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¡ Statistical	
  (actuarial)	
  methods	
  are	
  more	
  accurate	
  in	
  a	
  
broad	
  range	
  of	
  decision-­‐making	
  activities	
  (Grove &	
  Meehl,	
  1996;	
  
Aegisdottir et	
  al.,	
  2006)

• Violence

• Academic	
  functioning

• Job	
  performance

• Response	
  to	
  medical	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
treatments

• Sports	
  (Oakland	
  A’s)

How	
  Should Risk	
  Assessments	
  Be	
  Done	
  in	
  CJ?
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¡ Problems	
  with	
  unstructured risk	
  assessments

• Choice	
  of	
  factors	
  – overemphasize	
  items	
  that	
  are	
  not	
  
reliably	
  associated	
  with	
  recidivism	
  (severity	
  of	
  current	
  offense)

• Overconfidence – people	
  are	
  overconfident	
  in	
  ability	
  to	
  
predict;	
  fail	
  to	
  acknowledge,	
  learn	
  from	
  past	
  errors

• Poor	
  inter-­‐rater	
  reliability	
  – 2	
  people	
  assessing	
  same	
  
offender	
  often	
  arrive	
  at	
  different	
  conclusions

• Potential	
  bias	
  – conscious/unconscious	
  bias	
  based	
  on	
  
race,	
  ethnicity,	
  gender,	
  SES,	
  etc.

How	
  Should Risk	
  Assessments	
  Be	
  Done	
  in	
  CJ?
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“Every	
  day	
  many	
  thousands	
  of	
  predictions	
  are	
  
made	
  by	
  parole	
  boards,	
  college	
  admission	
  

committees,	
  psychiatric	
   teams,	
  and	
  juries…..	
  To	
  
use	
  the	
  less	
  efficient	
  of	
  two	
  prediction	
  

procedures	
   in	
  dealing	
  with	
  such	
  matters	
  is	
  not	
  
only	
  unscientific	
  and	
  irrational,	
   it	
  is	
  unethical.”

-­‐ Grove	
  &	
  Meehl (1996)

How	
  Should Risk	
  Assessments	
  Be	
  Done	
  in	
  CJ?
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How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

¡ Public	
  Safety	
  Checklist	
  (PSC)	
  is	
  a	
  fully	
  automated	
  risk	
  
assessment	
  scale	
  
• Used	
  by	
  Oregon’s	
  Community	
  Corrections	
  to	
  

determine	
  supervision	
  levels

• Available	
  to	
  CJ	
  professionals	
  through	
  the	
  internet
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1. Specify	
  population	
  or	
  group	
  you	
  are	
  trying	
  to	
  make	
  
predictions	
  about
• Offenders	
  released	
  from	
  prison	
  or	
  starting	
  probation	
  term	
  in	
  

Oregon

2. Specify	
  what	
  are	
  you	
  trying	
  to	
  predict	
  (outcome)

• New	
  “person”	
  crime	
  within	
  5	
  years	
  of	
  release	
  from	
  prison	
  or	
  
start	
  of	
  probation

3. Find	
  sample	
  cases	
  to	
  use	
  in	
  developing	
  new	
  scale
• 56,047	
  felony	
  offenders	
  released	
  from	
  prison	
  or	
  starting	
  

probation	
  between	
  2000	
  and	
  2005

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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4. Collect	
  information	
  on	
  possible	
  risk	
  factors	
  for	
  each	
  
case	
  at	
  time	
  1 (prison	
  release/start	
  of	
  probation)

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

Type	
  (new) Type	
  (old) Description Examples

Fixed	
  Risk	
  
Marker

Static Unchangeable -­‐ Gender
-­‐ Prior	
  felony	
  arrest

Variable	
  Risk	
  
Marker

Static Unchangeable	
  by	
  intervention -­‐ Age

Variable Risk	
  
Factor

Dynamic Changeable	
  by	
  intervention -­‐ Employment	
  status
-­‐ Neighborhood

Causal	
  Risk	
  
Factor

Dynamic Changeable	
  by	
  intervention	
  &	
  
when	
  changed,	
   reduces	
  recidivism

-­‐ Antisocial	
  attitude	
  
-­‐ Antisocial peers
-­‐ Substance	
  abuse

Categorization	
  proposed	
  by	
  Monahan	
  &	
  Skeem (2016)



Kris	
  Henning,	
  Ph.D.	
  &	
  Ryan	
  M.	
  Labrecque,	
  Ph.D.

4. Collect	
  information	
  on	
  possible	
  risk	
  factors	
  for	
  each	
  
case	
  at	
  time	
  1 (prison	
  release/start	
  of	
  probation)

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

§ Prior	
  research

Based on 272,111 
inmates released 

from U.S. state 
prison in 1994
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4. Collect	
  information	
  on	
  possible	
  risk	
  factors	
  on	
  each	
  
case	
  at	
  time	
  1 (prison	
  release/start	
  of	
  probation)

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

§ Criminal	
  history	
  (e.g.,	
  #	
  arrests,	
  age	
  1st arrest)
§ Antisocial	
  peer	
  group/gang	
  involvement
§ Antisocial	
  attitudes	
  (e.g.	
  hostile	
  attributions)
§ Personality	
  disorder/psychopathy/impulsivity
§ Demographics	
  (younger	
  age,	
  male,	
  never	
  married)
§ Work	
  history/unemployed
§ Family	
  problems	
  (current	
  &	
  family	
  of	
  origin)
§ Substance	
  abuse/dependence
§ Prior	
  failures	
  on	
  supervised	
  release

“The 
big 4”
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4. Collect	
  information	
  on	
  possible	
  risk	
  factors	
  on	
  each	
  
case	
  at	
  time	
  1 (prison	
  release/start	
  of	
  probation)
• LEDS	
  – state	
  arrest	
  records

• DOC	
  – Dept.	
  of	
  Corrections	
  files

• OJIN	
  – State’s	
  judicial	
  data	
  system	
  

Ø age
Ø gender
Ø age	
  of	
  first	
  arrest	
  in	
  LEDS
Ø severity	
  of	
  current	
  crime
Ø #	
  prior	
  arrests	
  in	
  LEDS

Ø prior	
  theft	
  conviction	
  (y/n)
Ø parole/prob.	
  revocation	
  (y/n)
Ø prior	
  incarceration	
  (y/n)
Ø multiple	
  DOC	
  custodies	
  (y/n)
Ø sentence	
  (probation/prison)

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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5. Code	
  outcome	
  at	
  end	
  of	
  follow-­‐up	
  time	
  for	
  each	
  case	
  
(time	
  2)
• Yes/no	
  for	
  person* arrest	
  in	
  5	
  years	
  since	
  release

*PARTIAL	
  LIST
813.010	
  -­‐ DRIVE	
  UNDER	
  INFLUENCE	
  INTOX
163.160	
  -­‐ ASSAULT	
  IV
166.065	
  -­‐ HARASSMENT
164.225	
  -­‐ BURGLARY	
  I
163.190	
  -­‐ MENACING
162.315	
  -­‐ RESIST	
  ARREST
163.195	
  -­‐ RECKLESSLY	
  ENDANGER	
  ANOTHER
163.165	
  -­‐ ASSAULT	
  III
163.175	
  -­‐ ASSAULT	
  II
163.187	
  -­‐ STRANGULATION
163.575	
  -­‐ ENDANGER	
  WELFARE	
  OF	
  MINOR
166.220	
  -­‐ WEAPON	
  USE	
  UNLAWFUL
.	
  .	
  .	
  .	
  .	
  .

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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6. Identify	
  individual	
  risk	
  factors	
  that	
  predict	
  outcome	
  
(bivariate	
  analyses)

Recidivism	
  
(time	
  2)

Age	
  at	
  1st
Arrest	
  
(time	
  1)

• Correlation	
  (range	
  -­‐1	
  to	
  1,	
  0	
  =	
  no	
  relationship)

-­‐.19	
  =	
  “younger	
  age	
  at	
  1st arrest	
  is	
  
associated	
  with	
  higher	
  liklihood	
  of	
  new	
  
person	
  arrest”

• Categorical	
  analysis

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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7. Combine	
  individual	
  risk	
  factors	
  to	
  obtain	
  most	
  
efficient and	
  robust prediction	
  of	
  targeted	
  outcome

Recidivism

Age	
  at	
  
1st

Arrest

Total	
  #	
  
Arrests

Unique	
  predictive	
  
value	
  of	
  “Age	
  at	
  

1st arrest”

Unique	
  predictive	
  
value	
  of	
  “Total	
  #	
  

arrests”

Shared	
  prediction

Does	
  the	
  addition	
  of	
  a	
  
new	
  variable	
  (total	
  #	
  
arrests)	
  add	
  enough	
  

unique	
  value	
  to	
  prediction	
  
of	
  recidivism	
  to	
  include	
  it	
  
in	
  the	
  final	
  risk	
  scale?

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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Recidivism
Total	
  #	
  Arrests

Age	
  1st Arrest

Additional	
  variables	
  from	
  
same	
  data	
  system	
  (e.g.,	
  
LEDS)	
  provides	
  limited	
  

incremental	
  benefit	
  after	
  
a	
  certain	
  point	
  

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

Total	
  #	
  Property	
  
Arrests

Search	
  for	
  risk	
  factors	
  in	
  
other	
  domains,	
  datasets
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8. Identify	
  items	
  weights	
  (often	
  but	
  not	
  always	
  done)

9. Calculate	
  total	
  risk	
  score	
  for	
  each	
  case	
  by	
  adding	
  up	
  
points/weights

Recidivism

Age	
  at	
  
1st

Arrest
Total	
  #	
  
Arrests

Unique	
  predictive	
  power	
  of	
  
Age	
  at	
  1st Arrest was	
  higher,	
  
therefore	
  give	
  this	
  factor	
  

more	
  weight	
  when	
  
calculating	
  total	
  risk	
  score

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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10. Create	
  cutoffs	
  for	
  risk	
  groups/classifications	
  using	
  
distribution	
  of	
  scores	
  in	
  developmental	
  sample
• There	
  is	
  no	
  universally	
  accepted	
  threshold	
  for	
  determining	
  

“Low”,	
  “Medium”,	
  or	
  “High”	
  risk

• Depends	
  on	
  behavior	
  being	
  predicted	
  (e.g.,	
  new	
  violent	
  
offense	
  vs.	
  property	
  offense)	
  and	
  who	
  is	
  interpreting	
  the	
  
risk	
  (e.g.,	
  prosecutor	
  vs.	
  victim)

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

10%	
  chance	
  of	
  recidivating?
50%	
  chance	
  of	
  recidivating?
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10. Create	
  cutoffs	
  for	
  risk	
  groups/classifications	
  using	
  
distribution	
  of	
  scores	
  in	
  developmental	
  sample
• Capacity-­‐based	
  cutoffs

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?

30%	
  of	
  cases	
  
score	
  .41	
  or	
  

higher

…”high	
  risk”
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11. Implement	
  scale	
  by	
  applying	
  to	
  new	
  cases

• “Sixty-­‐two	
  percent	
  of	
  the	
  people	
   in	
  the	
  PSC’s	
  
developmental	
   sample	
  with	
  a	
  similar	
  demographic	
  
and	
  criminal	
  history	
  profile	
  recidivated	
  with	
  a	
  new	
  
person	
  crime	
  within	
  5	
  years.”

• “This	
  offender’s	
  score	
  on	
  the	
  PSC	
  places	
  him	
  in	
  the	
  
DOC’s	
  ‘high	
  risk’	
  category.”

How	
  Are	
  Actuarial	
  Risk	
  Scales	
  Developed?
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¡ Ease	
  of	
  use	
  – risk	
  scales	
  that	
  are	
  complicated,	
  costly,	
  
and	
  time	
  consuming	
  are	
  rarely	
  adopted/sustained

¡ Reliability	
  – similar	
  risk	
  scores	
  should	
  be	
  produced	
  by	
  
different	
  raters

Reliability	
  of	
  a	
  scale	
  places	
  limits	
  on	
  accuracy

How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?
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¡ Similarity	
  of	
  Target	
  Population	
  – select	
  a	
  scale	
  that	
  was	
  
designed	
  for	
  a	
  similar	
  population	
  of	
  cases

How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?

S
am

pl
e 

1

S
am

pl
e 

2

Shrinkage
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How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?

¡ Predictive	
  accuracy	
  – select	
  a	
  scale	
  that	
  has	
  strong	
  
predictive	
  validity

• Correlation -­‐ PSC	
  &	
  new	
  person	
  crimes	
  =	
  .29

“PSC	
  scores	
  predict	
  recidivism	
  at	
  a	
  statistically	
  significant	
  
level,	
  a	
  level	
  that	
  exceeds	
   random	
  chance”	
  

• ROC	
  &	
  AUC	
  -­‐ PSC	
  &	
  new	
  person	
  crime	
  =	
  .70

“There	
  is	
  a	
  70% chance	
  that	
  a	
  randomly	
  selected	
  recidivist	
  
would	
  have	
  a	
  higher	
  PSC	
  score	
  than	
  a	
  randomly	
  selected	
  
non-­‐recidivist”	
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How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?

¡ Predictive	
  accuracy	
  – how	
  do	
  you	
  interpret	
  the	
  
magnitude	
  of	
  the	
  effect	
  size

Rice  &  Harris  (2005)

r AUC

Small .10 .56

Medium .24 .64

Large .37 .71
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How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?

¡ Predictive	
  accuracy	
  – select	
  a	
  scale	
  that	
  has	
  strong	
  
predictive	
  validity:	
  compared	
  to	
  other	
  scales

AUC’s for  other  scales  from  Yang,  Wong,   &  Coid’s (2010)  meta-­‐analysis  on  violence   prediction

Violence	
  Risk	
  Scales AUC
Historical, Clinical, and Risk Management (HCR-20) .71

Risk Matrix 2000 for Violence (RM2000V) .70

Public Safety Checklist - Person Crimes .70

Violence Risk Appraisal Guide (VRAG) .68

General Statistical Infor. for Recidivism (GSIR) .68

Level of Service Inventory (LSI/LSI-R) .65

Violence Risk Scale (VRS) .65
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¡ Accuracy	
  by	
  groups	
  – select	
  scale	
  that	
  predicts	
  
comparably	
  for	
  different	
  demographic	
  groups

How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?
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§ Recognize	
  limitations	
  – Actuarial	
  scale	
  like	
  the	
  PSC	
  
may	
  miss	
  obvious	
  concerns	
  like	
  a	
  person	
  who:

• Has	
  a	
  detailed	
  fantasies	
  involving	
  killing	
  a	
  15-­‐year	
  
old	
  neighbor	
  &	
  burying	
  her	
  body	
  in	
  back	
  yard

• Increasing	
  addiction	
  to	
  heroin

• Recent	
  loss	
  of	
  job	
  and	
  bankruptcy

• Re-­‐acquaintance	
  with	
  former	
  gang	
  members

• Escalating	
  marital	
  conflict	
  

How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?
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Assessment	
  Using	
  
Actuarial Scales

Structured	
  Profess.	
  
Judgment

High Risk

All Others

Other	
  Documented	
  
Situational	
  Factors

All Others

High Risk

Lower	
  CJ	
  involvement	
  	
  	
  
(i.e.,	
  investigation,	
  arrest,	
  prosecution,	
  

supervision,	
  treatment)

High Risk

All Others

Higher	
  CJ	
  
Involvement

(e.g.,	
  investigation,	
  
arrest,	
  prosecution,	
  

supervision,	
  
treatment)

How	
  Do	
  You	
  Choose	
  a	
  Risk	
  Scale	
  for	
  Your	
  Agency?
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Scales	
  to	
  Consider…

Risk	
  Instruments Risk/Needs	
  Assessments

TOOL OUTCOME TOOL OUTCOME

Static-­‐99 Sexual	
  recidivism LS/CMI General recidivism

ODARA DV	
  offenses COMPAS General recidivism

PSC Person	
  crimes ORAS General recidivism

VRAG Violent	
  crimes STRONG-­‐R General recidivism

VPTRA Failure	
  to	
  appear

• Agencies can also develop scales to predict outcomes of interest using their 
own records
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