SYDNEY

“An auction with N+1 bidders is better in expected revenue

than any negotiation with N bidders.” | BK94] »Aset of N ag ents;
»A set of K items;
A competitive market is more desirable! »>A market G = (N U {s}, E) with seller s;
' »Agent i’s type: t; = (v;, 1;), v;: valuation,
ﬂ n r;: neighbor set;
m o - -‘ »Mechanism M = (f,p)
» \ ‘ Carl ; David >Utllltyﬁ1nCthn U; = fl Vi — Di,
A O »>Social Welfare:SW"(t) = Y.cn fi - Vi
P A »Revenue: Rev (t) =Y. . p;.
Bob
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Axioms for Network Auction IR & SP Network Auction [LHZ20]

» Individual Rationality (IR): No deficit for »Allocation f 1s value-monotone.

bidders under truthful bidding. »Letp;, = f; -p; + (1 — f;) - ;. p; and p; are bid-
»Strategyproofness (SP): Truthfully reporting independent.

valuation and inviting all the neighbors 1s the » For agent i with r;, difference between p; and p; 1s
dominate strategy. the critical value, 1.e., p; — p; = v; (1;).

» Efficient (EF): Maximizing social welfare. »P; and p; are invitational-monotonic, 1.e.,
»(Weakly) Budget-balanced (WBB): No deficit v r},v? c r;, vt € v?,p,(r!) = p:i(r?), pi(r}) = p: (7).
for the seller.

Our Results

Setting: 0-1 deterministic mechanisms with single-parameterized valuation bidders.

(e.g., Single-item, multi-unit with unit-demand, single-minded, ... ) .
trategyproof mechanisms
Invitational-Depressed Monotonicity (ID-MON) Value-MON
Lett] = (v}, 1), t7 = (v, 7)), t} =p t7if v} = v? and 1] € 1P
fisID-MONifvieN,f;(t;,t_;) = f;(t;,t_),Vt; =p t;.
Given ID-MON allocation f,let p* = {p; = v;(®) — (1 — f)v;(r;)}. Degenerated
M = (f,p*) 1s IR and SP and for any IR and SP M’ = (f,p’), -
Rev? (t) = Rev?™ (t).

Invitational-Promoted Monotonicity (IP-MON)

| et til — (vl;l'ril)' tiz — (Uiz'riz)? tl;l ?P tiz if vl;l > viz and 7,.l_2 C ri1° Algorithm 1 DNA-MU Mechanism [Kawasaki et al., 2020]
: : : Input: G = (N U{s}h, F), 0, IC;
f 1s IP-MON it V i € N, fi(ti' t’—i) = fi(ti,’ t,—i)) Vi Zp ti,° Output: Allécatioéﬁpa;mentp;
Given IP-MON allocation f, let p* = {p; = f; - v; (r;) }. ! Iélitizilizle qidi{ringl(’)D — BFf_(G,;); -
£\ : recaltc invitauonal-pomination 1rec .
M = (f,p*) is IR and SP and for any IR apd SP M' = (f,p), 3. nitialize k < |K|, W < 0:
M M 4: for :1in O do
Rev (t) = Rev (t) 5.  1; < Sub-Tree rooted by 2z in 1’;
6: if U; > ’Uk(N\ (T}CU W)) then
: : : : : 7: i+ Lpi < v*(N\ (T UW));
(1). IR & SP mechanisms boil down to find ID/IP-MON allocation. 8:  Updatek + k—1,W « W U {i};
(ii). Revenue-maximization payment is solvable in polynomial time. | - enfl“filff
(111). All existing IR and SP mechanisms satisty ID or IP-MON. 11: Return f,p.

Algorithm 4 DNA-MU-Refined (DNA-MU-R) Mechanism
Input: G = (NU{s}, E), 0, K;

M Market Winner Payme(z)nt Output: Allocation f, payment p;
pg = 0, 1: Initialize order O + BFS(G, s);
truthtul B, F,C pr = 5,pc =4 2: Create Invitational-Domination Tree (IDT) T;
DNA-MU | Dy = 4 3: Initialize k < ||, W « 0,
misreport | A, B, D —AO o 6 4: for i in O do
PB = Y,Pp = 5. I; < Sub-Tree rooted by 7 1n 7';
= 0, 6: ifv; > v*(N \ T;) then
truthful | B, F, C PB . "
DNA- pr = 4,pc = 1 T i Lbe "&/(”"Z'){?.}
MU-R | _ 8: pdate W < W U {1y,
misreport | A, B, I ) BAO p4’_ 4 9: endif
B — YPF — 10: end for
D misreports @ 11: Return f, p.
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