=t K
oudl’rlng)




)
@)
G

=

S
S
@)

—

3

nQ




% FTC PrivacyCon

o A If 9| D%%f %U_'_E% AP HEE 2 H & M

O 2020'5 | |
Muhammad Ali, Northeastern University 2|,
A MSIE S0t AP (EH HOIAS 260 M HHALIE0| TS

Ol 21tz Ol A[=JHDiscrimination through Optimization:
How Facebook's Ad Delivery Can | ead to Biased

Qutcomes)’

o 20214 | | |
Basileal Imana, Universﬁy of Southern California @/,
“DE| a1 M QNP = 0] k(| [HSE ZEAKAUditing for

Discrimination in Algorithms Delivering Job AdsY’



https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1548288/privacycon-2020-muhammad_ali.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf
https://www.ftc.gov/system/files/documents/public_events/1582978/auditing_for_discrimination_in_algorithms_delivering_job_ads.pdf

40 M|

F

+2020E HRIJI2 B L2 14
o 12|15 AR HAM[D]E &=t LA
a %!jélj ‘Flr |(CMA) Og%d ‘F‘r “ Digii.;iﬁﬁegutation Coc;;e—rationwl;:c-b'rum
(Ofcom), JHOIEHHS IR
(ICO), 2BERHMFCA) I 2= cmal® Ofcom jco, Az

02022, 4 <HTEIE 20D S N
11|15 A HBIES 352= MO

HHB&[EPEIJ AL A 2ZAL DX 20AL

- A d A Empirical audit): 218 L= == AFE0t0] 211

c| S0 2 IS =8ol= HHEE HEL ST H IS

0l THBIO] DIAEID] AT SHAOZ 2HE T AFRSI0] =2

10
|
ot U
(I


https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook
https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook
https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook
https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook
https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook
https://www.gov.uk/government/publications/findings-from-the-drcf-algorithmic-processing-workstream-spring-2022/auditing-algorithms-the-existing-landscape-role-of-regulators-and-future-outlook

201683 EAIE <IZMME2FP ==
o HOIAS HCl/Ef 11D H N MEIO= EXH HE QIS tiA|
20184 UI=AIBINRGE(ACLY) 1=EBSIEz] 12
o HolA= 10U (d0llH=E AlE 2l EE 28, JIARKIAILI BE
HE L =0HA RIS
20198 32, HI0|A= 22 B2l &0 sH
0 = PIESEHFEIABNFHA), ACLU S0l HI0IASE= &=
K8 250 CHet o
< 180T 20194 32 28, £ 8 FEIL AUHZEHUD) AN
o MO|AS FEHE 1D Q=210 HIGE) JI=11Ql, HOHR! SIAINS, Ol
=gk S 0IEALKE =8

[OF

F519



YXIEHAIT

SHEHE @ g 3 siu olaa WAsHE AR EH @

v o EANY8Y (1]
L]
bR
r BR0HEE
-]
b EE O HE
v g
o UM i ]

L -9

0| ERA xZ

fE
)

| DA HLE SHEEP S48 KHE
AIEPAIE

CHE & siul oluat Prlshe AlRt 28 ©

goju|
chg & siLh olya WRIsHE Alat Ml @ X
EojE7|
v RN By (]
b
b EEoME
roEg
b o
#s o
of P2 M®


https://tech.madup.com/discrimination-policy/
https://tech.madup.com/discrimination-policy/
https://tech.madup.com/discrimination-policy/

II.I:FI O.lI:IH}”
&= HIAHLISON
%afﬁéOKHIP‘JP

(2020)




- D
K
o M S ol ==
oy < o S 9
Snl = S
1 o0y e _ B
n 00y T < 3 WéH_
mww:_o” mﬁ_ L 00 % amw
T Xlo 3 0
S oK Tk
< wAr_.E_L 0400 oLk
UE = 0= el R o
0 U KT 83 nz
,A vd
20 = ol i %momﬂule
ﬂ[l%% o y B8
s o_ .rm||__|J o ”_”__._‘ LI._oo
00 o1 K e o
e ol I 380 5 Ihe
xTAoJEE_E @EM%%
_H_;:A_olaﬁl_ Eu_:f_ulf
L == _M_O K jl_l_l_
U S m?ax_mmm
oy % 1 = o s
g LD 2 =
L4 s H ﬁl_uﬂ_no_
_E_|I 0 < x|oO_ﬂo||
9 _|_._ x LI_._._o_u_k
ol 4 Ak it b
m_ﬂroﬂé Immm%:
cER =l fEsox
ZTgH =R
<7 7 o Al S S
e i ol [Hn
IRk (= e
: . _|.¢_o s O_L A0 Km0
o’ o’ o

4
4

*



Qf
|

_|_|_ 11
qd
| aly
=)
1 70
o ox
% o P
me =
KIU a7k

iR Al L]

Mo S &

A0 T HI =7 o J0
D O O

=R

HO [H oK ol

0o A 0

o0 o0 o0




o L o=

S m W=

W oW =
qroHe0 o X
Kp 0 A @ =)
@Rl

o Wy &

q ORIl =

¢ OUEN g 2

g MO R

E._rm@m.u:zﬂ S

Hior~ ol 00 -

P Kol o w__m

X0 R’ O

=100 o) Dl K

F KB a Al Ty £801 B fAMEIo= K

HOIA== HUD AS00lM &0 ME AIAEIC] Kt

\/
0’0

0

1



S HE MAF

o &1 AtM| = &AI6H] ol A= LHE 85 & 4
o S8 &g Y= = < U= OIEAF S0l CHot0] Br= Al

O O H=

Y XE oD
o A9 Motz JIBIO 2 18IBIEX20H 2| AE 24| 8452
— HIOIAEN 200 2IAE =5 21 2288 OIS At &K 210
o NolA=E=2 &1 8E B 1MNUA 2= EF0IAE IS 2FX
- DMA X9s Li2lBe= Aksot0] CIEE A= 20 E =%
- REAER0IE, 4, P15 ) DMA KNHGEZ s 8Ed =
T A= DMAEE = Ol=21 24

L = = = = T L=
- DMA! l= FI2EIZE= 250 A= He= AE A9 HoIAE=2
211 M QX =2 DMAE ArEg!

11



DMAC(s) [58]

# Records (A)

White Black

# Records (B)

# Records (C)

White Black

White Black

Wilmington,
Raleigh-Durham

Greenville-Spartanburg,
Greenville-New Bern,
Charlotte, Greensboro

400,000 0

0 400,000

0 400,000

400,000 0

200,002 0

0 892,097
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Become a driver at Domino's and deliver pizza. groceries.

pizza delivery drivers. Ap...

’ Career Path S
. Career Path vee Sponsored - &

Become a driver at Instacart and deliver

#" instacart

GROCERY

3L DELIVERY

JOBS.DOMINOS.COM SHOPPERS.INSTACART.COM
Domino's is now hiring | LEARN MORE | Instacart is now hiring | LEARN MORE |
grocery delivery drivers....
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(" +4) EE Jr=2ElCl 824 + 4

=20t CIAH Lk

Aud #1f= 21210 o1 g

JH=EIC O

D Size Males | Females | Match Rate
Aud #0 | 954,714 | 477,129 | 477,585 11.83%
Aud #1 | 900,000 [ 450,000 | 450,000 11.6%
Aud #2 | 950,000 [ 450,000 | 500,000 11.8%
Aud #0f | 850,000 | 450,000 | 400,000 11.88%
Aud #1f | 800,000 | 400,000 | 400,000 12.51%
Aud #2f | 790,768 | 390,768 | 400,000 12.39%

(B2 g2 = 2X|=) 23E21(12%), TOoIAEWMISH) f
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\A

FB, Aud#0f- —
B AU e (&M Instacart: 018 50%
Lt QRO
FB, Aud#0 _,_ mstacart | VS =0l 58 98%
—— Dominos
LI, Aud#2f- |
GEel Esll 8 ==
LL, Aud#lt —— HolAS: ROI0IsH Het
LL Aud#21 ve &0 S HefX
0.5 0.6 0.7

Fraction of females in audience
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—— Nvidia |
FB, Audili] o (&) A=A 01S 35%
FB, Aud#2 N vs Nvidia: 01d 14~19%
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(B8 ESU & ==
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LI, Aud#2 1 e vs A0 HE HeX
0.4 0.6
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