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Pass phrase for today: Sasha Costanza-Chock



Recall COMPAS





A sample of  their result



A rejoinder



?



FPR and FNR for groups

FPRb  =

FNRb  =

FPRw  =

FNRw  =

Y=  1

Y= -1

S =  1 S =  -1
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Y=  1

Y= -1

S =  1 S =  -1

w



PPV for groups

PPVb  = PPVw  =

Y=  1

Y= -1

S =  1 S =  -1

b

Y=  1

Y= -1

S =  1 S =  -1

w



?



Fairness definitions



Connecting back to COMPAS story



?



Perhaps COMPAS can be improved?



Y=  1

Y= -1

S =  1 S =  -1

Y=  1

Y= -1

S =  1 S =  -1

b w

FNRb = FNRw = 1/2

x x
y y



Y=  1

Y= -1

S =  1 S =  -1

Y=  1

Y= -1

S =  1 S =  -1

b w

FPRb = FPRw = 1/2

z z u u



Y=  1

Y= -1

S =  1 S =  -1

Y=  1

Y= -1

S =  1 S =  -1

b w

Overall situation

z z u u

x x
y y

What are PPVb and 

PPVw?

When is PPVb = 

PPVw?



?



Argue the general case!

Y=  1

Y= -1

S =  1 S =  -1

b

q∙z (1-q)∙z

(1-p)∙x p∙x

Y=  1

Y= -1

S =  1 S =  -1

w

q∙u (1-q)∙u

(1-p)∙y p∙y



Exercise: What are PPVb and PPVw?

Y=  1

Y= -1

S =  1 S =  -1

b

q∙z (1-q)∙z

(1-p)∙x p∙x

Y=  1

Y= -1

S =  1 S =  -1

w

q∙u (1-q)∙u

(1-p)∙y p∙y



Exercise: What are pb and pw?

Y=  1

Y= -1

S =  1 S =  -1

b

q∙z (1-q)∙z

(1-p)∙x p∙x

Y=  1

Y= -1

S =  1 S =  -1

w

q∙u (1-q)∙u

(1-p)∙y p∙y

pb = 
𝑥

𝑥+𝑧
pw = 

𝑦

𝑦+𝑢



Exercise: When is PPVb = PPVw?

Y=  1

Y= -1

S =  1 S =  -1

b

q∙z (1-q)∙z

(1-p)∙x p∙x

Y=  1

Y= -1

S =  1 S =  -1

w

q∙u (1-q)∙u

(1-p)∙y p∙y

pb = 
𝑥

𝑥+𝑧
pw = 

𝑦

𝑦+𝑢



?



Get around the impossibility result?



Why should we care fairness wrt FNR and FPR 



?



What if  we only care about one fairness def ?



Shortcomings of  group fairness



Fairness gerrymandering



Consider this situation

Black

White

Man Woman



FNR and FPR of  various groups?

Black

White

Man Woman



Individual Fairness


	Slide 1: Impossibility of “Ideal” Fairness Lecture 2
	Slide 2: Pass phrase for today: Sasha Costanza-Chock
	Slide 3: Recall COMPAS
	Slide 4
	Slide 5: A sample of their result
	Slide 6: A rejoinder
	Slide 7
	Slide 8: FPR and FNR for groups
	Slide 9: PPV for groups
	Slide 10
	Slide 11: Fairness definitions
	Slide 12: Connecting back to COMPAS story
	Slide 13
	Slide 14: Perhaps COMPAS can be improved?
	Slide 15: FNRb = FNRw = 1/2
	Slide 16: FPRb = FPRw = 1/2
	Slide 17: Overall situation
	Slide 18
	Slide 19: Argue the general case!
	Slide 20: Exercise: What are PPVb and PPVw?
	Slide 21: Exercise: What are pb and pw?
	Slide 22: Exercise: When is PPVb = PPVw?
	Slide 23
	Slide 24: Get around the impossibility result?
	Slide 25: Why should we care fairness wrt FNR and FPR 
	Slide 26
	Slide 27: What if we only care about one fairness def?
	Slide 28: Shortcomings of group fairness
	Slide 29: Fairness gerrymandering
	Slide 30: Consider this situation
	Slide 31: FNR and FPR of various groups?
	Slide 32: Individual Fairness

