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Abstract 

 
This paper examines United States Department of Justice Antitrust Division behavior in its 
criminal sentencing of corporate executives of private international cartels convicted 
between June 1994 and December 2008. This study has several findings: (1) DOJ 
sentencing practices are fairly predictable, (2) persistent cartel activity may be the result of 
cartel punishments that are not sufficiently severe and a reliance on DOJ partial leniency 
practices in criminal cases, rather than executives’ inability to accurately assess personal 
risk, (3) international judicial cooperation, especially convergence in antitrust enforcement 
and policies, is paramount for obtaining convictions and harsher sentences, and (4) the 
relationship between cartel-executive criminal fine and prison term is more complex than a 
simple substitution or complement effect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Manderscheid 4

I. Introduction 

  
 With the recent economic downturn making the scene ripe for collusive activity, 

imposing sufficient criminal sanctions on illegal cartelists is important for achieving 

deterrence. However, a cursory glance at the United States Department of Justice (DOJ) 

Antitrust Division’s enforcement practices is not very telling. The majority of these cartel 

criminal cases are settled in plea agreements; and the final sanction is the product of upward 

or downward departures from the United States Sentencing Guidelines (U.S.S.G.s) based on 

defendant cooperation. With the final sanction largely at the discretion of the DOJ and 

subject to fluctuations from calculable ranges, DOJ behavior is not fully transparent. The 

purpose of this paper is thus twofold: (1) to examine the factors that influence DOJ behavior 

in its criminal sentencing of cartel executives, and (2) to assess the predictability of cartel-

executive penalties. The former will reveal the effects of DOJ policies and practices, and 

circumstantial factors, such as crime rate, on the imposed penalty. The latter will reveal 

whether corporate executives can accurately assess their risk when they decide whether or 

not to engage in collusive behavior. While previous literature has investigated DOJ cartel 

criminal sentencing of corporate participants, this paper extends these studies to the level of 

the individual executive, believing that the key to deterrence is intrinsically related to 

individual accountability and personal liability rather than corporate punishment. 

 This examination is specific to executives of private international cartels, as 

international cartels affect large volumes of commerce and thus are a significant focus of 

the Antitrust Division. It will answer questions such as: which DOJ policies have an effect 

on the imposed sanction? Does the DOJ strictly adhere to United States Sentencing 

Guidelines criteria for criminal punishment? Do different presidential administrations 
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influence the severity of criminal penalties? How consistent are the DOJ’s penal practices? 

And, finally, to what extent are DOJ criminal sentences transparent and predictable? 

 An examination of this behavior is revelatory and can have profound implications 

for DOJ policy. Through examining DOJ consistency in sentencing, the fundamental 

question of judicial fairness can be answered. The discovery of behavioral biases can 

initiate discussion on the efficacy of DOJ policies. Additionally, the predictability and 

transparency of criminal sentences can reveal DOJ optimal deterrence strategies and cartel 

executives’ ability to assess personal risk.  

 I find that DOJ sentencing practices are fairly predictable, and thus persistent cartel 

activity may be the result of insufficient sanctions and executives’ reliance on DOJ partial 

leniency practices in criminal cases, rather than executives’ inability to accurately predict 

their punishment. Further, I find that international judicial cooperation, especially 

convergence in antitrust enforcement and policies, is paramount for obtaining convictions 

and harsher sentences for executives. Finally, I find that the relationship between cartel-

executive criminal fine and prison term is more complex than a simple substitution or 

complement effect. 

 This paper is divided into five parts. Section II provides an analysis of the previous 

literature and its implications for this study. Section III presents a theoretical framework and 

regression model to test my hypothesis. Section IV summarizes data sources and selective 

criteria for inclusion in this study. Section V discusses results obtained from regression 

analyses of criminal sentencing outcomes for cartel executives. Section VI concludes with 

major findings, policy recommendations, and suggestions for future research. 
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II. Literature Review 

 

 There have been few studies conducted on cartel criminal sentencing. While most of 

the existing literature pertains to theoretical models of deterrence, several studies have 

examined determinants of cartel criminal fines for corporate participants, with significant 

attention paid to the DOJ. Beyond this immediate literature, this paper will draw upon the 

concepts posed in a relevant theoretical study on the effect of crime rate on the magnitude 

of the sanction. 

 Two studies (Connor & Miller, 2009a and 2009b) in the literature have empirically 

examined determinants of cartel criminal sanctions in the context of optimal deterrence 

theory. Connor and Miller specifically examine the determinants of variation in DOJ- and 

European Commission-sanctioned antitrust fines for corporate participants of private 

international price-fixing cartels. The framework for these studies is based in Becker’s 

(1968) theory of optimal deterrence, a theory which will not be explicitly tested in this 

paper but whose foundations provide a jumping-off point for empirically examining factors 

affecting antitrust criminal penalties. Connor and Miller’s DOJ and EC analyses arrive at 

similar conclusions: using Becker’s optimal deterrence theory as an empirical model has 

fairly good predictive power in explaining imposed criminal fines. Additionally, they 

conclude that foreign fines imposed on cartelists by non-domestic, national judicial systems 

are not good substitutes for domestic fines.  Specific to the EC study, they find that EC fines 

are suboptimal for ex post deterrence, as the elasticity of EC fines with respect to affected 

sales (+0.27) is less than 1. Optimal deterrence theory requires that the punishment be 

directly proportional to the harm inflicted and thus implies an elasticity value of 1. 
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 A related study (Connor & Bolotova, 2008) also examines the determinants of cartel 

sanctions, but its empirical model is not based in optimal deterrence theory. Connor and 

Bolotova test the theoretical assumptions of Landes (1983), that optimal sanctions for 

antitrust violations are a function of the damage (overcharge), using cartel corporate 

criminal fines imposed by the DOJ, the Canadian Competition Bureau, and the EC. This 

study finds that the volume of affected sales, rather than the overcharge, forms a basis for 

cartel sanctions, empirically confirming that optimal sanctions as hypothesized by Landes 

are not being achieved. They further conclude that antitrust fines are not optimally deterrent 

in the way they are computed. However, it is important to recognize that, outside of federal 

litigation, private lawsuits also perform a deterrent function. They arrive at a final policy 

recommendation that is pertinent to this paper, since it can apply at the executive level: 

international cartels could be more effectively deterred if cartel sanctions imposed by 

various international law enforcement bodies adhere to similar sentencing guidelines. While 

this paper will not attempt to replicate any of the above models for cartel-executive 

penalties, it will draw upon those studies’ conclusions that provide insight into the variables 

to be included in this paper’s model. 

 To further enrich the predictive models of cartel criminal penalties, it is useful to 

examine a theoretical analysis of crime rates and expected sanctions (Bar-Gill & Harel, 

2001). Although they cannot predict the direction of the effect, Bar-Gill and Harel posit that 

the crime rate may influence the probability of punishment and the magnitude of the 

sanction. As the crime rate increases, the probability of punishment may decrease because 

of constrained law enforcement resources under a fixed budget. On the other hand, as the 

crime rate increases, the probability of punishment may increase because some criminals, 
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and always in the case of cartels, operate in groups. Further, they make the following 

arguments about crime rate in relation to the magnitude of the sanction. As the crime rate 

increases, the magnitude of the sanction may decrease because there is lesser stigma 

associated with the offense and delaying the sanction will lower its present value. 

Conversely, the magnitude of the sanction may also increase in an effort to strengthen 

negative social perception of the crime. While the theoretical model proposed by Bar-Gill 

and Harel is not specific to anti-cartel enforcement, this study has been the impetus for the 

inclusion of a crime rate variable in the empirical model for this paper. 

 

III. Theoretical Framework 

 

 This paper examines the behavior of the United States Department of Justice 

Antitrust Division in its criminal sentencing of executives of private international cartels. 

Determinants of DOJ executive fines and prison terms are analyzed first to examine the 

factors that influence DOJ behavior in its criminal sentencing of cartel executives, and 

second to assess the predictability of cartel-executive penalties. This second topic is 

important since it will reveal the extent to which corporate executives can accurately 

perceive their risk when they decide whether or not to engage in collusive behavior. It is 

also worthwhile to examine the relationship between the executive fine and prison sentence 

since these outcomes operate simultaneously. Results from the executive penalty 

regressions will aid in the creation of an instrumental variables regression model that can 

directly test the relationship between executive fines and prison term.  

 A model for predicting DOJ criminal sentencing of convicted cartel executives is 

constructed to test hypotheses about DOJ behaviors. The framework for this model is drawn 

directly from antitrust federal regulations (U.S.S.G.s), DOJ-professed practices, and 
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previous economic research. This paper uses two different estimation techniques to capture 

this relationship since each poses unique advantages and disadvantages given the nature of 

the data: the seemingly unrelated regression (SUR) model and the Tobit model. 

 SUR is a robust model because it accounts for the possibility of correlated error 

terms across the two outcomes, fines and prison terms. However, it does not account for the 

fact that the data are left-censored from below, at zero. The Tobit model is a technique used 

in previous cartel criminal sentencing research (Connor & Bolotova, 2008; Connor & 

Miller, 2009a and 2009b) and accounts for the fact that fines and prison terms are non-

negative and somewhat concentrated about zero. However, the disadvantage of the Tobit 

model is that the explanatory equations for executives’ fines and prison terms must be 

examined individually, rather than simultaneously. 

 The variables included in the regression model are drawn from federal antitrust 

regulations, DOJ-professed practices, and previous economic research. They are itemized 

below with their expected sign. Since determinants of these penalties are hypothesized to be 

based on the same criteria, these expected signs apply to both outcomes. 

DOJ practices 

• Volume of affected U.S. commerce (+) 
This variable is supported by previous economic research that predicts cartel 
corporate criminal fines (Connor & Bolotova, 2008; Connor & Miller, 2009a and 
2009b). It also has a foundation in the U.S.S.G.s, which compute the cartel-
executive fine as one to five percent of the volume of affected U.S. commerce 
personally attributable to the defendant and cartel-executive prison term as 
proportional to this measure. Because of the $1 million penalty cap for cartel 
executives, the expected positive relationship between fines and this measure is 
expected to break down at very high volumes, with a shift toward longer prison 
sentences to compensate. To correct for this, I employ a non-linear value for 
commerce affected. 

 

• Bid-rigging  (+) 
An indicator variable that takes on a value of one if the collusive activity involved 
rigging bids, either primarily or in part. Previous research (Connor & Miller, 2009a 
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and 2009b) shows this factor to be important. The U.S.S.G.s demand a one point 
increase in the offense level score for a cartel executive.1 While this offense level 
does not directly influence the calculation of the fine, the knowledge that the 
antitrust offense involved bid-rigging may bias the DOJ to impose fines at the higher 
end of the range, since the volume of affected commerce is likely to be understated 
in such cases.2 Moreover, the DOJ mandates prison sentences for all bid-rigging 
cases. 
 

• Probe length (+) 
This variable measures the length of time from the last date of the cartel to the date 
of the executive conviction and has been confirmed by previous research (Connor, 
2008) to influence the level of cartel penalties in its capacity as a proxy for 
cooperation.3 The DOJ rewards early and full compliance with its investigative 
probe with downward departures in penalties, while it punishes non-cooperation, 
such as evasion and obstruction of justice, with upward departures from the 
U.S.S.G.-recommended sentences. Longer probe lengths are thus expected to result 
in higher penalties. 
 

• Executive plea lag (+) 
This variable measures the length of time between the guilty plea of a corporation 
and that of its respective executive, and, along with probe length, is a proxy for 
cooperation (Connor, 2008).4 Longer lag times are expected to result in higher 
penalties. 

 

• Trial (+) 
An indicator variable that takes on a value of one for executives whose cases went to 
trial (less than 4% of the cases examined here). It is another proxy for cooperation 
that tests the behavioral hypothesis that the DOJ imposes higher sanctions on 
executives convicted at trial. 
 

• Foreign-executive status 
Executive citizenship: Asian (-), European (-), non-U.S. North American (-) 
An indicator variable that takes on a value of one for executives with European, 
Asian, or non-U.S. North American citizenship, while using the United States as a 
zero benchmark. Its inclusion is based on pre-1999 Antitrust Division practices of 
obtaining a ‘no-jail’ sentencing recommendation for foreign defendants who 
“offered valuable cooperation against remaining co-conspirators and over whom 
[the Antitrust Division] had no reasonable means of obtaining personal 

                                                 
1 The DOJ uses the U.S.S.G.s to calculate an offense level for the individual cartel executive. That offense level corresponds with a range 
of imprisonment. The base offense level score for a cartelist is 12. 
2 The U.S.S.G.s directly state that bid-rigging is liable to understate the volume of affected commerce and the seriousness of the offense. 
3 Connor (2008) shows that discounts are awarded to firms who are the first, or among the first, of their cohort to enter into plea 
agreements with the DOJ.  
4 Positive values of this continuous variable indicate that the executive pled guilty after his respective corporation while negative values 
indicate that he submitted a guilty plea prior to that of his respective corporation. There were no instances in which the executive pled 
guilty and his respective corporation did not. 
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jurisdiction.”5 However, such exceptions have become “relic[s] of the past. The 
Division now insists on jail sentences for all defendants domestic and foreign.”6 

 
DOJ policies 
Binary dummies that take on a value of one during the time frame of their effect. 

• U.S.S.G. status change (-): following the January 12, 2005 ruling in the Booker 
case, the U.S.S.G.s became advisory rather than mandatory. It is expected that this 
policy will lead to lower penalties. Since the DOJ already openly rewards 
cooperation, it may use its increased discretionary power to justify even greater 
departures from the recommended sentence as a way of providing an incentive to 
report cartel activity. 

 

•  Base offense level score increase (+): a U.S.S.G. amendment enacted in November 
2005 that increased the offense level base score for cartels from 10 to 12. The base 
offense level directly affects the computation of the prison term, and thus this 
amendment is expected to produce longer prison sentences. Additionally, raising the 
cartel offense level means that it is being treated as a more serious violation, and 
thus it is expected to also produce higher criminal fines. 

 

• George W. Bush administration (-): the presidential administration of George W. 
Bush, beginning January 20, 2001. Presidential administrations often have a top-
down influence on the workings of the Antitrust Division through Presidential 
appointments. The Bush administration is cited by Antitrust Division officials as 
being overly lenient on cartels, despite its enactment of an antitrust amendment that 
raised the maximum cartel criminal penalty for an individual from three to ten years 
imprisonment and from $350,000 to $1 million in criminal fines. This coefficient is 
expected to be negative. 

 

• Global antitrust cooperation (+): defined as beginning on May 20, 1999 at the first 
instance in this data set of a non-U.S. executive receiving a U.S. DOJ prison 
sentence, a signal of increased international cooperation with DOJ prosecution of 
foreign citizens. International cooperation is valuable for obtaining incriminating 
evidence, and thus the expected coefficient is positive. 

 

Additional circumstantial considerations provided by economic literature 

• Number of Sherman Act §1 cases initiated (+/-) 
This variable is a proxy for the crime rate. Existing literature suggests that the crime 
rate influences the criminal sanction (Bar-Gill & Harel, 2001). The expected sign of 
this coefficient is uncertain as the effects of crime rate on the sanction are unclear. 
High crime rates likely cause DOJ resources to be constrained thus leading to 
quicker settlements and resulting in more frequent compromises for lower penalties. 
On the other hand, if the crime rate is high, the DOJ may impose more severe 
penalties in order to achieve greater deterrence. This proxy is selected because it 
fulfills two criteria: (1) it is not highly correlated with the other DOJ resource 

                                                 
5 Hammond, S. (2006).  
6 Hammond, S. (2006). 
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measures, and (2) it reports the level of cartel activity directly perceived by the DOJ 
since undiscovered cartels cannot be observed. 
 

• Cartel duration (+) 
This variable measures the length of the collusive period. Its effect is expected to be 
similar to previous findings that concluded that cartel duration has a positive and 
significant effect on corporate cartel fines (Connor & Bolotova, 2008). 

 

• DOJ Antitrust Division capacity (+) 
I hypothesize that DOJ Antitrust Division resource constraints may affect the 
executive sanction. Since prosecution capabilities are limited by the level of 
available resources, fewer resources may translate into quicker settlement 
agreements in order to free up constrained resources in order to initiate new probes. 
Annual DOJ Antitrust Division resources are proxied by: the total number of 
Sherman Act §1 cases filed, budget, and number of full-time employees (FTE).  
 To overcome the strong collinearity among these measures, this framework 
will use principal components analysis (PCA) to produce an overall Antitrust 
Division capacity measure to be included as an explanatory variable in the executive 
penalty regressions. Specifically, the first principal component from PCA will serve 
as this measure of overall Antitrust Division capacity. It is predicted that the lower 
the Antitrust Division capacity, meaning greater resource constraint, the lower the 
expected sanctions imposed on cartel executives. 

 

Executive penalty regressions 

 The base structure of this predictive model has a foundation in criteria that directly 

affect the computation of the criminal penalty: volume of affected sales, bid-rigging, and 

cooperation. The basic regression model is run separately with SUR and Tobit regressions:7 

 
(1) Exec_finei = β1*aff_US_commi + β2* aff_US_commi

2 + β3*bid_rigi + β4*probe_lengthi + β5*plea_lagi + β6*triali 

 
(2) Exec_prisoni = β1*aff_US_commi + β2* aff_US_commi

2 + β3* bid_rigi + β4*probe_lengthi + β5*plea_lagi + β6*triali 

 
 

• Exec_fine is the executive’s criminal fine as sanctioned by the DOJ Antitrust 
Division (in real 2008 U.S. thousand dollars8) 

• Exec_prison is the executive’s prison term (in months) 

•  Aff_US_comm is the total volume of cartel-affected U.S. commerce (in real 2008 
U.S. billion dollars) 

                                                 
7 Equations are considered simultaneously in SUR regressions and independently in Tobit regressions. 
8 To convert to real 2008 dollars, I used CPI conversion factors calculated by Sahr. Sahr, R. (2009). Inflation Conversion Factors for 
Dollars 1774 to Estimated 2019. Retrieved May 28, 2010, from http://oregonstate.edu/cla/polisci/sahr/sahr. 
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• Aff_US_comm
2 is the squared total volume of cartel-affected U.S. commerce (in real 

2008 U.S. billion dollars) 

• Bid_rig =1 if the collusive activity involved bid-rigging 

• Probe_length is calculated as the length of time (in months) between the cartel end 
date and the executive’s guilty plea or conviction 

• Plea_lag is the difference of time (in months) between the date the executive pleads 
guilty and the date his respective company pleads guilty 

• Trial =1 if the cartel executive is convicted at trial 
 

This basic regression model is then augmented with various dummies. First, the executive 

citizenship dummies are added to examine international biases in DOJ behavior. Next, 

regressions are run on a full-form model that includes: the executive citizenship dummies 

and policy dummies; circumstantial factors are excluded. These policy dummies capture 

policies expected to influence DOJ sanctions. 

 Further augmenting the executive penalty regressions, additional circumstantial 

factors provided by economic literature are considered for their significance. These factors 

differ from the other included predictors since they do not have a basis in DOJ practice or 

policy but are hypothesized to influence the criminal sanction. These circumstantial factors 

include: crime rate, Antitrust Division capacity, and cartel duration. Each variable is tested 

separately and simultaneously with the other circumstantial factors in the full-form 

regression model. Only the overall Antitrust Division capacity is found to be statistically 

significant when included in the model, independent of the other circumstantial factors.  

 To ensure that the significance of the overall Antitrust Division capacity measure is 

robust and not simply contingent on having few degrees of freedom, it is tested in the basic 

regression model and in the regression model augmented with executive citizenship 

dummies, both independently and simultaneously with the other significant dummies from 

the full-form model. Examining its significance in these models that include fewer 

explanatory variables is a method of ensuring that the loss of degrees of freedom in the full-
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form model is not contributing to its significance. The overall DOJ capacity variable was 

not found to be significant in these other models. Thus, it appears that either the loss of 

degrees of freedom may have produced this result or that the overall DOJ capacity variable 

is highly correlated with one of the other regressors. The DOJ capacity measure is found to 

be very highly and positively correlated with the Bush administration dummy, indicating 

higher DOJ budget, FTEs, and number of criminal antitrust cases filed during the Bush 

administration. Since the Antitrust Division capacity measure is essentially redundant and 

not independently significant, this variable is not included in the final form. 

 

Outcome versus outcome regressions 

 Since the executive penalty regressions are constructed with the same determinants 

for both outcomes, it is worthwhile to examine how closely these two outcomes are related. 

This paper hypothesizes that there is an underlying complement or substitution effect 

between the fines and prison sentences. To deduce this relationship, this paper models the 

prison term as a function of the fine using instrumental variables (2SLS) regression. 2SLS is 

necessary because inclusion of the fine as an independent variable creates an endogeneity 

problem within the model; this effect is mitigated by instrumenting the fine on several 

exogenous regressors not already included in the model. This method isolates the effect of 

the fine on the prison sentence since it controls for confounding effects from other 

influential factors. The final-form model achieved is 
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(3) Exec_prisoni = β1*exec_finei + β2*aff_US_commi + β3*aff_US_commi
2 + β4*probe_lengthi + β5*plea_lagi + 

β6*bid_rigi + β7*triali  + β8*Europe_dummyi + β9* Asia_dummyi + β10*North_Am_dummyi 

Instrumented equation 

(3a) Exec_finei = β1*aff_US_commi + β2*aff_US_commi
2 + β3*probe_lengthi + β4*plea_lagi + β5*bid_rigi + 

β6*triali + β7*Europe_dummyi + β8*Asia_dummyi + β9*North_Am_dummyi + β10*global_coopi + β11*bushi 

 

• Bush =1 for the George W. Bush administration 

• Global_coop =1 for the period of increased global cooperation in antitrust 
enforcement 

• Europe_dummy =1 for executives with European citizenship 

• Asia_dummy =1 for executives with Asian citizenship 

• North_Am_dummy =1 for executives with non-U.S. North American citizenship 
 

 
The prison term is modeled as depending on the fine rather than vice-versa because the 

prison term is expected to be reactionary to the fine. However, the DOJ’s use of prison 

sentences as complements or substitutes for the fine is uncertain, and thus the expected sign 

of the estimated coefficient for executive fine is uncertain. These penalties may complement 

(+) one another: since the executive fine is capped at $1 million, the prison sentence may be 

used to augment the punishment in cartel cases with high monetary damages. In contrast, 

the fine and prison term may behave as substitutes (-):  since serving jail time, rather than 

being fined, has a more damaging impact on reputation and quality of life, it may be that the 

DOJ reduces the fine to rely more heavily on prison sentences to perform a deterrent 

function. 

 The 2SLS model designed here draws on antitrust regulations outlined in the 

U.S.S.G.s, DOJ practices related to cooperation, and executives’ citizenship status. While 

the first two have a basis in the executive penalty basic regression model, the executives’ 

citizenship status is included to control for DOJ difficulties in obtaining jurisdiction over 

foreign nationals. The final functional form of the 2SLS model is (3). When selecting 
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instruments for the executive fine, I relied on the results obtained from the executive 

penalty regressions. Those regressions indicated that the George W. Bush administration 

and global cooperation were significant predictors of the executive fine but were not 

significant predictors of the executive’s prison term. Thus, I selected these two exogenous 

variables to be instruments, and the final-form instrumented equation is (3a). For this 2SLS 

regression, the same hypotheses for the included independent variables also captured in (1) 

and (2) hold here. 

 

IV. Data 

  
The cartel-specific data in this paper come primarily from Professor John M. Connor’s 

comprehensive dataset “Private International Cartels Punished Execs 9-09” on executives 

convicted by the DOJ from June 1994 through December 2008. Connor’s dataset contains 

information on: (1) DOJ executive fines and prison sentences, (2) the number of convicted 

cartel executives, (3) cartel duration, (4) country of lead jurisdiction in cartel investigation, 

(5) cartel-wide volume of affected U.S. commerce, and (6) whether or not the cartel 

involved bid-rigging. Adding to this existing dataset, I gleaned information from the 

Department of Justice Antitrust Division web database of case filings and LexisNexis 

sources on: (1) the date of the corporate executive’s conviction, and (2) the date of the 

corporate conviction. From two published DOJ workload statistics reports and several 

budget summary reports, I include annual data on: (1) total fines imposed by the Antitrust 

Division, (2) total FTE of the Antitrust Division, (3) the Antitrust Division budget, (4) total 

Sherman Act §1 cases filed by the Antitrust Division, and (5) total Sherman Act §1 cases 
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initiated by the Antitrust Division. Additionally, DOJ policy information was obtained from 

research on public statements made by Antitrust Division officials. 

 Observations are removed from Connor’s raw dataset to more accurately reflect the 

focus of this paper. For instance, since these cartels are international in scope, several of the 

cartel cases involved investigations where the lead jurisdiction was not the United States. 

Since generally these participants were not prosecuted by the DOJ, data related to the cases 

are removed because they may skew the DOJ’s role in antitrust enforcement.9 Next, all 

observations that are not Sherman Act §1 violations are removed. This rule pertains to 

executives who were charged with obstruction of justice, racketeering, or wire services 

fraud, rather than price-fixing, bid-rigging, or market allocation. Third, cartel cases that 

have limited data from Connor’s research and are not filed in the DOJ Antitrust Division 

case filings database are removed. Fourth, a cartel case that resulted in DOJ civil penalties 

rather than criminal penalties is removed. Additionally, cartel executives whose behavior 

did not result in a DOJ penalty are removed. This criterion specifically pertains to instances 

in which: the executive was an amnesty recipient; the executive was acquitted; the 

indictment was dropped against the executive; or the executive became a fugitive.10 Thus, a 

caveat of this study is that it is based solely on successful prosecutions and not all cartel-

executive transgressions. An opportunity for future research would be to examine factors 

that lead to successful prosecutions. Finally, extraordinary outliers consisting of executive 

fines greater than $1 million are eliminated because these sentencing practices do not fit the 

                                                 
9 The cartel observations which were removed included: concrete Ready-Mix, compressors, cardboard boxes, compressed gas, chemical 
wood preservatives, detergent manufacturing, several construction projects, cement, fine decorative paper, liquid propane gas (LPG), 
retail gasoline, polyurethane foam, generic drugs, transformers, and ferrosilicon. 
10 Offense (number of individual observations removed): amnesty (6), acquitted (14), indictment dropped (4), and fugitives (34). 
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theoretical framework of the model used in this paper.11 These fines in excess of $1 million 

were calculated according to alternative maximum fine provision 18 U.S.C. § 3571(d) 

which calculates the fine as twice the pecuniary gain or twice the pecuniary loss and does 

not have a basis in the U.S.S.G.s, the theoretical framework for constructing this paper’s 

model. To sum the above criteria for data selection: (1) the U.S. was involved in 

prosecuting cartelists, (2) the offense was a Sherman Act §1 violation, (3) the offense led to 

DOJ criminal penalties, (4) the executive was successfully charged and sentenced for the 

crime, and (5) the executive penalty is less than or equal to $1 million. The final dataset 

contains 37 cartels and 149 individual observations. 

 From this dataset, further specifications are applied. Observations for defendants 

who have been proclaimed guilty by the DOJ, as evidenced by a press release or other news 

source, but no fine was publically declared are retained. These observations are inputted as 

having outcomes of zero months in prison and zero fines because although it may not truly 

reflect DOJ sentencing in some cases, it reflects the behavior of the DOJ as perceived by 

individuals confronted with the decision of engaging in illegal cartel activity. Executives 

with unobserved fines, usually because their fine is pending since sentencing can occur after 

a declaration of guilt, are retained in the dataset as unobserved sentences for the purposes of 

examining the characteristics of cartels successfully prosecuted by the DOJ. Table 1 

summarizes the data. 

 
 
 
 
 

                                                 
11This criterion led to the removal of five observations: George Pasha ($4.2 million) and Missy Donnelly ($4.2 million) in an international 
freight forwarders cartel; Alfred Taubman ($7.5 million) in collusive behavior at auction houses; and Robert Koehler ($10 million) and 
Robert Krass ($1.25 million) for their participation in the graphite electrodes cartel.  
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Table1. Summary Statistics: Executives of Private International Cartels Convicted by 

the DOJ, 1994-2008 

Variable Interpretation Obs Mean 

Std. 

Dev. Min Max 

Executive fine DOJ-imposed fine for cartel executive 
($thousands) 

141 305.38 1146.91 0 10000 

Executive 

prison term 

DOJ-imposed prison sentence for cartel 
executive (months) 

140 10.25 12.42 0 72 

Affected U.S. 

commerce 

Volume of U.S. commerce ($billions) 
affected by the cartel 

135 2.91 5.32 0.00067 16.56 
 

Affected total 

commerce 

Volume of all commerce ($billions) 
affected by the cartel 

140 12.10 38.94 0.0007 264.87 

DOJ probe 

length 

Length of time (months) between the 
last date of cartel activity and the 
executive's guilty plea/conviction 

131 29.13 16.02 5.1 78.77 

Plea lag to 

executive 

conviction 

Length of time (months) that the cartel-
executive pled guilty before (-) or after 
(+) his respective corporation 

115 3.14 10.22 -23.67 31.77 

Convicted 

same-cartel 

executives 

Number of executives that were 
convicted for participating in the cartel 

154 7.09 4.49 1 16 

Cartel duration Length of time (months) of cartel 
activity 

140 93.53 80.34 3.07 365 

DOJ Budget Total annual budget ($millions) of the 
DOJ Antitrust Division 

128 123.92 24.85 66.8 148 

DOJ FTE Total annual FTE of the DOJ Antitrust 
Division 

128 830.50 37.79 655 851 

Sherman Act 

§1 cases filed 

Total annual Sherman Act §1 cases 
filed by the DOJ Antitrust Division 

128 33.02 12.68 21 57 

Sherman Act 

§1 cases 

initiated 

Total annual Sherman Act §1 cases 
initiated by the DOJ Antitrust Division 

128 93.73 18.60 74 137 

 

Examining the above table, it comes as no surprise that the DOJ Antitrust Division’s top 

priority is to punish and deter cartel activity. Within this private international cartel 

subgroup of all cartel penalties, the average volume of cartel-affected U.S. commerce is 

nearly $3 billion, and $12 billion for the world. With an average cartel duration of nearly 

eight years, collusive profits can accumulate to significant sums and cause considerable 

damage to consumers.  

 However, not all corporate cartel executives are prosecuted. Examining convictions, 

it appears that, on average, fewer executives than corporate cartel members are successfully 

convicted. Moreover, in some cases, it may be that multiple executives from a single 
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company are held culpable, skewing this estimate to even fewer corporations having their 

executives punished. With an average probe length of nearly 29 months, convicting these 

executives is both timely and costly. Thus, this pattern in convictions is somewhat to be 

expected. Beyond resource constraints, international jurisdiction and cooperation 

significantly factor into convictions. 

Up until the early 2000s, it was much more difficult for the DOJ to penalize foreign 

executives because there was weaker international cooperation with these investigative 

probes. According to Hammond (2006): “multinational cooperation has made a 180-degree 

turn” from the mid-1990s era of little to no international assistance to the early-2000s where 

efforts have become much more “harmoniz[ed]” and globalized. One factor that helped to 

achieve this globalized cooperation in anti-cartel enforcement was the creation of the 

International Anti-Cartel Enforcement Workshop held in Washington, D.C. in the fall of 

1999. Subsequent international conferences were held around the globe. Additionally, in 

2004, the host of these annual workshops, the International Competition Network, 

established a Cartel Working Group that addressed challenges faced by antitrust authorities 

around the world. These strides in anti-cartel enforcement may be exhibited in the data by 

fewer and lesser punishments for foreign executives sanctioned before the mid-2000s; and 

this foreign executive bias may downwardly skew the Table 1 averages for the executive 

fine, prison sentence, and the number of convicted executives.12 Table 2 more closely 

examines the prison terms and fines imposed on cartel executives. 

 

                                                 
12It was not until the early 2000s that the United States achieved international cooperation for anti-cartel enforcement, and foreign antitrust 
policies began to look more like U.S. policy. In February 2005, the Australian Government instituted criminal penalties for cartel 
offenders, including jail sentences for individuals. In May 2005, Japan amended its Antimonopoly Act, which became effective in January 
2006, to include higher JFTC administrative fines imposed on cartel participants and a Corporate Leniency Program. And, in 2002, 
Ireland’s Competition Act was amended to include more severe penalties for individuals, including a maximum jail sentence of five years. 
The global trend toward more stringent anti-cartel enforcement has made it easier to prosecute and sanction foreign nationals in the United 
States. 
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Table 2. DOJ-Imposed Cartel-Executive Fines and Prison Terms, 1994-2008 
Sentence Value 

Average executive fine $305,383 

Average executive fine | with prison $208,231 

Average executive fine | without prison $578,460 

  

Average executive prison term 10.25 

Average executive prison term | with fine 10.65 

Average executive prison term | without fine 6.71 

 

Table 2 shows that there is no clear-cut relationship between executive fine and prison term. 

This relationship has the qualities of both substitutes and complements. Behaving as 

substitutes, fines are higher when no prison term is imposed. Behaving as complements, 

imposed prison terms are shorter for cases that do not result in a fine. This relationship is 

more robustly examined with the use of instrumental variables (2SLS) regression. 

 
 

V. Results 

 This paper initially set out to examine the behavior of the DOJ in its criminal 

sentencing of cartel executives for the purpose of shedding light on a penal process that 

lacks transparency and has yet to be examined empirically in economic literature. 

Specifically, the intent of this research is twofold: (1) to examine the factors that influence 

DOJ behavior in its criminal sentencing of cartel executives, and (2) to assess the 

predictability of cartel-executive penalties. The results are captured in Tables 3 and 4. 
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Table 3. Executive Fine Regressions 

Executive fine is the dependent variable 

 Tobit  SUR 

Variable 
Explicit 
criteria 

Explicit criteria 
w/citizenship 

controls 

Explicit criteria 
w/citizenship and 

policy controls  
Explicit 
criteria 

Explicit criteria 
w/citizenship 

controls 

Explicit criteria 
w/citizenship and 

policy controls 

Affected U.S. 
commerce 

-117.84 
(13409.5) 

-602.42 
(13610.05) 

-43905.95** 
(17372.59) 

 421.99 
(13085.15) 

169.19 
(13321.14) 

-40488.79** 
(16878.6) 

Squared affected 
U.S. commerce 

408215.8 
(746492.9) 

416655.5 
(766005.3) 

2749920*** 
(949761.9) 

 366586.4 
(728619.8) 

360575.2 
(749844.6) 

2527353*** 
(920186.2) 

Probe length -2.73 
(1.84) 

-3.35* 
(1.88) 

-2.09 
(1.96) 

 -2.86 
(1.81) 

-3.32* 
(1.84) 

-2.42 
(1.94) 

Plea lag 6.04** 
(2.42) 

6.71*** 
(2.47) 

6.75*** 
(2.53) 

 6.38*** 
(2.36) 

6.92*** 
(2.42) 

7.24*** 
(2.49) 

Bid-rigging cartel 
(1=yes) 

-9.57 
(46.02) 

4.04 
(47.19) 

48.10 
(55.18) 

 -8.06 
(45.05) 

1.51 
(46.16) 

38.06 
(54.41) 

Trial 
(1=yes) 

-113.95 
(105.50) 

-112.78 
(105.19) 

-139.22 
(98.27) 

 -118.83 
(102.99) 

-119.36 
(102.90) 

-142.03 
(96.25) 

European citizen  4.97 
(36.54) 

1.35 
(36.20) 

  -1.11 
(35.65) 

-7.33 
(35.16) 

Asian citizen  33.96 
(53.18) 

29.12 
(50.69) 

  27.90 
(52.01) 

23.07 
(49.62) 

Non-U.S. North 
American citizen 

 -150.66 
(115.48) 

-161.31 
(108.72) 

  -180.96 
(156.68) 

-208.16 
(150.52) 

Advisory policy   -50.81 
(74.82) 

   -64.26 
(72.97) 

Global cooperation   237.61*** 
(68.88) 

   229.81*** 
(67.47) 

Base offense level 
policy 

  56.62 
(69.55) 

   70.24 
(68.50) 

Bush II   -267.27*** 
(71.72) 

   -243.45*** 
(68.72) 

constant 201.83*** 
(59.09) 

209.51*** 
(61.12) 

196.39*** 
(59.93) 

 207.63*** 
(57.92) 

214.71*** 
(59.79) 

206.36*** 
(58.84) 

        

Number of 
Observations 

99 99 97  98 98 96 

Psuedo R2 0.0136 0.0152 0.0283 R2 0.1712 0.1851 0.3059 

Left-censored 
observations 

3 3 3  - - - 

Note: *significant at the 10% level,**significant at the 5% level, and ***significant at the 1% level. 
Standard error is in parentheses. 
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Table 4. Executive Prison Term Regressions 

Executive prison term is the dependent variable 

 Tobit  SUR 

Variable 
Explicit 
criteria 

Explicit criteria 
w/citizenship 

controls 

Explicit criteria 
w/citizenship and 

policy controls  
Explicit 
criteria 

Explicit criteria 
w/citizenship 

controls 

Explicit criteria 
w/citizenship and 

policy controls 

Affected U.S. 
commerce 

425.27 
(987.88) 

858.99 
(948.15) 

1071.38 
(1263.14) 

 -65.43 
(786.89) 

263.13 
(756.93) 

416.43 
(941.40) 

Squared affected 
U.S. commerce 

-10493.56 
(54756.28) 

-28230.93 
(52930.74) 

-55769.4 
(67968.24) 

 2978.877 
(43819.69) 

-12955.08 
(42607.56) 

-32492.51 
(51323.03) 

Probe length 0.07 
(0.14) 

0.19 
(0.13) 

-0.09 
(0.14) 

 0.084 
(0.11) 

0.17 
(0.10) 

-0.03 
(0.11) 

Plea lag 0.17 
(0.18) 

-0.002 
(0.17) 

0.26 
(0.18) 

 0.064 
(0.14) 

-0.06 
(0.14) 

0.15 
(0.14) 

Bid-rigging cartel 
(1=yes) 

14.10*** 
(3.58) 

11.26*** 
(3.43) 

2.92 
(4.02) 

 9.59*** 
(2.71) 

7.48*** 
(2.62) 

1.87 
(3.03) 

Trial 
(1=yes) 

10.64 
(7.72) 

7.98 
(7.27) 

9.75 
(6.72) 

 11.09* 
(6.19) 

9.68* 
(5.85) 

10.39* 
(5.37) 

European citizen  -6.65** 
(2.60) 

-4.91* 
(2.57) 

  -4.42** 
(2.03) 

-2.58 
(1.96) 

Asian citizen  -10.27** 
(4.12) 

-13.34*** 
(4.04) 

  -5.45* 
(2.96) 

-7.87*** 
(2.77) 

Non-U.S. North 
American citizen 

 23.94** 
(10.92) 

13.21 
(10.35) 

  23.76*** 
(8.90) 

15.66* 
(8.40) 

Advisory policy   2.09 
(5.12) 

   2.57 
(4.07) 

Global cooperation   -1.99 
(5.31) 

   -2.67 
(3.76) 

Base offense level 
policy 

  12.45*** 
(4.74) 

   10.44*** 
(3.82) 

Bush II   2.39 
(5.27) 

   -0.12 
(3.83) 

constant -1.98 
(4.55) 

-0.62 
(4.44) 

5.59 
(4.35) 

 2.80 
(3.48) 

3.53 
(3.40) 

8.42** 
(3.28) 

        

Number of 
Observations 

98 98 96  98 98 96 

Pseudo R2 0.0397 0.0624 0.0919 R2 0.2262 0.3208 0.4435 

Left-censored 
observations 

24 24 24  - - - 

Note: *significant at the 10% level,**significant at the 5% level, and ***significant at the 1% level. 
Standard error is in parentheses. 
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The statistical significance of the dummies in the fully augmented model is tested for 

robustness. This robustness check is necessary because the small sample size causes this 

model to be constrained by the number of degrees of freedom. As a result, while additional 

explanatory variables increase the overall fit of the model, as evidenced by an increase in 

R2, they also decrease the number of observations with which to estimate variability. A 

consequence of over-fitting is that the inclusion of a variable may gain statistical 

significance when it does not fully explain variation in the dependent variable, or a 

statistically significant predictor may lose its significance. Additionally, by increasing the 

number of explanatory variables, the robustness of the model decreases, and the signs and 

magnitudes of the coefficients can fluctuate unexpectedly as a result.  

 To check the robustness of the statistically significant dummies in the fully 

augmented regression model, I include them with the predictors in the basic regression 

model and in the basic regression model augmented with executive citizenship dummies. 

This procedure restores some degrees of freedom to verify whether these variables are truly 

estimating the variability in the data. When predicting the executive fine, I find that the 

Bush administration and global cooperation dummies are statistically significant in both 

models. Further, the sign on their coefficients persists across the regressions and their 

magnitudes do not fluctuate greatly. When predicting the executive prison term, I find that 

the base offense level policy and executive citizenship dummies are statistically significant 

in both models. Additionally, the sign on their coefficients persists across the regressions 

and their magnitudes do not fluctuate greatly, with the exception of the non-U.S. North 

American citizenship dummy whose magnitude decreases as the model becomes augmented 
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with further variables. Thus, finding statistical significance from these dummies in the fully 

augmented model can be generally accepted. 

 Examining regression results, the estimated coefficients of the SUR and Tobit 

models are close in value. These values are closest in the executive fine regressions, 

compared with the executive prison term regressions. This disparity can be explained by the 

fact that the estimated coefficients of the SUR model resemble the estimates of the Tobit 

model multiplied by the proportion of uncensored observations in the sample. There were 

only three left-censored observations for the executive fine regressions, and 24 for the 

executive prison term regressions. 

 Tables 3 and 4 show that, for DOJ criminal sentencing, the determinants of 

executive fine are not the same as the determinants of executive prison term. Although the 

U.S.S.G.s’ legal criteria for criminally sanctioning cartel activity are similar for both fines 

and prison terms, in practice, these similarities are not evidenced. While the U.S.S.G.s state 

that volume of affected U.S. commerce, bid-rigging, and cooperation are all taken into 

account when computing the criminal sentence, not all of these measures are found to be 

statistically significant determinants of the executive penalty. In the executive prison term 

regressions, bid-rigging and one cooperation proxy, the trial dummy, are statistically 

significant and robust predictors. In the executive fine regressions, only cooperation, as 

proxied by plea lag, is statistically significant.  

 The lack of statistical significance of the affected commerce measure in both 

executive fine and executive prison term regressions is likely due to the fact that it is a poor 

proxy for the level of sales personally attributable to the defendant, since it captures cartel-

wide affected volume rather than executive-specific damage. This misestimate is not only 
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an overestimate but can also misestimate the executive’s proportional involvement in the 

crime. Since executive-specific affected commerce measures, and even company-specific 

affected commerce measures, are not readily publically available, these weaknesses in the 

data are also cited by existing cartel criminal sentencing research (Connor & Miller, 2009a 

and 2009b). Additionally, perhaps a non-linear specification for this variable may not be 

most appropriate, but specifying this variable linearly does not accurately capture its 

theoretical relationship to the penal outcome. Further, the appearance of statistical 

significance of this variable in the fully augmented executive fine regression model may be 

due to the small sample size and loss of degrees of freedom. 

 In addition to the affected commerce measure, probe length is likewise found to not 

be statistically significant in the executive penalty regressions, with the exception of its 

significance in the executive fine basic regression model augmented with citizenship 

dummies. Since it is likely the case that probe length and plea lag are somewhat capturing 

the same measure, this significance could be the result of collinearity. Both continuous 

measures are somewhat correlated since longer plea lags directly correspond with longer 

probe lengths. However, plea lag is a better proxy for cooperation than probe length. Plea 

lag directly measures the time frame of cooperation (pleading guilty prior to respective 

company) or non-cooperation (pleading guilty after respective company). Probe length may 

not function as a good measure for DOJ cooperation practices in the case when all indicted 

cartelists delay plea agreements but ultimately comply. When delayed cooperation occurs, it 

may still be rewarded with downward departures in the criminal sentence as the DOJ 

provides an incentive for that individual to reveal information concerning the other 

members of the cartel. Thus, since long probe lengths and first-to-comply may function 
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simultaneously, longer probe lengths could be associated with lower fines, a non-intuitive 

interpretation of this cooperation proxy.13 Since the plea lag and probe length variables are 

not redundant, and since the estimated coefficient and statistical significance of the plea lag 

variable do not fluctuate greatly with alternative model specifications, probe length is 

retained. 

 Additionally, a statistically insignificant DOJ policy variable suggests that not all 

DOJ policies and practices bear weight in antitrust proceedings. The status change of the 

U.S.S.G.s to advisory, rather than mandatory, does not factor significantly in the executive 

penalty regressions. Since the DOJ exercises discretion in sentencing through negotiated 

plea agreements, the U.S.S.G.s’ status change did not greatly affect this discretionary 

ability; rather, it merely formally expressed a practice in which the DOJ was already 

engaged. This finding suggests that formal policy changes to federal antitrust regulations 

that are not involved in the direct computation of the sentence may not have an effect on the 

imposed sanction. 

 Further, none of the circumstantial factors enter into the model significantly as 

robust predictors of the executive penalties. These factors are equally revelatory of DOJ 

policy and practices as those that are robust and statistically significant; they include: 

overall Antitrust Division capacity, crime rate, and cartel duration. 

 Although the overall Antitrust Division capacity measure is found to be statistically 

significant in the fully augmented regression model, its significance does not persist when 

the degrees of freedom of the model are increased, suggesting its significance may be 

caused by the small sample size. Additionally, this variable is found to be very highly 

                                                 
13 A worthwhile study for future research would be to examine the effect of relative cooperation (such as through a measure similar to plea 
lag) versus the effect of absolute cooperation (such as through a measure similar to probe length) on the executive’s criminal sentence. 
Here, it appears that relative cooperation is a better measure than absolute cooperation. Such a hypothesis could be tested by examining 
the rank in which executives plead guilty while controlling for the duration of the DOJ investigative probe. 
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correlated with the Bush administration dummy. These findings indicate that DOJ capacity 

constraints are very intimately linked with the contemporaneous presidential administration. 

This finding is expected since the DOJ Antitrust Division is federally budgeted. However, 

inclusion of this collinear measure can affect its statistical significance and the estimated 

coefficient on the Bush administration dummy. Since the Antitrust Division capacity 

measure is essentially redundant and not robustly significant, this variable is not included in 

the final form. 

 The insignificance of the crime rate can be interpreted in two ways. First, if we 

accept the number of Sherman Act §1 cases initiated as a suitable proxy, it may be that the 

sentence is a function of the amount of incriminating evidence that the DOJ is able to 

collect, among other factors, rather than a function of the crime rate. Second, the number of 

Sherman Act §1 cases may not be a suitable proxy for crime rate: since the true rate of 

crime is unobserved as undiscovered cartels remain undocumented, there are few measures 

from which to select. 

 Finally, the fact that cartel duration does not factor significantly into the model 

confirms that duration may not be a good of a measure of cartel damage, from the viewpoint 

of the DOJ. This finding rejects the results from existing literature (Bolotova & Connor, 

2008) that cartel duration has a positive and significant effect on the criminal sanction. 

However, it may be that duration is a more significant predictor of cartel corporate penalties 

as opposed to cartel-executive penalties. Overall, the insignificance of the circumstantial 

factors suggests that the DOJ generally adheres to publically-proclaimed, transparent 

practices, especially those related to cooperation discounts and penalties, rather than 
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subterraneous factors. Additionally, the level of DOJ resources is closely associated with 

the current presidential administration. 

 

Executive fine regression results 

 Among the DOJ directly-stated criteria for criminally sentencing cartel executives, 

only cooperation, as proxied by the executive’s plea lag, is found to be a robust and 

statistically significant predictor of the executive fine. Its positive coefficient corroborates 

my hypothesis that longer lag times for executive conviction subsequent to corporate 

admission of guilt are correlated with higher fines. This result suggests that the DOJ 

Antitrust Division generally adheres to publically-proclaimed practices of awarding 

downward and upward departures from recommended sentences according to defendant 

cooperation and non-cooperation, respectively. This finding confirms previous literature 

(Connor, 2008) on cartel corporate penalties and has profound implications for DOJ policy. 

Since non-cooperation is punished with higher fines, cooperation is likely rewarded with 

less severe sanctions and thus this practice of partial leniency, a policy instituted by the DOJ 

to encourage self-reporting and increase cartel detection, may actually be promulgating 

collusive behavior. Executives able to observe this trend may rely on early compliance to 

reduce the consequences of their offense. 

 Beyond factors affecting the direct computation of the criminal fine, the current 

presidential administration seems to influence domestic judicial affairs. The negative and 

statistically significant coefficient on the Bush administration dummy reveals that executive 

fines during the Bush administration were considerably lower than those sanctioned during 

the Clinton administration, despite the Bush administration’s amended increase to the cap 
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on executive criminal penalties. This finding confirms public statements by the current 

Obama administration assistant attorney general for DOJ Antitrust Division, Christine A. 

Varney, who criticized the Bush administration for its overly lenient anti-cartel 

enforcement. The Bush administration dummy’s high and positive correlation with the 

overall DOJ capacity variable confirms this leniency. Despite a higher Antitrust Division 

budget and more FTEs, the Antitrust Division under the Bush administration imposed less 

severe sanctions than those of the Clinton administration. 

 Beyond the Bush administration, the DOJ’s interaction with the global community 

has significant influence on the executive fine, as evidenced by the positive and statistically 

significant coefficient on the global cooperation dummy. International judicial cooperation 

is manifested as providing assistance to the DOJ during its investigative probe. Since these 

cartels are international in scope, incriminating an executive can require evidence from 

foreign jurisdictions. With the onset of increased global cooperation following the seminal 

U.S. prison sentence for a foreign executive, fines were higher. It seems that international 

cooperation plays a significant role in criminalizing these executives and awarding more 

severe sentences. 

 While these statistically significant factors reveal much in the way of DOJ policies 

and practices, an examination of statistically insignificant factors is equally telling. 

Specifically, an examination of the variables that factor significantly in the executive prison 

regressions but insignificantly in the executive fine regressions is warranted in order to 

examine DOJ behavior in its discretion between the two outcomes. These variables include: 

executive citizenship dummies, the increase in the base offense level for cartels, and 

whether or not the executive is convicted at trial.  
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 The insignificance of the executive citizenship dummies confirms that the DOJ is 

consistent in its fining across foreign and domestic executives. Since imposing fines does 

not pose the same difficulties with obtaining jurisdiction as does sanctioning prison terms, 

this result is to be expected. However, this finding also indicates that the DOJ is not using 

higher fines to compensate for the fact that it cannot incarcerate foreign nationals. Its fining 

procedure appears to be rooted in a standardized practice.  

 Examining the other variables, the lack of significance of the increase in the base 

offense level for cartels rejects my hypothesis that this amendment would bias the DOJ to 

impose fines at the higher end of the range. Rather, similar to findings of no effect for the 

U.S.S.G.s’ status change, this finding reaffirms that changes that do not directly affect the 

computation of the executive penalty may not influence the magnitude of the sanction. 

Finally, the insignificance of the trial dummy indicates that the DOJ reserves prison 

sentences, rather than fines, to punish flagrant non-compliance. Since this level of non-

cooperation is the most extreme, it is expected that the DOJ would penalize such behavior 

with the more severe outcome. 

 

Executive prison term regression results 

 The key variables which influence executive fines are not significant determinants 

of executive prison sentence. Among the DOJ directly-stated criteria for criminal 

sentencing, bid-rigging and cooperation, as proxied by the trial dummy, are statistically 

significant predictors of the executive prison term. The positive and statistically significant 

coefficient on bid-rigging confirms my hypothesis that the addition of one point to the 

offense level, as is recommended by the U.S.S.G.s in all bid-rigging cases, translates 
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directly into higher prison sentences for executives. The loss of statistical significance of 

this variable in the regression model augmented with executive citizenship and DOJ policy 

dummies could be due to several factors. Specifically, the loss of degrees of freedom in the 

model may reduce its significance because of the small sample size or other factors may be 

more directly influencing the prison sentence outcome. 

 The significant and positive coefficient on the trial dummy in the SUR model 

indicates that complete non-compliance is punished with longer prison terms. However, the 

insignificance of the other cooperation proxies may simply indicate that non-cooperation, 

distinct from non-compliance, is punished with a higher fine rather than a longer prison 

sentence.14 This finding suggests that the DOJ reserves prison sentences for very serious 

cartel-period offenses and complete non-compliance, rather than outside-of-cartel, non-

cooperative behavior. Additionally, these executive prison term regressions reveal much 

about the efficacy of DOJ policies and constraints when it comes to putting foreign 

executives behind bars. 

 When imposing prison sentences, the DOJ exhibits an international bias, even after 

controlling for cartel damages. The executive citizenship dummies are all found to be 

statistically significant predictors of the executive prison sentence in the augmented 

regression model. The loss of statistical significance of the European dummy, in the fully 

augmented SUR model, and of the non-U.S. North American dummy, in the fully 

augmented Tobit model, is likely due to the loss of degrees of freedom within the model 

which can cause explanatory determinants to lose their statistical significance. When 

compared with executives who are U.S. citizens, Asian and European executives receive 

                                                 
14 Non-cooperation is used here to refer to cartel criminal cases that end with settlement agreements. Complete non-compliance refers to 
the necessity of a trial in order to obtain the executive conviction. 
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shorter prison sentences overall, with Asian executives receiving slightly shorter sentences 

than European executives. For non-U.S. North American executives, the opposite bias is 

evident: the DOJ imposes significantly longer prison terms on these executives, compared 

with executives who are U.S. citizens. 

 These international biases may be driven by legal barriers to effectively sanctioning 

foreign executives with U.S. prison sentences. According to past Deputy Assistant Attorney 

General of the DOJ Antitrust Division Gary R. Spratling’s 1999 speech on Negotiating the 

Waters of International Cartel Prosecution, the Antitrust Division’s general strategy is to 

not enter into plea agreements with ‘no-jail’ sentences with foreign nationals because it may 

compromise the successful prosecution of the remaining defendants. However, the Antitrust 

Division may make an exception to this strategy for foreign executives over whom it has no 

personal jurisdiction. Thus, this trend toward lower prison sentences for Asian and 

European executives seems to reflect legal barriers and strained international judicial 

cooperation with DOJ prosecutions. The upward bias reflects just the opposite. Many of the 

cartelists in the non-U.S. North American cohort are Canadian citizens. The DOJ has a 

history of close cooperation with the Canadian antitrust authority, the Canadian 

Competition Bureau, and both have similar antitrust regulations and policies. These results 

suggest that incarcerating executives is largely an issue of international judicial cooperation. 

 While it may appear that perhaps non-U.S. judicial bodies are penalizing these 

foreign nationals domestically, that is likely not the case for Asian and European 

executives. For instance, although Japan’s Anti-Monopoly Act has a provision which allows 

for the imprisonment of cartel executives, as of mid-June 2009, no prison sentences had 

been imposed. Further, the relative disparity in prison sentences between Asian and 



 Manderscheid 34

European executives may be attributable to the degree to which antitrust enforcement is 

practiced domestically. For example, Ireland implemented jail terms for cartel executives in 

2002, several years before these amendments were ratified in Australia, revealing a greater 

desire to crack down on cartel behavior and, arguably, increased cooperation with DOJ 

officials during investigative probes and when establishing prosecutorial jurisdiction. In 

several cases, foreign judicial bodies have only just recently criminalized cartel behavior. 

The exception to this general trend is the Canadian Competition Bureau, which shares a 

history with the U.S. of treating cartel behavior as a criminal offense that can be sanctioned 

with fines and prison sentences.15 These findings corroborate Antitrust Division beliefs and 

conclusions from existing literature (Connor & Bolotova, 2008) which declare that 

establishing more stringent anti-cartel enforcement policies globally could increase the 

severity of the executive criminal sentence and provide greater deterrence. 

 Apart from the impact of foreign national policies on DOJ criminal sentencing, 

domestic policy has also wielded significant influence. Specifically, the November 2005 

increase in the base offense level for cartel activity from 10 to 12 is statistically significant 

in the executive prison regressions and has a positive estimated coefficient. Since the 

offense level calculated for a convicted executive translates directly into a range of prison 

terms on the U.S.S.G.s Sentencing Table, the positive estimated coefficient confirms my 

hypothesis. According to the 2009 U.S.S.G.s manual, for an executive with no previous 

criminal offenses, a base offense level of 10 corresponds to 6-12 months imprisonment, 

while a base offense level of 12 adds an additional four months to the sentence and 

corresponds to 10-16 months imprisonment. However, at higher offense levels, the disparity 

                                                 
15 A worthwhile study for future research is to examine the effects of DOJ cooperation agreements with foreign nations on the criminal 
sentencing of their executives. 
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between ranges of imprisonment widens. For instance, raising the offense level from 19 to 

21 adjusts the imprisonment range upward from 30-37 months to 37-46 months. Thus, since 

cartels generally have large volumes of affected U.S. commerce and are likely to have high 

corresponding offense levels, this amendment for a two point increase can have substantial 

effects on the length of the prison sentence.  

 The executive fine regression results confirm this impact. Subsequent to 

implementing this amendment, executive prison sentences were approximately 10 months 

longer according to the SUR model and approximately 12 months longer according to the 

Tobit model. These findings confirm that DOJ policies that directly affect calculation of 

executive prison sentences, such as amendments to the U.S.S.G.s, have significant effects 

on the imposed sanction. 

 While these statistically significant factors reveal much in the way of DOJ policies 

and practices, an examination of statistically insignificant factors is equally telling. 

Specifically, an examination of the variables that factor significantly in the executive fine 

regressions but insignificantly in the executive prison regressions is warranted in order to 

examine DOJ behavior in its discretion between the two outcomes. These variables include: 

global cooperation and the Bush administration.  

 The lack of statistical significance of the global cooperation dummy is unexpected, 

since it marks the first imposition of a prison sentence for a foreign national. However, it 

may be the case that although the DOJ was able to incarcerate this single foreign executive, 

standardizing such a seminal process can take years. The statistically significant executive 

citizenship dummies confirm the difficulty of obtaining jurisdiction and international 

judicial cooperation. 
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 Further, the lack of statistical significance of the Bush administration dummy may 

again be related to the overshadowing importance of obtaining jurisdiction. While the Bush 

administration has been alleged to take a more lenient approach to anti-cartel enforcement, 

it is unlikely that this attitude translated into reduced prison sentences for European and 

Asian nationals. If the Bush administration truly practiced leniency then lower sentences 

would be imposed regardless of nationality and executive citizenship status should not 

factor significantly. It appears that imposing prison terms on foreign nationals is very much 

an issue of international judicial cooperation rather than domestic policy. 

 

Predictability of sentencing  

 Finally, there is the discussion of the predictability of cartel-executive criminal 

penalties. With statistically significant regressors and reasonable R2 values (SUR model) 

and adjusted R2 values (Tobit model) of the executive penalty regressions, it appears that 

executive penalties are fairly predictable (R2 = 0.3059 for the fully-augmented SUR 

executive fine regression, R2 = 0.4435 for the fully-augmented SUR executive prison 

regression). Thus, one might conclude that persistent cartels and ineffective deterrence is 

the result of insufficiently severe executive penalties, rather than an individual executive’s 

inability to accurately assess his punishment, assuming conviction is inevitable. However, 

examining the statistically significant variables in the regressions suggest a more complex 

answer. 

 In the executive fine regressions, cooperation is a primary measure that an executive 

can use to accurately predict his punishment. Since it is evidenced that non-cooperation is 

punished with higher fines, it is likely that cartel executives observe this behavior and rely 
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on the reverse to be true: DOJ rewards cooperation with downward departures in fines, a 

finding confirmed by the literature (Connor, 2008). Thus, it may be the case that cartel-

executive reliance on partial leniency in criminal cases actually reinforces participation in 

collusive activity rather than deters it. 

 Additionally, the influence of out-of-cartel factors on the executive fine, specifically 

the Bush administration and international antitrust enforcement, suggests that cartel-

executive punishments are subject to fluctuations depending on the political climate. 

Although it appears that these factors may interfere with the cartel executive’s ability to 

accurately calculate his criminal fine based on his own immediate behavior, the behaviors 

of these political bodies can be observed and thus their implications can be assessed, and 

even exploited. Persistent cartel activity may be the result of cartel punishments that are not 

sufficiently severe and executives’ reliance on an administration’s weak antitrust 

enforcement.  

 Similar conclusions can be drawn from the executive prison term regressions. 

Foreign nationals may observe and exploit the fact that the DOJ imposes lower sanctions on 

them. Additionally, it is apparent from the significance of the increase in the base offense 

level for cartel activity that the DOJ relies heavily on this metric when incarcerating 

executives. Thus, cartel executives should be well-aware of the prison sentences they face, 

if convicted. These findings confirm that a failure to deter cartels may be due to executives’ 

exploitation of observed DOJ practices and insufficient DOJ penalties, rather than an 

inability to predict outcomes. 
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Outcome versus outcome regression results 

 In addition to modeling determinants of executive penalties, this paper examines the 

relationship between the two distinct outcomes through an instrumental variables (2SLS) 

regression model. In this model, the prison term is modeled as depending on the fine, and 

the fine is instrumented on several variables in order to eliminate endogeneity. These results 

are captured in Table 5. 

 
Table 5. DOJ-imposed Executive Fines Versus Prison Terms 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Executive prison is the dependent variable 

                       IV model 

Variable Linear Non-Linear 

Executive fine -0.01 
(0.02) 

-0.03 
(0.07) 

Squared executive fine  0.00 
(0.00) 

Affected U.S. commerce 290.66 
(868.60) 

288.25 
(914.72) 

Squared affected U.S. 
commerce 

-10772.97 
(49183.72) 

-5678.92 
(55321.17) 

Probe length 0.13 
(0.13) 

0.15 
(0.15) 

Plea lag 0.02 
(0.20) 

0.01 
(0.22) 

Bid-rigging cartel  
(1=yes) 

7.44** 
(3.00) 

7.81** 
(3.46) 

Trial 
(1=yes) 

8.07 
(7.06) 

6.34 
(9.95) 

European citizen -4.63* 
(2.35) 

-4.03 
(3.37) 

Asian citizen -5.32 
(3.42) 

-4.57 
(4.60) 

Non-U.S. North American 
citizen 

21.61** 
(10.72) 

20.38* 
(12.23) 

constant 6.10 
(5.56) 

7.05 
(6.88) 

   

Number of Observations 96 96 

R2 0.2255 0.1513 

Adjusted  R2 0.1344 0.0401 

Note: *significant at the 10% level,**significant at the 5% level, and ***significant at the 1% level. 
Standard error is in parentheses. 
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The results of this model reveal that the executive’s fine is not a significant predictor of the 

prison term, even when the fine is non-linear. These models were an attempt to capture the 

substitution or complementary effects between imposed fines and prison sentences. 

However, these results indicate that this relationship may not be a simple tradeoff. If this 

relationship could be estimated, it would be possible to uncover the monetary value to 

which the DOJ prescribes a term in prison. Further examination of this relationship would 

be a valuable addition to current economic literature on cartel sentencing. 

 

VI. Discussion 

 This paper examines DOJ behavior in the criminal sentencing of corporate executive 

participants of private international cartels. The purpose of this study is to fill the gap in 

cartel criminal sentencing literature and shed light on a judicial system process that lacks 

transparency. Extending the existing literature on corporate cartel criminal sentences is 

paramount for providing policy recommendations which can aid deterrence efforts since 

cartel executives, rather than their respective corporations, are the true culpable actors in 

these collusive activities. 

 This paper has several major findings. The George W. Bush administration, in 

comparison with the Clinton administration, was more lenient on cartel executives. The 

DOJ Antitrust Division punishes executive non-cooperation with higher fines, and complete 

non-compliance with longer prison terms. From the perspective of the executive, if 

conviction is inevitable, it is better to plead guilty before or with his respective corporation 

than to delay. Additionally, it is more favorable for the executive to negotiate a plea 
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agreement than it is for him to go to trial, assuming he will be convicted.16 In terms of 

domestic judicial policy, the policies that affect the primary metric and starting-off point for 

calculating cartel-executive criminal fines, such as raising the base offense level for cartel 

activity, are more influential in levying the penalty that is actually imposed than are policy 

changes which only indirectly influence penalty computations. 

 In terms of practices, the DOJ generally adheres to legally-professed practices 

outlined in the United States Sentencing Guidelines and publically-proclaimed behaviors; it 

is quite transparent in its fining since most factors not publically stated as influential to 

criminal sentencing proved insignificant. On this subject, the crime rate has no effect on the 

imposed sanction; a finding that rejects the hypotheses proposed in existing theoretical 

literature (Bar-Gill & Harel, 2001). Further corroborating DOJ transparency, the U.S.S.G.s 

sentencing criteria, specifically bid-rigging metrics, are evidenced to factor significantly in 

the computation of the executive’s prison term. Additionally, the DOJ-professed practice of 

rewarding cooperative behavior with lower penalties is also evidenced. 

 Additionally, the executive penalty regressions are decent predictors of DOJ 

sentencing practices, establishing DOJ practices as fairly consistent and transparent. Since 

executives could reasonably predict expected punishments, it appears that persistent cartel 

behavior may be caused by insufficiently severe cartel punishments, rather than by an 

executive’s inability to assess his own risk, a finding corroborated by previous economic 

research (Connor & Miller, 2009a and 2009b). It may also be the case that cartel 

executives’ reliance on observed partial leniency in criminal cases and on an 

administration’s weak antitrust enforcement is actually promulgating collusive behavior, 

confirming findings in existing literature (Connor, 2008). 

                                                 
16 A worthwhile study for future research would be to examine the rate at which indicted executives are convicted. 
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 Further findings suggest that international cooperation among judicial bodies is 

paramount for obtaining convictions and harsher sentences, especially for foreign 

executives. Looking to the future, international cooperation will be key for effectively 

deterring and prosecuting international cartels. As international laws converge to existing 

U.S. policies, antitrust enforcement should improve. Finally, the relationship between 

executive fine and prison sentence is more complicated than a simple substitution or 

complement effect. It is worthwhile to further examine the monetary value that the DOJ 

places upon time in prison. 

 As the Obama administration looks to toughen anti-cartel enforcement and increase 

deterrence, this paper proposes several effective strategies to realize that outcome: (1) raise 

penalties for individual antitrust offenders by increasing the base offense level for cartel 

crimes above 12 and by increasing the base fine calculation of one to five percent of 

personally affected U.S. commerce, (2) consider and address the cross-purposes of DOJ 

leniency practices of actually promulgating cartel activity rather than creating incentives for 

deterrence, (3) effect deterrence from the top-down through Presidential appointments of 

Antitrust Division officials dedicated to enforcing more severe criminal sentences, 

specifically more frequent and longer prison terms for cartel executives, (4) provide the 

DOJ Antitrust Division with greater prosecutorial resources so as to increase use of the 

alternative fining method and obtain higher fines for guilty corporate executives, (5) 

achieve greater parity in the judicial system’s treatment of foreign and domestic cartel 

executives through improving global cooperation with DOJ investigative probes, and (6) 

establish more frequent and inclusive international conferences on antitrust regulations with 

an emphasis on stricter enforcement and harsher criminal penalties. Effective deterrence of 
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private international cartels begins with domestic policy but can only be achieved with 

cooperation from the international community. 
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