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a unique reward
distribution




~ How to select K arms In each round such that the cumulative

~rewards can be maximized under the budget constraint? o




© Eacharm may strategically | arms are rational and selfish |

— report its cost to maximize  !individuals? @000 |

. CMAB model with strategic arms
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Fil"St EXpIOfiﬂg.

» uses a fraction of budget to learn arms’ rewards S

» determines the payment with the maximum value S

= | Second Exploiting: o

> uses remaining budget to select the top K “best” arms

s | » determines the critical payment (auction theory) o

| » the average sampling rewards will not update o




cossrsssss s e talor-made upper confidence bound expression fo R

% | balance the exploitation and exploration
= | > greedy and monotonic winner selection
| > critical payment computation for winners
| » update the sampling rewards in all rounds

IRt gOOd regret bound =
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- | Myerson rule for auction mechanisms |
| v the winner selection process is monotonic |
v" each winner is paid with the critical value

- *Forawinning arm, a bid larger than the critical

[ payment will not win, but a smaller bid mustwin




35}5' Algorithm 1 Auction-based UCB Algorithm (AUCB)

" Require: N, B, K, and B

Ensure: ¢, »(B), 7(B), and P

. Initialization: 1 =1, 5(0)= /5, and r(B) =0, the player]:

selects all arms in the first round ie., =N :
. Obtain the reward values 7} for Vi EN in the hmt round; |
3: Determine the payments 101 selected armes, 1.e., p,,- . ff
4: Update the palametels 7:(t), 7i(t), B(t)=B(t—1)—N -|;
sy 808 T(BY=r{B)4) g 15

: While true do
t<=t+1, d'=¢, and ])f-(bi):() for VAI'GN;
Sort the arms according to the value Rl
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Consider w >.0> T, (t—1) > Fi
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Select the top A arms, denoted as ®':

Compute the payments for each selected arm in o’ 1e,|:

t—1
I.j(b, )—111111{ﬁ Ol oa Ciitici B
if > ;cqep;(bi) > B(t—1) then -
return Terminate and output ¢, r(B), 7(B)=t, P; -
Obtain the rewards r; for Vi € ¢°; g
Update the palametem T (f),z (t), B(t)=B(t—1)—

Z)E(I)t ])l(b )’ and A ( ) )+Zle(1)t ,19
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parameter name
budget, B 10* — 10° (5% 10° in default)
number of arms, N 50 = 100 (60 in default)
number of selected arms, K& 10 — 50 (20 in default)
expected reward, r; 0.1 -1

variance of reward, o; 0 — min{r; /3, (1—r;)/3}
cost, ¢; and bid, b;
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