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Machine Learning is becoming more 
p re va le n t  b u t  t h e re  a re  consequences ...



Let’s first ground our discussion...
Give n  fe a t u re s  x, yo u r d o sa g e  fo r a  
d ru g  is  f(x).

Ho w  su re  a re  yo u ?  

Th e  va ria n ce  co n d it io n a l o n  m y 
e s t im a t e  is  g (x).

For As ia n  Am e ric a n s  u n d e r t h e  a g e  o f 
50 , t h e  c on fid e n c e  in t e rva l is  [a ,b ]

Bu t  I a m  p a rt  o f a  d e m o g ra p h ic  
re p re se n t in g  le ss  th a n  5% o f th e  
p o p u la t io n

For w om e n  w it h  a  fa m ily h is t o ry o f 
d ia b e t e s , t h e  c on fid e n c e  in t e rva l is  [c ,d ]

Th e  d osa g e  p re d ic t ion  is  
a ve ra g e d  ove r t h e  p op u la t ion , 
not a n  in d ivid u a l, so  t h e  d ose  
m ig h t  n o t  b e  a ccu ra t e  fo r a n  

in d ivid u a l.

Ke y Ob se rva t io n



Goal 

P rob le m  

Im p lic it  b ia s  a g a in s t  
u n d e rre p re se n t e d  

p o p u la t io n s  in  t h e  sys t e m s w e  
re ly o n

Et h ica l s t a n d a rd s  o f b o t h  
fa irn e ss  a n d  p riva cy a re  

b re a ch e d

● 1) Ma ke  a  t o o l t h a t  c a n  su p p le m e n t  a n y 
e xis t in g  a lg o rit h m , m a kin g  it  m o re  fa ir  

2) Re d u ce  im p lic it  b ia s



Solution: Mu lt ica lib ra t ion

◎ Calibration assures that our predictions are accurate overall

○ Fails to make  the  same  guarantee  for subpopulations

○ E.g. 90% accuracy for the  total population does not 

guarantee  90% accuracy for a subpopulation

◎ Multicalibration offe rs the  same  assurance  across all possible  

subgroups



Project Components & Resources

◎ Moment Multicalibration for Uncertainty Estimation (Jung, Lee, Pai, Roth, Vohra)
◎ Multiaccuracy: Black-Box Post-Processing for Fairness in Classification (Kim, Ghorbani, Zou)

◎ Cary Coglianese, Edward B. Shils Professor of Law and Professor of Political Science 
◎ The Defender Association of Philadelphia

Software

Papers

Stakeholders



The Problem with ML in 
Crim in a l Ju st ic e
◎ Data Description : Da t a  co m b in e s so c io -

e co n o m ic  d a t a , la w  e n fo rce m e n t  d a t a , a n d  
c rim e  d a t a

◎ Goal : p re d ic t  vio le n t  c rim e  n u m b e r 

◎ Problem: (1) Hig h  va ria n ce  in  a ccu ra c ie s  fo r 
u n d e rre p re se n te d  p e o p le . (2) Mo d e ls  n o t  
ca lib ra t e d  t o  u n d e rre p re se n te d  p e o p le  w ill 
o n ly ca u se  fu rt h e r h a rm

Subgroup Size

Ac
cu

ra
cy

An Imbalanced Dataset

High Population 
Low variance

Low Population 
High Variance



Algorithm Overview

Auditor
● Select subgroups
- list of predefined subgroups
- learning oracle  algorithm
● Decide  whe ther the  subgroup 

prediction is calibrated

Repeat until 
Multicalibrated

Fixer
● Adjust predictions for the  

chosen subgroup

● Return updated result to 
the  Auditor



Auditor Visualization

residuals (n.)The 
difference between the 
prediction and true label

This algorithm crates a classifier to predict points in 
a dataset that will likely have inaccurate predictions Key Result



Fixer Visualization

Me a n  p re d ic t io n s  a d ju s t e d  
d u rin g  p o s t -p ro ce ss in g  fo r 

va lid a t io n  d a t a   

Aft e r T it e ra t ion s o f p ost -p roce ssin g , 
p re d ic t e d  m e a n  is  c lo se r t o  t h e  t ru e  m e a nKe y Re su lt

Me a n  p re d ic t io n s  a d ju s t e d  
d u rin g  p o s t -p ro ce ss in g  fo r t e s t  

d a t a   



Main Takeaways

1. Implemented m e a n  m u lt ica lib ra t io n  b a se d  o n  th e  

a lg o rit h m  in  t h e  p a p e r b y Ju n g , Le e , P a i, Ro th , Vo h ra

2. Tested t h e  a u d ito r a n d  fixe r o n  tw o  d iffe re n t  d a t a se t s

3. Demonstrated t h e  re su lt s  sh o w in g  th a t  b o th  co m p o n e n t s  

w o rk



Future Steps

1. Testing: evaluate t h e  a lg o rit h m  o n  a  va rie t y 
o f d a t a se t s

2. Application: run a lg o rit h m  o n  sp e c ific  u se  
ca se s  su ch  a s  h o u sin g  a n d  m e d ica t io n

3. Publishing : put o u r co d e  o n  a  p u b lic ly 
a cce ssib le  s it e  like  IBM AI Fa irn e ss  360  
P a cka g e  fo r ML d e ve lo p e rs  t o  u t ilize
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