
Predicting proportionality



What is proportionality in sentencing?
• Case level proportionality: not too much, not too little

• System level proportionality:

least serious crime ß à least serious punishment
intermediate crime ß à intermediate punishment
most serious crime ß à most serious punishment



Arbitrariness in sentencing
• Evidence suggests that morally irrelevant factors often affect 

sentencing:
• Time at which case is heard;
• Mood;
• Appearance of the victim;
• Electoral cycle;
• Sex of judge.

• One interpretation of fairness: like cases treated alike.
• May be unclear about what makes cases similar, but some 

consensus about what makes cases dissimilar



Discriminatory sentencing
• Arbitrariness can be worse than random; can be discriminatory
• Race of the victim/accused;
• Sex of victim/accused

• Example:
• Over-representation of African-Americans in prison (US): 13% of 

general population, 34-40% of incarcerated population
• Over-representation of Indigenous people in prison (CAN): 4% of 

general population, 23% of federal inmate population (26-28% of 
admissions)



Discrimination & discretion
• R v Gladue, [1999] 1 SCR 688
• R v Ipeelee, [2012] 1 SCR 433
• Judges, prosecutors & defence counsel trying their best to 

sentence fairly both before and after Gladue
• Well-intentioned, case-by-case exercise of discretion resulted 

in discriminatory outcomes. Will more well-intentioned, case-
by-case exercise of discretion remove it?



Existing efforts to constrain discretion in 
sentencing

• Guidelines
• Starting points
• Statutory ranges
• Appellate review



Structured sentencing 2.0
• Proposal: use a machine learning algorithm to predict what 

judges in a given jurisdiction will view as a proportionate 
sentence for a given case
• What is being predicted?
• Risk assessment: behaviour of accused persons
• Proportionality: behaviour of judges

• Represent prediction in form of a website/graphical user 
interface
• Advisory, rather than mandatory



Structured sentencing 2.0
• Machine-learning algorithms have been used to:
• predict taste in books, music, etc.;
• outperform humans at complex games (e.g., chess), as well as games 

believed to rely essentially on human intuition (Go);
• implement computer vision;
• detect fraud;
• make medical diagnoses;
• facilitate online searching;
• translate texts;
• uncover unnoticed influences among painters;
• predict risk of future offending, failure to appear in court.



The case for discretion: individualization
• Every case is different.
• So what? Every person is different, but that is not an objection 

to uniform rules of conduct (e.g. criminal law.)
• Why it matters: cases differ in ways that bear on 

proportionality, but how they differ cannot be predicted based 
on rules.
• Example: R v Latimer, [2001] 1 SCR 3
• Is harming a family member aggravating or mitigating? Maybe 

it is both (i.e., “it depends.”)



Moral combinations
• “Additive” approach.
• Aggravating factors: f1, f2, f3 …
• Mitigating factors: g1, g2, g3 …
• General rules assigning weight to each factor
• General rule linking total scores to proportionate sentence.

• “Combinatorial” approach.
• Operate over distinct combinations of morally relevant factors; i.e. 

without decomposing proportionality into contribution of each factor.
• General rules linking distinct combinations of factors to proportionate 

sentence.



How much is enough?
• Does not attempt to predict “true” proportionate sentence.
• Predictive algorithm predicts what judges in the relevant 

jurisdiction would view as proportionate.
• Sentencing scales are culturally & historically contingent.



Proportionality & the purposes of 
punishment

• Criminal Code s.718 identifies following purposes:
• Denounce unlawful conduct;
• Deter offender and others;
• Separate offenders from society;
• Rehabilitate offenders;
• Provide reparations;
• Instill sense of responsibility, and acknowledgment of harm.

• s.718.1 requires a sentence to be “proportionate to the gravity 
of the offence and the degree of responsibility of the 
offender.”



Upsides
• Reduce arbitrariness?
• Mitigate systematic discrimination?
• Access to justice?
• Accountability?



Downsides
• Proprietary software?
• Intelligibility?
• Accountability?
• Feedback loops?
• Data?


