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ClolE Al&el 2 713 58

22| 0|4, Replication at zero cost
H|O|E{-FLOj At 2 EH4 (combinatorial) £
TOHAe| G|O|E] AtE=20| &, CHret
GIOI&{2 Al2|d
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Shapley allocation

A, B have same data
Each gets equal revenue
1/2 1/2

(By symmetry property)

@ A replicates data
1/3 1/3 1/3

——

!
2/3 A makes more money!

> CIE 2= =22 pairwise 2| 7|8t QALRI=0f CHSE
penalty A&
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Shapley allocation

Same data @ )
Different

Sellers

Replicated @
/

> ot =7t

Marketplace cannot
differentiate between the
tWO scenarios
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1.2 A2 14, 80
> X, 7O§R}t nO| 7| EF St A=
> Y, FOiAt nO| F£YSHAR} 5= A=
> b, FOHZR} nQ| (1 gain &) bidding 74

> po: (1 gain &) AlZ7}H2

<

» Yo(pn, bp): biddingZ} 20| b,, A|Z7tA0| p, Y @} FO4Z
nd A LA = Atz HolY T pa2t by 2 Aot
A =Lt

kJ

RO 212 Y, 2 @A =US
0,1] 2 A|etetct.

> pn: TOHREE EA R= 1 gainf| CHet 02 Of2ff 2=0l|A
200 M4,
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12 A|ZH0] A 52549} bidding 72

u(bv pna Yn7Xn)
- ,ung(s}n(pm b)7 Xn) - R-F(pn; b7 s}n(pnu b)7 Xn)7

02 O{7|A
RF (Pa, b, Ya(pn, b), Xn)

=b- g( (p"a )7X)_/0 Q(V"(pmt)’X") dt

» Bidding 74
b, = argmaxzeR+L[(z; Pns Ya, Xn)
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Revenue 2F4~ Payment gt

Allocation and Payment function

Revenue Collected

“Pay only for additional marginal utility of each allocated
feature”
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1.2 A|&9| -+, Revenue 2} A| VA

Price Update Algorithm

Algorithm 1 PRICE-UPDATE: PF" (b,, Y., B,¢,0)

I: Let By (€) be an e-net of B

2 forc' € Byye) do

3o Setwj=1

4 end for

5 forn= ltoNdo

W E nel“

T Letpy= cwnh probability ui Wy
8 forc' € By(e)do

9 Letg, R}'*(c A -
10; Setw,,+1 uh (14dg;)
1l end for

12: end for

13: return p,

[l

> initialize weights of all experts to |

> note p, is not a function of by

b revenue gain if price ' was used
> Multiplicative Weights update step
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1.2 AZe| 4, Al¥71E2] 0|24 2A

> Regret &4

R(N, M) =
N N
su su RF(P*, by, Yn) — Y RF(Pn, by, Ya
PERETP XU AEE SLls)]

» Regret minimization:

1
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> HdA0IM AR B S GIEE FH2=Z, MH[0] A=
7ef.

20-30CH, 40-50CH, 60CH O|AfC| M| &9 A2 E 7A

> ORRITE ARHO| n = (ny, no, s) (X)E 7HA| D
AIZO|(Ee THOHRITH) ZER m = (my, my, ms) (Y)E
Hellsta A} st

> SUs FEfQ| ARE JhA POjRI ERHOR
212 A5AS= AZol SN2 BE 2 Tl

S 1 2AE mo] AIRE AHAE 229
bidding |27 Al 271 A AL
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» Gain &
G(n,m) = {21 1+1}
n np n3
- {2 L S —
(m+m)  (m+m) (n3+ ms)
G(n,m) « G(n,m) " 11 "
Pa*a*a}
> p, 1t b, 2| 210[0]| CiSt S| A Sl(dilution) =
E%(blurrmg)
m— —m

b
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3.1 2| 2=9| 0|5
n = (n, ny, n3) = (500, 1200, 1300)
TLOYRFE0] 37| m = (700, 400, 400) 9

TOHSH= ALY,

ru|o
=y
I'_E
I

u

2

ro
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bhist

phist
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32 2d 1 m8 37|t AHYO| IME Hat
Aot SYS MM FofE DA S 2HRO| 3715

» m; = K - (700,400, 400) (informative)
» m, = K - (100,700, 700) (less informative)

o2 51 K =1,3,1092 W3} A|7|0 A= 7tAQ
H3E A
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n m bn Pn

(500,1300,1200) 1 x (700,400,400) 2.5110  2.5110
3 x (700,400,400) 4.3303%  4.3371x
10 x (700,400,400) 19.7675% 19.8114

(500,1300,1200) 1 x (100,700,700) 1.6512  1.6512
3 x (100,700,700) 1.9822  1.9822
10 x (100,700,700) 3.9274  3.9299

= ofZ 3

Z|
12| biddingZt

oo

c3 4—%'77f7~|._ Zg ¢ g=35t0{0k
A AMYIIEE2 1 gainE 714
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3.3 &d 2. nQ| 27|Vt HHO| THZ st

n m b, Pn
1 x (500, 1300,1200) (700, 400,400) 2.5110 2.5110

3 x (500, 1300, 1200) 1.0148 1.9148
10 x (500, 1300, 1200) 1.8702 1.8702
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3.4 A8 3. 7{efzt27t 0|20l AL

> Heff=l= A= 7t O A0l B2 A|Z0A Hellel=
AAZ27t1 — o EEE m; ( orm at|ve), 2|2 a9
2= 2 my (less informative) Q! &

> RORRHS AIZO| CHBE OLR HE glo] ERjHo=
MEHE| 22 S Helf ST}
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Al

= (500, 1300, 1200)

m; ms o

(700,400, 400) (100, 700,700) 0
0.02
0.05
0.10
0.20
0.30
0.50

by

2.5110
1.9333
1.9422
1.8501
1.9004
1.9004
1.9686

Pn

2.5110
1.9333
1.9422
1.8501
1.9004
1.9004
1.9686

7tA0| o = 00| M discontinuity?} ZAot= 24 A& 2.
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_I_E:ién_ % OO'”A-I b = Pn EEE bn ~ Pn-
02t She 2429 HE(Y,)7t B/t Q=
2t=20| YE(X,)2Ct ST L p, = p, HE.
inl 229 37|7r 71210 T2} gainG
= A

=
°|‘t
|-3|.E @AI- E%F_
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Al S

2151 1 with unnormalized gain function

n m

(500,1300,1200) 1 x (700,400, 400)
3 x (700, 400, 400)
10 x (700, 400, 400)

(500, 1300,1200) 1 x (100,700, 700)
3 x (100, 700, 700)
10 x (100, 700, 700)

b,

4.69
5.61
7.49

4.35
4.34
5.35

Pn

4.69
5.61
7.49

4.35
4.34
5.35
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