggests that judicial decision-making may be 

influenced in part by the court community in which sentencing occurs (e.g., Ulmer, 1997). 

Consequently, the final section in this chapter provides results concerning judges’ sentencing 

patterns within the same courts. 

 
Descriptive Statistics 

 Table 2 provides descriptive statistics for the sample of offenders used in the analysis. 

Approximately half of the offenders (49 percent) in the sample were sentenced to either jail or 

prison, while the others (51 percent) received a non-custodial sentence. For those offenders who 

were incarcerated, the mean sentence length was just under 10 months. The mean offense gravity 

score is 3.57 (scale ranging from one to 14), and the mean prior record score is 1.45 (scale 

ranging from one to six). The average offender is 33 years old at sentencing, and males make up 

a larger portion of the sample than females (80 percent and 20 percent, respectively). Concerning 
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Table 2. Descriptive Statistics for Overall Sample (N = 312,555) 
  
Dependent Variable  M (SD) / N (%) 
   Incarcerated 154,001 (49%) 
   Not Incarcerated 158,554 (51%) 
   Sentence Length 9.94 (19.13) 
Independent Variables  
   Offense Severity 3.57 (2.42) 
   Prior Record  1.45 (1.90) 
   Age at Sentence 33.17 (11.07) 
   Male (reference) 250,766 (80%) 
   Female 61,789 (20%) 
   White (reference) 205,590 (66%) 
   Black 106,965 (34%) 
   Plea (reference) 295,760 (95%) 
   Trial 16,795 (5%) 
   Presumptive Incarceration 69,424 (22%) 
   Presumptive Sentence 11.30 (23.08) 
   Mandatory Minimum Applied 73,122 (23%) 
 Offense Type  
   Violent 41,816 (13%) 
   Drug  74,718 (24%) 
   Property 62,810 (20%) 
   Other (reference) 133,211 (43%) 
 Guidelines Edition   
   5th Edition  94,840 (30%) 
   6th Edition (reference) 165,313 (53%) 
   6th Edition, Revised 52,402 (17%) 
 Year    
   2004 (reference) 36,926 (12%) 
   2005 42,483 (14%) 
   2006 44,817 (14%) 
   2007 47,158 (15%) 
   2008 49,155 (16%) 
   2009 49,752 (16%) 
   2010 42,264 (14%) 

 

 offender race, 66 percent of offenders are white, while the remaining 34 percent are black. 

Further, the vast majority (95 percent) of the offenders in the sample entered guilty pleas; only  

five percent were convicted after trial. Twenty-two percent of offenders committed crimes that 

prescribed a custodial sentence, and the presumptive minimum sentence for incarcerated 
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offenders is approximately 11 months. Twenty-three percent were convicted of crimes that 

included mandatory minimum penalties. Most offenders (43 percent) were convicted of crimes 

other than drug (24 percent), property (20 percent), and violent (13 percent) offenses. Roughly 

50 percent of offenders were sentenced under the sixth edition of the guidelines, which were in 

effect from June of 2005 until December of 2008, while 30 percent and 17 percent were 

sentenced under the earlier fifth edition and later sixth edition revised guidelines, respectively. 

Finally, the percent of offenders sentenced each year is relatively consistent, ranging from 12 to 

16. 

 
Multilevel Analysis 

The analysis addressing the first research question used multilevel modeling to examine 

the effects of legal and extralegal factors on the decision to incarcerate offenders and the length 

of the sentence imposed, and whether these effects varied significantly across judges (while 

controlling for court). Table 3 displays the results from the three-level unconditional models. The 

significant variance component for the incarceration model in Table 3 suggests that a portion of 

the variation in sentence severity is attributable to differences between judges and courts.11 

Results from the sentence length model show that five percent of variation in the sentence length 

is attributable to differences between judges, while seven percent is accounted for at the court 

level. The incarceration and sentence length unconditional models also provide baseline AICs of 

415,129 and 629,062, respectively.  

 

																																																								
11 The binary outcome for the incarceration model does not include an individual-level variance component. 
However, Snijders and Bosker (1999) note that if the level 1 model is viewed as a latent variable, the random effects 
at level 1 can be assumed to have a standard logistic distribution with a mean of 0 and a variance of p2/3. If this 
assumption is valid, three percent and four percent of the variance in the likelihood of incarceration is attributable to 
differences between judges and courts, respectively. 
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Table 3. Unconditional Models of Incarceration and Sentence Length 
      
Incarceration   Sentence Length   
Fixed effects b SE Fixed effects b SE 
Intercept 0.05 0.09 Intercept 0.91 0.12*** 

      
Random effects Variance SD Random effects Variance SD 
Level 1   Level 1 3.46 1.86*** 
Level 2 0.11 0.33*** Level 2 0.19 .44*** 
Level 3 0.15 0.39*** Level 3 0.27 .52*** 

      
  Intraclass Correlation   
  Level 2 0.05  
  Level 3 0.07  
     
AIC  415,129 AIC  629,062 

      
***p < .001; **p < .01; *p < .05    

 

Table 4 provides results for the incarceration and sentence length models with fixed and 

random effects associated with offender and case characteristics on sentence severity.12 Findings 

from the fixed effects portion of the incarceration model are consistent with prior research using 

the PCS data (e.g., Johnson, 2006, 2014; Kramer & Ulmer, 2009). The AIC for the fixed effects 

model is lower than the AIC in the unconditional model (324,018 versus 415,129), which 

indicates including the offender-level variables produces a better model fit. Results for the 

legally relevant variables show a one-unit increase in offense severity and prior record increases 

the odds of incarceration by 1.41 and 1.43, respectively. Further, offenders are more likely to be 

incarcerated when the guidelines prescribe a jail or prison sentence, and being convicted of a 

crime that requires application of a mandatory minimum sentence greatly increases the odds of  

																																																								
12 Standard errors in the incarceration model were calculated using the delta method. The delta method is used when 
reporting transformed regression parameters (Casella & Berger, 1991). Since the current work reports odds ratios 
transformed from the incarceration model coefficients, the delta method is appropriate.	
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Table 4. Random Coefficients Models of Incarceration and Sentence Length 
      
Fixed Effects Incarceration Sentence Length 
Independent Variables Est. SE Odds b SE 
  Intercept -1.85 0.13 --*** -1.24 0.05*** 
  Offense Severity 0.34 0.00 1.41*** 0.44 0.00*** 
  Prior Record 0.36 0.00 1.43*** 0.21 0.00*** 
  Age -0.01 0.00 0.99*** 0.00 0.00*** 
  Female -0.37 0.01 0.69*** -0.11 0.01*** 
  Blacka 0.31 0.01 1.36*** -0.02 0.01** 
  Trialb 0.31 0.03 1.36*** 0.22 0.01*** 
  Presumptive Sentence 0.31 0.02 1.37*** 0.04 0.00*** 
  Mandatory Minimum 2.41 0.17 11.19*** -0.85 0.01*** 
 Offense Typec      
  Violent 0.49 0.03 1.63*** 0.01 0.01 
  Drug -0.15 0.01 0.86*** 0.20 0.01*** 
  Property 0.25 0.02 1.28*** 0.30 0.01*** 
 Guidelines Editiond      
  5th Edition 0.21 0.02 1.23*** -0.01 0.01 
  6th Edition, Revised -0.01 0.02 0.99 0.04 0.01** 
 Yeare      
  2005 -0.09 0.02 0.91*** 0.16 0.01*** 
  2006 -0.09 0.02 0.92*** 0.11 0.01*** 
  2007 -0.10 0.02 0.91*** 0.07 0.02*** 
  2008 -0.19 0.02 0.83*** 0.09 0.02*** 
  2009 -0.22 0.02 0.80*** 0.06 0.02*** 
  2010 -0.21 0.02 0.81*** 0.01 0.02 

      
AIC 324,018   464,775  
N 312,555   154,001  

      
***p < .001; **p < .01; *p < .05; aReference category is white; bReference category is 
plea; cReference category for all crime types is other crimes; dReference category for all 
guidelines editions is the 6th Edition; eReference category for all years is year 2004. 
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Table 4 (cont’d). 
       
Random 
Effects Incarceration Sentence Length 

 Variance SD X2 Variance SD X2 
  Offense 
  Severity 0.03 0.16 3392.60*** 0.01 0.09 3384.60*** 
  Prior Record 0.02 0.13 1719.10*** 0.00 0.05 787.73*** 
  Age 0.00 0.01 814.90*** 0.00 0.00 128.56*** 
  Female 0.02 0.13 47.32*** 0.01 0.12 91.65*** 
  Black 0.18 0.43 1210.90*** 0.02 0.13 215.40*** 
  Trial 0.22 0.47 211.96*** 0.03 0.19 118.62*** 

       
AIC 320,629 - 323,975 461,394 - 464,687 

 

incarceration. Concerning extralegal effects, as age increases the likelihood of incarceration 

decreases, and female offenders are less likely to be incarcerated than male offenders. Blacks and 

offenders sentenced after a trial verdict are 1.36 times more likely to be incarcerated compared to 

whites and those who enter a guilty plea.  

 Findings from the sentence length model are generally consistent with prior studies using 

the PCS data (e.g., Britt, 2009; Johnson, 2006, 2014; Kramer & Ulmer, 2009), with one 

exception. In line with prior work, a one-unit increase in offense severity is associated with a 44 

percent increase in sentence length, and a one-unit increase in prior record score results in 

sentences that are 21 percent longer. The extralegal effects in the sentence length model show 

age has almost no effect, female offenders are sentenced more leniently than males, and 

conviction after a trial increases the sentence length by 22 percent. However, in contrast to extant 

research on Pennsylvania sentencing (Johnson, 2006; 2014), black offenders receive slightly 

shorter sentences (two percent) than whites. One other notable difference between the models is 

that offenders sentenced for mandatory minimum crimes receive are treated much more leniently 

in the sentence length model. This finding is likely due to the large number of DUI offenders in 
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the data receiving relatively short mandatory sentences (Britt, 2009). In addition, the AIC for the 

fixed effects model is lower than the AIC in the unconditional model (464,775 versus 629,062), 

which indicates including the offender-level variables produces a better model fit. 

Table 4 also shows the random effects associated with select predictors of sentence 

severity.13 For both the incarceration decision and the length of the sentence imposed, all 

relevant predictors varied significantly across judges. More specifically, effects associated with 

offense severity, prior record, age, gender, race, and mode of conviction on sentence severity 

vary depending on the judge handling the case. These findings are consistent with studies 

analyzing the PCS data using random effects models (Britt, 2000; Johnson, 2006; Kramer & 

Ulmer, 2009; Ulmer & Johnson, 2004). Including random effects also shows a modest 

improvement in model fit for both sentencing outcomes. The AICs for the random effects 

incarceration models ranged from 320,629 to 323,975, compared to the fixed effects model AIC 

of 324,018. Similarly, the AIC for the fixed effects sentence length model is 464,775, whereas 

the AICs for the random effects models range from 461,394 to 464,687.14 

With the exception of one study (Wooldredge, 2010), assessing findings from multilevel 

analyses is the extent to which prior work has examined the variation in effects associated with 

legal and extralegal factors across judges. The following section provides results from the 

multilevel model random group effects and 161 individual judge logistic and OLS regression 

																																																								
13 Given the current study’s focus on assessing variation in legal and extralegal effects across judges, only six 
variables were considered for inclusion as random effects in the models: offense severity, prior record, age, gender, 
race, and mode of conviction. 
14 Models with six simultaneous random effects would not converge. Consequently, random effects analyses were 
conducted by running a model with all predictors as fixed effects, and a single predictor as a random effect. This 
random effects model was then compared to the fixed effects model with no random effects using a likelihood ratio 
test to assess statistical significance (Snijders & Boskers, 2012). The process was repeated for all of the random 
effects, and the range of AICs under the random effects in Table 4 reflect the model fit for each of the six random 
effects models.  
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models to explore judges’ contributions to legal and extralegal effects found in the multilevel 

analysis. 

 
Individual Judge Analysis 

 Figures 1 through 12 offer a visual representation of the differences in judges’ estimates 

from the multilevel analysis and findings from the individual judge logistic and OLS regression 

models for offense severity, prior record, age, gender, race and mode of conviction. The Y-axis 

represents the judges (ranging from 1 to 161 from top to bottom), and the X-axis reflects the 

odds ratio for the incarceration models, and percents for the logged sentence length models. The 

panels on the left include each judges’ estimates and standard errors obtained from the random 

effects models, and the panels on the right display odds ratios or percents and standard errors for 

the individual judge regression models. In both panels, estimates in black lie between two 

standard deviations below and above the mean, while those in gray are outside this range. The 

individual judge regression panels on the right also include information about whether a given 

variable is statistically significant; triangles represent coefficients with a p-value of <.05, and 

circles are above this threshold.  

 
Incarceration Models 

 Figure 1 provides the odds ratio for a one-unit increase in offense severity for the 

incarceration models. The odds ratios range from 0.56 to 2.51 (standard errors from 0.02 to 0.14) 

in the HGLM, and 0.54 to 3.11 (standard errors between 0.02 and 0.38) in the judge logit 

models. Findings also indicate that 95 percent of the values in the HGLM are predicted to lie 

between 1.02 and 1.94, and within 0.93 and 2.13 for the logit models. As expected, more 

variation exists in the logit models than the HGLM, where the estimates in the latter show some 
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Figure 1. HGLM and Logit Effects for Offense Severity 
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pooling to the overall mean of 1.41. Though this occurs to varying degrees across the judges, it is 

most noticeable for the more extreme cases towards the bottom half of the judge distributions. To 

the extent the p-value obtained in the logit models can be used to assess whether individual 

judges consider offense severity when deciding whether to incarcerate offenders, 158 of the 161 

judges are associated with a statically significant increase in the odds of incarceration as offense 

severity increases. Concerning prior record effects (Figure 2), the HGLM odds ratios range from 

1.07 to 2.30 (standard errors 0.02 to 0.04) and 1.15 to 2.25 (standard errors 0.03 to .40) in the 

logit models. Results also show that 95 percent of the values are predicted to lie between 1.10 

and 1.85 and 1.02 and 2.02 in the HGLM and logit models, respectively. Similar to findings for 

offense severity, the judge logit estimates shrink closer to the overall average of 1.43 in the 

HGLM. In addition, the individual logit models indicate that 159 of the 161 judges exhibit 

statistically significant effects associated with harsher punishment for offenders with prior 

records. 

 The remaining figures examine differences between the HGLM and logit incarceration 

models for extralegal factors. Figure 3 shows the findings for offender age are very similar, with 

the odds ratios ranging just below 0.96 through 1.02 for both the HGLM and logit models. The 

range of standard errors are also nearly identical (HGLM, 0.00 to 0.01; logit, 0.00 to 0.02). 

Concerning predicted values across all judges, 95% of the estimates lie between 0.96 and 1.01 

for the HGLM, and 0.96 and 1.02 for the logit models. Notably, there are a few judges in the top 

portion of the HGLM plot that are moving in the opposite direction—rather than shrinking 

towards the overall mean of 0.99, they moved farther away from it. In addition, the individual 

judge logit models indicate that statistically significant findings associated with higher odds of  
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Figure 2. HGLM and Logit Effects for Prior Record  
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Figure 3. HGLM and Logit Effects for Age  
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incarceration for younger offenders are limited to 80 of the 161 judges, and one judge is more 

likely to incarcerate older offenders. 

The findings for female offenders are presented in Figure 4, and the HGLM estimates 

show substantial pooling when compared to the judge logit models. Odds ratios range from 0.55 

to .90 (standard errors from 0.04 to 0.09) in the random effects panel, and 0.19 to 1.48 (standard 

errors from 0.05 to .72) in the logit models. Nearly all of the judges’ values in the HGLM fall in 

the 95 percent predicted range of 0.53 to 0.90, while a number of judges are outside the 0.33 to 

0.97 range provided by the logit models. In terms of statistically significant effects, 112 of the 

161 judges are less likely to incarcerate female offenders than males. 

Race effects can be found in Figure 5, and from a pooling standpoint, appear contrary to 

previous results. Odds ratio ranges associated with offender race are much larger than what was 

found in the analyses above, spanning 0.52 to 4.09 (standard errors 0.50 to 0.67) in the HGLM, 

and 0.42 to 5.49 (standard errors 0.08 to 3.15) in the logit models. Ninety-five percent of the 

values are predicted to fall between 0.58 and 3.20 and 0.93 and 2.09 in the HGLM and logit 

models, respectively. Whereas analysis of the other sentencing predictors showed less variation 

in the multilevel analysis compared to the judge logit models, the race models show an opposite 

pattern. The difference is due to several judges’ multilevel estimates for race moving farther, as 

opposed to closer, to the overall mean of 1.36. Further, the individual judge logit model p-values 

suggest that 90 of the 161 judges are more likely to incarcerate black offenders compared to 

whites. 

The final incarceration models provide findings concerning mode of conviction (Figure 

6). Odds ratios for the HGLM are between 0.51 and 4.65 (standard errors ranging from 0.10 to 

1.22), and 0.32 and 8.14 (standard errors ranging from 0.10 to 5.78) for the logit models. The  
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Figure 4. HGLM and Logit Effects for Female Offenders 
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Figure 5. HGLM and Logit Effects for Black Offenders 
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Figure 6. HGLM and Logit Effects for Trial Convictions 
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judge logit plot excludes three judges whose standard errors were extremely high (i.e., over 20) 

and likely unreliable; due to pooling, these judges’ estimates are included in the HGLM and were 

shrunk to the overall mean of 1.36. Results also show that 95 percent of the predicted values lie 

between 0.53 and 3.50 in the HGLM, and 0.40 and 3.36 in the logit models. Comparing the 

panels, the HGLM estimates show substantial pooling. This suggests that the small number of 

offenders convicted after trial produce less reliable estimates across a large number of judges, 

resulting in more shrinkage to the overall mean. Finally, despite the fixed effect trial estimate in 

Table 4 being statistically significant, only 45 of 161 judges are more likely to incarcerate 

offenders convicted after trial as opposed to those entering a guilty plea.  

 
Sentence Length Models 

 The next set of findings provide information for legal and extralegal effects on the length 

of the sentence imposed. Figure 7 shows the percent increase for a one-unit increase in offense 

severity for the sentence length models. Percent increases range from 22 to 82 (standard errors 

from 0.01 to 0.03) in the LMM, and 11 to 98 (standard errors 0.01 to 0.12) in the judge OLS 

models. Ninety-five percent of the predicted values lie between 27 and 61 percent in the LMM, 

and 23 and 63 percent across the OLS models. Similar to offense severity findings in the 

incarceration models, slightly less variation is observed in the LMM estimates than the OLS 

values. P-values from each judges’ individual OLS model indicate that offense severity 

significantly affects the length of the sentence imposed for all 161 judges. For prior record 

(Figure 8), the LMM findings show a one-unit increase in prior record score results in an 

increase in sentence length ranging from 11 to 32 percent across the judges (standard errors 0.01 

to 0.03), and 95 percent of the values are predicted to fall between 11 and 31 percent. In the OLS 

models, prior record effects span between seven and 32 percent, with slightly higher standard  
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Figure 7. LMM and OLS Effects for Offense Severity  
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Figure 8. LMM and OLS Effects for Prior Record 
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errors overall (0.01 to 0.09). Predicted values for 95 percent of the judges range from eight to 33 

percent. Similar to offense severity, the LMM estimates show some pooling to the overall mean 

of 21 percent, and the OLS models reveal that prior criminal history results in a significant 

increase in sentence length across all 161 judges. 

Figures 9 through 12 examine differences between the LMM and OLS sentence length 

models for extralegal factors. Concerning offender age (Figure 9), the LLM shows a range of a 

two percent decrease in sentence length to a one percent increase (standard errors 0.00), while 

the OLS models range from a two percent decrease to a three percent increase (standard errors 

from 0.00 to 0.01). Predicted values for 95 percent of the judges lie between negative one 

percent and one percent for both the LMM and the OLS models. As expected, the LMM 

estimates are shrunk closer to the overall mean of zero, and statistically significant effects from 

the OLS models (39 judges with p <.05) are less consistent than what was found for offense 

severity and prior record. In addition, whereas nearly all judges in the logit models were more 

likely to incarcerate younger offenders, statistically significant effects from the OLS models 

show that 33 of the 39 judges impose longer sentences for older offenders.  

As shown in Figure 10, estimates for female offenders range from a 52 percent decrease 

in sentence length to a 21 percent increase (standard errors from 0.04 to 0.11) for the LMM, and 

a 69 percent decrease to a 25 percent increase (standard errors 0.05 to 0.40) in sentence length 

for the judge OLS models. Estimates in the LMM model are pooled closer to the model mean of 

an 11 percent decrease in sentence length, and predicted values for 95 percent of the judges fall 

between negative 35 percent and 13 percent. For the OLS models, predicted estimates range 

from negative 44 to 20 percent. The judge OLS models indicate only two judges show significant  
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Figure 9. LMM and OLS Effects for Age 
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Figure 10. LMM and OLS Effects for Female Offenders 
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effects for sentencing females to longer periods of incarceration, while the remaining 43 of the 

161 judges impose shorter sentences for female offenders. 

Offender race effects are displayed in Figure 11. Values range from negative 37 percent 

to 25 percent (standard errors 0.04 to 0.11) in the LMM and negative 55 percent and 31 percent 

(standard errors 0.05 to 0.28) in the OLS models. The lower end of the predicted values for 95 

percent of the judges is the same in both the LMM and OLS models (negative 27 percent), and 

the upper end is 24 percent and 25 percent in the LMM and OLS models, respectively. Once 

again, the LMM estimates show some shrinkage to the model mean of negative two percent. 

Among the 24 of 161 judges who exhibit statistically significant effects in the OLS models, 14 

judges impose shorter sentences for black offenders, and 10 sentence black offenders to longer 

periods of incarceration. 

 The final figure for the sentence length models shows effects associated with trial 

convictions (Figure 12). Judge percents range from negative five to 75 (standard errors from 0.07 

to 0.17) in the LMM, and negative 33 to 113 (standard errors 0.05 to 0.84) in the OLS models. 

Substantial pooling occurs around the LMM mean of 22 percent, and predicted values for the 

judges fall between negative 16 and 59 percent in the LMM, and negative 29 and 71 percent 

across the OLS models. Though no judges sentence offenders convicted after trial to shorter 

sentences, the statistically significant effects from the OLS models show that 55 of the 161 

judges impose longer sentences for offenders convicted after trial.  
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Figure 11. LMM and OLS Effects for Black Offenders 
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Figure 12. LMM and OLS Effects for Trial Convictions  
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Before moving to the third research question, examination of the ways in which judges 

consider offender and case characteristics for the incarceration decision and the length of the 

sentence imposed revealed additional information that is worth noting. In the logit and OLS 

models, nearly all judges showed statically significant effects for offense severity and prior 

record, indicating that increases in these legally relevant variables increased the odds of 

incarceration and the length of the sentence imposed. Figures 13 through 16 provide side by side 

comparisons of significant and non-significant effects from the logit and OLS models for 

offender age, gender, race, and mode of conviction. The results suggest that some judges 

consider these extralegal factors for both sentencing outcomes, others when deciding whether to 

incarcerate but not when determining the appropriate sentence length (and vice versa), and still 

others who do not consider these factors in either decision.  

Concerning offender age (Figure 13), most judges (65 of 161) are nonsignificant for age 

effects in either decision, followed by 57 judges who consider age in both the decision to 

incarcerate and the length of the sentence imposed. Figure 14 displays effects for female 

offenders and indicates that only 32 of the 161 judges consider gender in both decisions, 80 show 

significant effects for incarceration alone, and 13 for just the sentence length decision. 

Significant race effects (Figure 15) are most prevalent when deciding whether to incarcerate (77 

of 161 judges), followed by 60 judges who do not consider race a significant factor when 

determining sentence severity. Finally, for just over half of the judges (84 of 161), whether 

offenders enter a guilty plea or take their case to trial seems to have no bearing on either the 

decision to incarcerate or sentence length (Figure 16). Remaining comparisons can be found in 

Table 5, but overall these findings suggest individual judges’ consideration of extralegal factors 

is conditioned by the sentencing outcome.   
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Figure 13. Logit and OLS Effects for Age 
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Figure 14. Logit and OLS Effects for Female Offenders 
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Figure 15. Logit and OLS Effects for Black Offenders 
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Figure 16. Logit and OLS Effects for Trial Convictions  
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Table 5. Number of Judges with Significant Effects for Sentencing Outcomes 
 (N = 161) 
 Age Female Black Trial 
Sentencing Outcome     
 Incarceration and     
 Sentence Length 24 32 13 23 
     
 Incarceration Only 57 80 77 22 
     
 Sentence Length Only 15 13 11 32 
     
 Neither Incarceration   
 Nor Sentence Length 65 36 60 84 

 

Analysis of Judges within Court Communities 

 The final portion of the analysis examined the extent to which judges in the same 

courthouses exhibit similar sentencing patterns. Integrating the focal concerns and court 

community perspective suggests that sentencing decisions may be influenced by the court 

community in which punishment decisions occur, but differences in court actor autonomy in 

large, medium, and small courts may condition this relationship. Specifically, court communities 

in large courts have been characterized as diffuse, based in part on a high degree of autonomy 

between members of the courtroom workgroup, whereas the close working relationship 

developed among small court actors is expected to limit autonomy (Eisenstein, Flemming, & 

Nardulli, 1988; Jacob, 1997). Court actor autonomy in medium courts is expected to fall 

somewhere in between large and small courts. Figures 17 through 22 provide results from select 

courts. The plots display individual judge logit (odds ratios and standard errors) and OLS 

(percents and standard errors) findings for legal and extralegal factors. Estimates in black 

represent coefficients with a p-value of <.05, while those in gray are above this threshold. 
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Significant legal and extralegal effects for the remaining courts are included in Tables 6 through 

8. 

Figure 17 provides findings for the largest court in the sample (Large Court 2). The 

results indicate that while legal factors are the primary determinants of punishment, substantial 

variation exists in the role extralegal factors play in sentencing outcomes. Nearly all 29 judges 

are associated with increasing the likelihood of incarceration and sentence length as offense 

severity and prior record increase. Concerning extralegal factors, very few judges consider 

offender age in the incarceration decision (five of 29) and when determining sentence length 

(eight of 29). In addition, while five of the judges are associated with a very slight increase in 

sentence length for younger offenders, the other three sentence older offenders to longer 

sentences. Significant findings are more prevalent for gender, with just over half of the judges 

being less likely to incarcerate female offenders. Fewer judges consider gender in the sentence 

length decision (11 of 29), and one judge imposes longer sentences for female offenders 

compared to males. Similar to age, very few judges are significant for race effects, though race in 

this court appears to play a larger role in determining the sentence length than whether to 

incarcerate black offenders. Finally, 13 of 29 and 18 of 29 judges are more likely to incarcerate 

and impose longer sentences for offenders convicted after trial compared to those who enter a 

guilty plea, respectively. With the exception of gender effects for the incarceration decision, 

more judges exhibit significant effects associated with trial convictions than any other extralegal 

variable.    

Table 6 provides information for all of the large courts. The table includes the percent of 

judges with significant effects for the key predictors of sentencing across both punishment 

decisions. Findings show significant effects associated with offense severity and prior criminal  
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Figure 17. Individual Judge Effects in Large Court 2 
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Figure 17 (cont’d). 
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Table 6. Percent of Large Court Judges with Significant Effects 
  
Court Offense Severity Prior Record Age Female Black Trial 
       
Large Court 1 (N=19)       
   Incarceration 89% 100% 74% 95% 74% 26% 
   Sentence Length 100% 100% 5% 32% 26% 16% 
       
Large Court 2 (N=29)       
   Incarceration 100% 97% 17% 59% 10% 45% 
   Sentence Length 100% 100% 28% 38% 24% 62% 
       
Large Court 3 (N=11)       
   Incarceration 100% 100% 36% 91% 64% 36% 
   Sentence Length 100% 100% 9% 18% 18% 27% 
       
Large Court 4 (N=16)       
   Incarceration 100% 100% 31% 75% 69% 19% 
   Sentence Length 100% 100% 19% 31% 13% 69% 
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history for nearly all judges in these courts. Conversely, judges in these large court communities 

vary more in significant effects associated with age, gender, race, and mode of conviction.  

Further, with the exception of trial convictions in Large Court 4, significant extralegal effects are 

more prevalent for the incarceration decision than the sentence length decision. 

The next set of findings provides information on judges’ sentencing patterns in medium 

sized courts, where court actor autonomy exists but to a lesser degree than found in large courts. 

Figure 18 provides findings for Medium Court 3, and shows highly consistent sentencing 

patterns among the judges in this court. Specifically, both judges increase punishment severity as 

offense severity and prior record increases, and sentence female offenders more leniently than 

males. In addition, both judges are less likely to incarcerate older offenders, are more likely to 

sentence blacks to jail or prison when compared to whites, and exhibit non-significant effects 

associated with age, race, and trial and the sentence length decision. The only exception is trial 

convictions in the incarceration models, where one judge is more likely to incarcerate offenders 

convicted after trial and the other is not. 

 In contrast, Figure 19 provides results from another medium court where individual 

judges exhibit substantial differences across extralegal effects. In Medium Court 6, while eight 

of the 10 judges are less likely to incarcerate older offenders, only half of the judges consider age 

in the sentence length decision. Notably, the latter increase sentence length as age increases, and 

the four judges exhibiting significant effects for both outcomes are more lenient on older 

offenders for the incarceration decision, but more punitive when determining the appropriate 

sentence length. Seventy percent of judges are less likely to incarcerate female offenders, and 40 

percent impose shorter sentences for females than males. Additional inconsistency is found 

concerning race effects, where 60 percent of judges are more likely to incarcerate blacks than  
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Figure 18. Individual Judge Effects in Medium Court 3  
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Figure 18 (cont’d).	
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Figure 19. Individual Judge Effects in Medium Court 6  
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Figure 19 (cont’d).	
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whites, and 30 percent consider race in the sentence length decision. However, findings from the 

sentence length models show judges in this court sentence black offenders in different ways,  

with two judges imposing shorter sentences and one sentencing black offenders to longer periods 

of incarceration. Finally, 30 percent and 40 percent of judges increase the odds of incarceration 

and sentence length (respectively) for offenders convicted after trial, while the remaining judges 

show non-significant effects.15  

Table 7 provides information for judges in all of the medium courts. Overall, judges in 

these courts exhibit similar patterns to those found in the large courts. The vast majority of 

judges in these courts show significant effects for offense severity and prior criminal history. In 

contrast, significant findings associated with age, gender, race, and mode of conviction vary 

substantially across these judges, and extralegal factors are generally more influential for the 

incarceration decision as opposed to length of the sentence imposed.  

The last set of results provides information on judges in small courts. Court actors in 

these court communities work closely with one another, which is likely to limit individual 

autonomy. Findings for three of the 11 small courts conformed to these expectations, showing 

consistent sentencing patterns among judges. As expected, judges in these small courts show 

significant effects for legal factors across both outcomes. In Small Court 5 (Figure 20), both 

judges are associated with a decrease in the odds of incarceration as offender age increases, and 

are more likely to incarcerate blacks compared to whites. With the exception of mode of 

conviction, where one judge imposes longer sentences for offenders convicted after trial, no 

other extralegal predictors are significant for either judge. Similarly, in Small Court 9 (Figure 

21), the only difference between the judges is that one judge is less likely to incarcerate female

																																																								
15 An additional judge exhibits significant effects for trial convictions in the incarceration decision, but was excluded 
from the 30 percent due to an extremely high standard error. 
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Table 7. Percent of Medium Court Judges with Significant Effects 
  
Court Offense Severity Prior Record Age Female Black Trial 
       
Medium Court 1 (N=7)       
   Incarceration 100% 100% 43% 86% 71% 29% 
   Sentence Length 100% 100% 29% 14% 0% 0% 
       
Medium Court 2 (N=10)       
   Incarceration 100% 100% 10% 50% 30% 20% 
   Sentence Length 100% 100% 10% 10% 30% 0% 
       
Medium Court 3 (N=2)       
   Incarceration 100% 100% 100% 100% 100% 50% 
   Sentence Length 100% 100% 0% 100% 0% 0% 
       
Medium Court 4 (N=6)       
   Incarceration 100% 100% 83% 67% 67% 17% 
   Sentence Length 100% 100% 33% 67% 0% 50% 
 
Medium Court 5 (N=9)       
   Incarceration 100% 89% 33% 67% 89% 0% 
   Sentence Length 100% 100% 44% 22% 0% 0% 
       
Medium Court 6 (N=10)       
   Incarceration 100% 100% 80% 70% 60% 30% 
   Sentence Length 100% 100% 50% 40% 30% 40% 
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 Figure 20. Individual Judge Effects in Small Court 5 
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Figure 20 (cont’d). 
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Figure 21. Individual Judge Effects in Small Court 9 
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Figure 21 (cont’d). 
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offenders, while the other is not. Effects associated with the legal factors for both outcomes and 

age and race in the incarceration models are significant and in the same direction, and the 

remaining extralegal factors are non-significant. Judges in Small Court 4 (Figure 22) only differ 

in terms of offender race and mode of conviction in the incarceration models, though these 

findings should be interpreted with caution given the large standard errors. However, for the 

sentence length models, only legal factors influence these judges’ decisions. 

Finally, Table 8 includes findings for judges in all of the small courts. In contrast to 

judges in large and medium courts (with the exception of Medium Court 3), there are a few 

pockets of consistency among judges in small courts. For example, in Small Court 3, judges are 

consistent in terms of significant effects for offense severity, prior record, age, and mode of 

conviction in the incarceration models, and for all predictors in the sentence length models. In 

addition, though judges in Small Courts 10 and 11 exhibit differences for the incarceration 

decision, similar sentencing patterns are found for the sentence length models. Judges differ in 

race effects only in Small Court 10, and mode of conviction in Small Court 11.  
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Figure 22. Individual Judge Effects in Small Court 4  
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Figure 22 (cont’d). 
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Table 8. Percent of Small Court Judges with Significant Effects 
  
Court Offense Severity Prior Record Age Female Black Trial 
       
Small Court 1 (N=5)       
   Incarceration 80% 100% 80% 80% 60% 20% 
   Sentence Length 100% 100% 40% 60% 0% 40% 
       
Small Court 2 (N=4)       
   Incarceration 100% 100% 50% 75% 50% 75% 
   Sentence Length 100% 100% 25% 25% 0% 50% 
       
Small Court 3 (N=2)       
   Incarceration 100% 100% 100% 50% 50% 0% 
   Sentence Length 100% 100% 0% 0% 0% 0% 
       
Small Court 4 (N=2)       
   Incarceration 100% 100% 0% 0% 50% 50% 
   Sentence Length 100% 100% 0% 0% 0% 0% 
 
Small Court 5 (N=2)       
   Incarceration 100% 100% 100% 0% 100% 0% 
   Sentence Length 100% 100% 0% 0% 0% 50% 
       
Small Court 6 (N=6)       
   Incarceration 100% 100% 50% 83% 67% 0% 
   Sentence Length 100% 100% 33% 0% 0% 50% 
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Table 8 (cont’d). 
  
Court Offense Severity Prior Record Age Female Black Trial 
       
Small Court 7 (N=5)       
   Incarceration 100% 100% 80% 20% 40% 0% 
   Sentence Length 100% 100% 20% 40% 0% 20% 
       
Small Court 8 (N=5)       
   Incarceration 100% 100% 100% 100% 80% 100% 
   Sentence Length 100% 100% 20% 0% 20% 80% 
       
Small Court 9 (N=2)       
   Incarceration 100% 100% 100% 50% 100% 0% 
   Sentence Length 100% 100% 0% 0% 0% 0% 
       
Small Court 10 (N=4)       
   Incarceration 100% 100% 50% 75% 100% 0% 
   Sentence Length 100% 100% 0% 0% 25% 0% 
 
Small Court 11 (N=4)       
   Incarceration 100% 100% 75% 75% 50% 0% 
   Sentence Length 100% 100% 100% 0% 0% 25% 
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CHAPTER 5: DISCUSSION 

 
 This chapter begins by briefly reviewing the purpose of the current inquiry, including the 

research questions and hypotheses examined in the analyses. Next, an overview of the findings is 

presented and theoretical and methodological implications are discussed. The final portion of this 

chapter provides policy implications, limitations, and directions for future research. 

 
The Current Inquiry 

 This study explored three research questions to advance knowledge of interjudge 

disparity and judicial sentencing patterns within court communities. The first research question 

involved multilevel analysis of all judges in the sample to examine legal and extralegal effects on 

the decision to incarcerate offenders and the length of the sentence imposed, and whether these 

effects varied significantly across judges. Drawing on extant research (e.g., Johnson, 2006; 

Kramer & Ulmer, 2009), increases in offense severity and prior record were expected to increase 

sentence severity. Younger offenders, males, black offenders, and offenders convicted after trial 

were expected to be punished more harshly than older offenders, females, whites, and those who 

entered a guilty plea, respectively.  

The second research question employed individual judge logistic and OLS regression 

models to assess judges’ contributions to legal and extralegal disparities found in the multilevel 

analysis. Given the sentencing guidelines’ use of offense severity and prior criminal history in 

determining the appropriate punishment, these legal factors were expected to significantly affect 

most individual judges’ sentencing decisions. However, judicial consideration of extralegal 

factors is influenced, at least in part, by individual judges’ subjective decision-making. Thus, 
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significant effects associated with extralegal predictors were expected to vary across judges more 

so than effects associated with legal factors.  

The final research question examined the sentencing patterns of judges in the same court 

communities. Prior work suggests that court communities develop distinctive case processing 

and sentencing norms that may influence punishment outcomes (Eisenstein, Flemming, & 

Nardulli, 1988; Kramer & Ulmer, 2009; Ulmer, 1997), but differences in court actor autonomy in 

small, medium, and large courts may condition this relationship. Consequently, similar 

sentencing patterns may be most prevalent in small courts where court actor autonomy is 

restricted; on the other hand, high levels of autonomy associated with large courts may result in 

more diverse sentencing patterns among large court judges. 

 
Theoretical and Methodological Implications 

Multilevel Analysis of Judge Variation. Extant research on interjudge disparity using 

multilevel analysis consistently shows both legal and extralegal factors influence sentence 

severity (Anderson & Spohn, 2010; Johnson, 2006; Wooldredge, 2010). Using this approach, the 

current work finds a one-unit increase in offense severity and prior record increase the likelihood 

of incarceration and the length of the sentence imposed, and female offenders are treated more 

leniently than male offenders. Prior research also indicates that younger offenders, black 

offenders, and those convicted after trial are more likely to be sentenced to jail or prison and 

receive longer sentences than older offenders, whites, and offenders pleading guilty, respectively 

(e.g., Kramer & Ulmer, 2009; Ulmer & Johnson, 2004). The multilevel analysis offers support 

for judges imposing a trial penalty, but findings associated with offender age and race produced 

mixed results. More specifically, while younger offenders and black offenders are more likely to 

be incarcerated, age has almost no effect on the length of the sentence imposed, and black 
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offenders receive shorter sentences than whites. Differences in these results may be attributable 

to using data from different time periods and/or over a longer period of time, or may be unique to 

the sample of judges selected for this analysis. Ultimately, these findings offer support for 

hypotheses one, three, and five, and partial support for hypotheses two and four.  

Research employing multilevel analysis also shows that effects associated with legal and 

extralegal factors differ across judges (Anderson & Spohn, 2010; Johnson, 2006; Wooldredge, 

2010). In line with hypothesis six, the current research indicates that effects associated with 

offense severity, prior record, age, gender, race, and mode of conviction vary significantly across 

judges. Overall, the results from this portion of the analysis provide support for the notion that 

judges rely on legal and extralegal factors when assessing the focal concerns, and effects 

associated with these offender and case characteristics vary across judges.  

 
Individual Analysis of Judge Variation. To explore this variation across judges in more 

detail, the second research question employed individual judge logistic and OLS regression 

models to assess judges’ contributions to legal and extralegal disparities found in the overall 

models. As expected, nearly all judges mete out harsher punishments for offenders committing 

more serious crimes and those with lengthier criminal records, whereas significant extralegal 

effects were less consistent. Further, consistent with the limited prior work on individual judges 

(Wooldredge, 2010), comparing findings from the overall models with the judge logit and OLS 

models indicates variation at the judge level is masked when using multilevel analysis.  

Specifically, very few individual judge effects from the logit and OLS models were in 

line with the fixed effects estimates for the legal and extralegal factors found in the multilevel 

models. In addition, statistically significant extralegal effects vary widely across individual 

judges, despite age, race, gender, and mode of conviction being significant in the multilevel fixed 
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effects. This should be expected to some degree, given the overall estimates are just the predicted 

values across all judges (Hox, 2010). Still, the overall estimates are generally the focus of much 

of the existing sentencing literature (Anderson & Spohn, 2010; Johnson, 2006; Wooldredge, 

2010), and have played a substantial role in developing theories that explain the differential 

treatment of similarly situated offenders (i.e., those convicted of the same crimes, with similar 

criminal histories). Results from the random effects portion of the multilevel analyses provide 

more information about individual judge effects for a given variable, and offer three primary 

findings with methodological and theoretical implications. 

First, as discussed previously, the individual judge estimates in the multilevel analysis are 

weighted averages that take into account group information and the overall model mean, and less 

reliable estimates are shrunk closer to the model average. Consequently, values from multilevel 

models are biased, but also more precise. Yet, this is not always the case. Though the majority of 

the findings from the current work show shrinkage towards the mean, results from the multilevel 

and individual judge logit incarceration models for offender race revealed a number of judges’ 

odds ratios in the multilevel model increased (when compared to the logit models) and were 

pushed farther away, as opposed to closer to, the overall model mean. Burnham (2017) notes that 

while shrinkage estimators are optimal for the overall set of model parameters (i.e., they 

minimize the mean squared error for all groups), they may not be for all individual parameters. 

Consequently, individual estimates may be “incorrectly shrunk” or move in the wrong direction 

(Burnham, 2017: 20; see also Lipsky et al., 2011), resulting in misleading estimates about how 

judges consider offender and case characteristics in sentencing decisions. 

The second finding indicates that even when shrinkage estimators are operating as 

expected, the random effects estimates are of limited value when the purpose of the research is to 
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assess individual judge decision-making. For example, the multilevel and logit incarceration 

models (and to a lesser extent the sentence length models) for gender show the differences in 

values for female offenders in the logit models are reduced to a substantially tighter grouping 

around the overall mean in the multilevel model. As such, the random effects allow for drawing 

general conclusions about leniency for female offenders, but understate the extent of the 

variation across judges. More noticeable, however, are the shrinkage effects for the mode of 

conviction variable in the incarceration models. Strong pooling should be expected, since 

shrinkage estimators are designed to obtain the most precise estimates, and the individual models 

show a number of judges with large effects and high standard errors. Yet, comparing the results 

from the different methodological approaches raises questions about how mode of conviction 

should be used in sentencing research, and what can be interpreted from findings associated with 

offenders convicted after trial. Including mode of conviction as a predictor of punishment 

severity is ubiquitous in sentencing research, and findings consistently show that trial 

convictions result in harsher punishment (e.g., Dixon, 1995; Johnson, 2003, 2006; for reviews, 

see Ulmer, 2012; Ulmer & Bradley, 2006). However, to the extent these results are driven by 

unreliable estimates and/or a small number of judges who impose extremely high penalties, as 

the individual models suggest, drawing general conclusions from multilevel models about how 

judges sentence offenders convicted after trial should be reconsidered.   

 The third finding highlights an additional limitation when relying exclusively on 

multilevel analyses to examine interjudge disparity. Multilevel models are designed to obtain the 

most precise estimate for each group, but may not be appropriate when predictors are 

hypothesized to produce effects for some groups, but not others (Gelman & Hill, 2016). This is 

particularly important for sentencing research on individual judges because sentencing theories 
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are not only concerned with whether judges vary in effects associated with offender and case 

characteristics, but also whether these factors matter in punishment decisions. Specifically, focal 

concerns suggests that the influence of legal and extralegal factors on punishment decisions is 

likely to differ based on judges’ subjective assessments of blameworthiness and community  

threat. Findings from extant studies have generated broad conclusions about sentencing 

predictors, such as females receiving more lenient sentences than males, and blacks being 

punished more harshly than whites. Yet, the current work finds substantial differences in 

significant effects associated with extralegal factors in the individual judge analyses, indicating 

that more variation exists among certain sentencing predictors than previously understood. These 

include effects for age (80 of 161 judges p <.05), gender (112 of 161), race (90 of 161), and 

mode of conviction (45 of 161) for the incarceration decision, and even fewer significant effects 

for the sentence length decision (with the exception of mode of conviction).  Ultimately, these 

findings suggest that extralegal factors matter in sentencing outcomes, but the ways in which 

they influence punishment severity is conditioned by the individualized nature of the judicial 

decision-making process. As such, analysis of individual judges provides new insights about the 

key predictors of sentencing over what is traditionally found using multilevel analysis, and offer 

important implications for theory. 

Similar to findings from the overall model, the results from the individual judge models 

offer support for the focal concerns perspective. Judges rely primarily on legal factors when 

assessing offender blameworthiness and community threat, but also engage in subjective 

decision-making based on attributions associated with extralegal characteristics when 

considering the focal concerns. Yet, given that few individual judges are in line with the overall 

multilevel model estimates, the pooling of estimates in the random effects, and that individual 
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judges’ significant effects vary in ways that are not represented in the overall model or the 

random group effects, the results suggest that focal concerns may be more appropriately tested 

using separate judge models. In particular, individual analyses would provide a better 

understanding of whether and how judges consider the key predictors of sentencing when 

assessing the focal concerns (see also Wooldredge, 2010).  

However, findings from the analytic strategies used in the current work highlight 

additional problems with the focal concerns perspective. Additional analyses (not shown) 

indicate that some judges are associated with significant effects for legal factors only. Others are 

significant for legal factors and some extralegal factors, and still other judges exhibit significant 

effects for all legal and extralegal variables. Moreover, the influence of extralegal factors is 

conditioned by the sentencing outcome (e.g., incarceration, sentence length). In some sense, all 

of these judges sentencing decisions can be explained by the focal concerns perspective. This is 

because focal concerns recognizes that judges will vary in their assessments of the focal 

concerns, and the factors used to assess them. For some judges, protection of the community may 

be assessed based on prior criminal history, while others might consider the nature of the offense 

(e.g., violent versus property crime). Others may consider one or both of these legal factors in 

addition to offender characteristics such as race and gender if they view certain offenders as 

posing a greater threat to the community.  

In another sense, the variation found in the individual judge models concerning 

significant effects suggests this perspective may be too parsimonious because it cannot explain 

these patterns in sentencing decisions. Focal concerns outlines broad concepts associated with 

punishment decisions; blameworthiness, protection of the community, and practical constraints. 

The perspective also notes legal and extralegal factors that may be associated with assessing the 
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focal concerns, but acknowledges that judges are likely to vary in how they consider legal and 

extralegal factors in relation to the focal concerns.  It does not, however, provide a clear 

indication of the specific factors that influence each of the focal concerns, or why certain factors 

may be relevant for the incarceration decision but not the sentence length decision (and vice 

versa), which limits testing this perspective using existing data and quantitative methods (see 

Hartley, Maddan, & Spohn, 2007). Moreover, the perspective relies heavily on judges’ 

perceptions and subjective decision-making, but provides little information about how judges 

develop their sentencing philosophies. Additional theoretical perspectives that may address this 

gap are discussed in the current work’s section on directions for future research. 

 
Sentencing Within Court Communities. The third research question examined judges 

grouped by court to assess whether and how judges in the same court communities consider legal 

and extralegal factors in the decision to incarcerate offenders. The current study hypothesized 

that less autonomy among small court judges would result in similar sentencing patterns among 

these judges. Differences in sentencing patterns were expected to increase in medium courts, and 

the largest variation was predicted in large courts where autonomy is highest.  

Overall, findings concerning the relationship between court size and sentencing patterns 

provide limited support for the current work’s hypotheses. As expected, judges in large courts 

exhibit substantial variation in terms of significant extralegal effects. These findings are in line 

with limited prior work that suggests while certain aspects of case processing are tightly coupled 

in large courts (e.g., docket management, courtroom assignment), judges exercise discretion in 

punishment decisions in ways they feel promotes justice (Jacob, 1997).  

More similarities in judges’ sentencing patterns were expected in medium-sized courts, 

but the findings show a mix of patterns. While individual judge legal and extralegal effects are 



	

	 93	

near identical in one medium court, judges in the remaining five medium courts look similar to 

those found in the large courts; that is, judges vary substantially in effects associated with 

offender age, gender, race, and mode of conviction. Notably, the medium court where judges 

exhibit very similar sentencing patterns has a total of 11 authorized judgeships, but only two 

judges handle the majority of the criminal caseload (roughly 90 percent of cases). Thus, though 

the court community is categorized as medium, it may operate in ways that are more reflective of 

small court communities.   

With prior research suggesting that small courts are composed of very few court actors 

who work closely with one another (Eisenstein, Flemming, & Nardulli, 1988; Ulmer, 1997), the 

current work expected judges in small courts to exhibit similar sentencing patterns than found in 

large and medium courts. Findings offer some support for this expectation, with judges in three 

of the 11 small courts exhibiting relatively similar sentencing patterns in terms of statistically 

significance effects associated with offender and case characteristics. Three additional courts 

show pockets of consistency across judges for most extralegal effects, offense severity and/or 

prior record, but much of this is limited to the sentence length decision.  

Though the results concerning the conditioning effect of court size on individual judges’ 

sentencing patterns garnered limited support, the findings overall are consistent with the focal 

concerns and court community perspective. Similar to focal concerns theory alone, this is 

because current theorizing about the court community influence on sentencing has not been well 

defined. Recall that integrating these perspectives suggests that differences in judicial 

consideration of legal and extralegal factors in sentencing decisions can be explained in part by 

the distinctive case processing and sentencing norms present in the court community in which 

punishment decisions occur. However, scholars also note that the court community influence is 
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likely dependent on the presence of, and adherence to, shared norms within these communities 

(Ulmer, 2012). As such, similarities between individual judges’ sentencing decisions in the same 

court communities can be interpreted as consistent with the focal concerns and court community 

perspectives, but differences in judges’ sentencing patterns can as well.  

Overall, the findings from this portion of the analysis suggest court size is too broad of a 

measure to explain the relationship between court communities and sentencing decisions. 

Though extant qualitative work provides clear evidence of court actors developing working 

relationships and case processing strategies, it stops short of explaining how these court 

community elements affect sentencing. Thus, the current research highlights a need for 

additional theoretical development to explain the ways in which court communities influence 

sentencing decisions.   

 
Implications for Policy 

The current work has implications for sentencing law and policy. The sentencing of 

criminal offenders is a fundamental mechanism of formal social control in society, and disparity 

in punishment raises questions about the legitimacy of legal institutions (Reitz, 1998; Tonry, 

1996). Perceived illegitimacy in the application of criminal sanctions may have a significant 

impact on crime rates, the deterrent capacity of the criminal justice system, race relations, and 

the generation and reproduction of social inequalities (Anderson, 1999; Gottschalk, 2008; 

Klinger, 1994; LaFree, 1998; Russell, 1998; Ruth & Reitz, 2003; Tyler, 1990; Western, 2006).  

Sentencing guidelines were developed to increase uniformity in punishment and reduce 

unwarranted disparity (Kramer & Scirica, 1986). Since the present study does not compare 

sentencing decisions pre- and post-guidelines, it is unclear whether the guidelines have achieved 

their intended goals. However, findings suggest that extralegal disparity associated with age, 
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gender, race, and mode of conviction continues to exist under structured sentencing systems, and 

the ways in which these factors influence sentencing varies across judges. As a result, the 

probability of incarceration and the sentence length imposed for two similar offenders may be 

significantly different depending on the judge who sentences them.  

Despite the existence of legal and extralegal disparities, sentencing guidelines offer a 

compromise between eliminating judicial discretion entirely and sentencing bounded by only 

wide ranging statutory minimums and maximums. The former would include policies such as 

mandatory minimum sentencing provisions, which have been widely criticized as unduly harsh 

(Tonry, 1996). Further, some research suggests mandatory minimums simply shift sentencing 

discretion to other court actors, such as prosecutors (Tonry, 1996). Sentencing bounded by only 

statutory minimums and maximums would grant judges nearly unfettered discretion, which 

would almost guarantee disparate treatment of similar offenders.  

Still, policy changes may be necessary to achieve more uniformity in criminal sanctions. 

These changes may include training for judges to ensure that sentencing is based primarily on the 

guidelines rather than extralegal criteria, as well as having judges provide some explanation of 

their reasons for imposing the selected sentence. In addition, since Pennsylvania’s guidelines 

allow for more judicial discretion than any other state operating under a guidelines system 

(Kramer & Ulmer, 2009), the current work may signify a need for stricter appellate review 

standards. Finally, the Pennsylvania Commission on Sentencing’s (PCS) Annual Reports are 

currently limited to descriptive analyses of offender and case characteristics. If the PCS is 

concerned with guideline compliance and accountability, more rigorous examinations of 

individual judges’ sentencing decisions are necessary. 
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Limitations 

Though the current research offers significant theoretical and methodological 

contributions to the sentencing literature, like any research several limitations exist. As noted by 

others who have used the PCS data (Johnson, 2005, 2006; Kramer & Ulmer, 2009; Ulmer & 

Kramer, 2004), the data do not include information on charging decisions, bail outcomes, 

offender socioeconomic status, and victim characteristics, all of which may predict variation in 

punishment severity (e.g., Baumer, 2010). Further, some research shows that offender 

characteristics interact to produce greater disparity than found when only exploring direct effects 

alone (e.g., Doerner & Demuth, 2010; Spohn & Holleran, 2000; Steffensmeier, Ulmer, & 

Kramer, 1998). As such, it is possible that effects associated with extralegal factors from the 

individual judge models would be more prevalent if age, gender, and race, were examined in 

combination.  

In addition, the analyses are limited to a sample of judges from large, medium, and small 

courts in Pennsylvania. Consequently, findings are only generalizable to these judges in these 

courts. It is possible that research on individual judges in other courts in Pennsylvania, as well as 

judges in other states, would produce different findings.  

Similar to other studies that have applied the focal concerns and court community 

perspectives (Johnson, 2006; Kramer & Ulmer, 2009; Ulmer & Johnson, 2004), the present work 

lacks direct measures of judicial sentencing philosophies, as well as information about judges’ 

perceptions associated with offender and case characteristics. In addition, the current work does 

not include measures of court community features, such as information about other courtroom 

actors (e.g., prosecutors, defense counsel), workgroup relationships, case processing strategies, 

and sentencing norms. Thus, interpretations of workgroup autonomy, judges’ sentencing 
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patterns, and the role the court community plays in influencing punishment outcomes only serve 

as inferences.  

However, the current work’s use of multilevel modeling is generally consistent with the 

way in which other studies have examined interjudge variation and court communities (e.g., 

Anderson & Spohn, 2010; Johnson, 2006). More importantly, the present study is the first to 

apply these perspectives to analyze individual judges’ sentencing patterns from a relatively large 

sample of courts differing in size. As such, it offers a substantial contribution in terms of 

identifying individual judge variation, and further advances knowledge of judges’ sentencing 

patterns within court communities. Thus, despite these limitations, this work provides a number 

of avenues for future research.  

 
Directions for Future Research 

 Given most theories of sentencing recognize individual differences in the ways judges 

consider legal and extralegal factors in sentencing decisions, multilevel models have become 

increasingly popular in sentencing research. However, results from the current research suggest 

that future studies should consider using separate judge models to gain a better understanding of 

variation across judges, to examine extreme cases and patterns in the data, and to assess whether 

and how judges consider extralegal factors, which are likely to influence some judges’ decisions, 

but not others. This is not to say that multilevel analyses are inappropriate for sentencing 

research, but they are likely better suited for some research questions over others. Multilevel 

models may be beneficial when examining effects of sentencing predictors that theory and 

empirical research suggest are highly influential for all judges, such as offense severity and prior 

criminal history. These factors are consistently associated with significantly affecting 

punishment severity, and the shrinkage estimators used in multilevel analysis may provide 
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precise estimates for judges with varying sample sizes. Multilevel analysis may also be useful for 

drawing general conclusions about variation for other sentencing predictors, particularly when 

some judges sentence a small number of offenders. Yet, for testing theories that predict effects 

associated with offender and case characteristics are likely to vary based on judges’ subjective 

decision-making, individual judge models offer some advantages. Though using separate 

regression models is dependent on having access to judge information and sample size, this kind 

of research would complement the larger body of sentencing literature that has focused mostly 

on multilevel analyses. 

 To move beyond describing whether and how judges consider offender and case 

characteristics, future work would benefit from additional theoretical integration and 

development to better understand why certain legal and extralegal factors influence sentencing 

outcomes. For example, future research might take an organizational view of case processing, 

which suggests that individual judges’ sentencing patterns are influenced by the cases they 

handle over time. According to Emerson (1983: 425), “the individual case provides an adequate 

unit of analysis only if social control agents themselves examine and dispose of cases as discrete 

units, treating each on its own merits independently … of other cases.” What is more likely, he 

argued, is that individual cases are not treated independently, but rather viewed in connection 

with the agents’ overall flow of cases (Emerson, 1983). In the context of sentencing, judges who 

handle a larger number of violent cases over time may become desensitized; as a result, these 

judges may sentence violent offenders less harshly than judges who encounter violent cases less 

often (Johnson, 2006). Additional work indicates that attributions associated with extralegal 

factors may also be influenced by the overall flow of cases (Maynard-Moody & Musheno, 2003). 

Thus, examining individual judges’ sentencing decisions in relation to their caseload may further 
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understanding of why judges consider legal and extralegal factors in different ways. Future 

research in this area may include trajectory analysis to examine judges’ caseloads and changes in 

sentencing patterns over time, and qualitative work to gain an in-depth understanding of how 

judges’ overall flow of cases affects sentencing decisions. 

 In addition, more qualitative research is needed to better understand the relationship 

between court communities and sentencing decisions. Research with judges should explore 

whether judges are aware of their colleagues’ sentencing decisions, and the extent to which those 

decisions influence their own. Additional work is also needed to assess the prosecutor’s role in 

punishment decisions, and particular attention should be devoted to the courtroom workgroup’s 

approach to prosecutor recommended sentences as part of plea agreements. Limited work 

suggests this varies across courts (Eisenstein, Flemming, & Nardulli, 1988; Ulmer, 1997), and it 

is an important component to understanding the root causes of differences in sentencing 

outcomes. 

 More generally, the findings from the current work highlight the need for more research 

at the individual court actor level (see also Ulmer, 2012). Current theories of sentencing view 

punishment decision-making as an individualized process, where judges and potentially other 

court actors assess offender blameworthiness and community threat in their own ways. The 

factors that influence these decisions, as well as the weight afforded to these factors, is likely to 

vary across decision-makers. In addition, contextual theories concerning court influences 

recognize that court communities are unique, and they develop their own distinctive case 

processing strategies and sentencing norms. Yet, much of the extant research has taken these 

theories and tested them at the aggregate level, using large datasets, and pooling cases across all 

judges in a jurisdiction or a state. Though research at the individual judge level may limit 
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generalizability, it has the potential to further refine current sentencing perspectives and advance 

theoretical development. 
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