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Compute a price py which maximizes p(1 — Fy(p)).

Compute a price p /2 such that Fy(p;/2) = 0.5.

With probability %, let ¢ = 1, otherwise ¢ = 2.

if ¢ = 1 then

Set the price to py on the first time step and terminate the algorithm.
else {c = 2}
Post the price p; /7 on the first time step.
Let S be the set of buyers that do not buy in the first day, and let their optimal revenues
be Ri(V —8) > Ry(V —5) > ... > Rg(V - 9).
9:  Let p; be the price which achieves R;(V — S), and Pr; be the probability with which
j accepts p; for any 1 < j < |S|. Thus we have R;(V — S) = p, Pr;.

10:  Letd; < dy < ... < dj_1 bethe indices returned by Lemma 3.3.8 as an approximation
of the area under the curve R(V — S) maximizing Zf;ll (dj —dj_1) - Rg;(V — 5)
(assuming that dy = 0).

11:  Sort the prices % for 1 < j < k — 1, and offer them in non-increasing order in days
2to k.

12: end if
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Pmin < min;{ Lower;}

DPmaz < maxz{vz(m)}

for: =0to 10g1+6 pmax/pmin do
q < pmm(l + E)i
Compute the estimated value of U(q) using sampling technique. Name this value
Ue(q).

6: end for

7. return argmax,qU;
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Abstract

This thesis focuses on design of various strategies to maximize sellers’ profits in different
social markets where agents’ behaviors and decisions are greatly influenced by their network
friends. We introduce different social networks with various properties and present models
to analyze the agents’ behaviors. We also study different pricing strategies for each model
and design algorithms for sellers in order to maximize their profits.

Furthermore, we study the prediction markets where agents with different points of views
participate in the market. Each agent invests in the market with respect to her information.
We propose a model for these markets which are both predictable and applicable. In order
to maximize the market maker’s profit, we present algorithms for her to find best agents for
negotiation.

In summary, this thesis studies the profit maximization problem in: 1) Markets with pub-
lic price and myopic buyers, 2) Markets when buyers arrive online and seller should offer
each buyer a price, 3) Markets with public price and strategic buyers, 4) Markets with pub-
lic price and semi-strategic buyers; In this market buyers do not have complete information
about the market and may made a noisy decision, and 5) Prediction markets with a simple

language for investing in the market.

Keywords: Algorithm, Game Theory, Profit Maximization, Market, Social Networks,

Optimization
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