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The main topic is to discuss multiagent negotiation in situations where agents may have different goals and each agent is trying to maximize its own good without concern with the global good.In multiagent systems agents are provided with an interaction protocol, but each agent will choose its own strategy. A self interested agent will choose the  best strategy for itself, which cannot be explicitly imposed from outside. Therefore the protocol need to be designed using a non co-operative, strategic perspective.

Praveen started his talk with giving a general outline of his talk and he gave an example of how three vendors : General Motors, Chrysler, and Ford have a common website and customers place orders to different vendors from the same website.

Evaluation criteria are of the following types:

1. Social welfare: It is the sum of all the agents payoffs or utilities in a given solution. It is very difficult to get correct values of utilities and different agents have different utilities so it requires inter-agent utility comparisons.

2. Pareto efficiency: A solution x is pareto efficient if there is no other solution such that atleast one agent is better off than x and no agent is worse off in x than x. Social welfare is a subset of pareto efficiency.

3. Individual Rationality: Participation is individually rational only if it is profitable and a mechanism is individually rational if it is profitable for all agents.

4. Stability: Dominant strategies are where an agents strategy is independent of others agents strategy. Then Praveen talked  about Nash Equilibrium  in which he says that there is a Subgame perfect nash equlibrium where every subgame is in equlibrium and nash equlibrium is often too weak as subgroups of agents can deviate in co-ordinated manner. Here Praveen gave an example of Salvation army store and the trucks.

5. Computational Efficiency: As little computation as possible should be required.

6. Distribution and Communication Efficiency: Distributes protocols are preferred in order to avoid single point failure and a performance bottleneck.

Next Praveen talked about non-cooperative interaction protocols and discussed Voting, Auctions and Bargaining.

Voting: All agents give input to a mechanism and the outcome chosen by the mechanism is solution for all agents. There are two types of voters:

· Truthful voters: 

1. should exist for all possible inputs

2. should be defined for every pair o

3. should be asymmetric and transitive over O

Its important that the outcome be parito efficient and that no agent should be dictator .Then Praveen discussed Arrow Impossibility Theorem which states that no rule satisfies the above conditions and so relax the first and the third property. He also discussed 

Pluraity Protocol: It is a majority voting protocol in which all alternatives are compared simultaneously and the one having the highest votes wins.

Binary Protocol: It is pairwise voting with the winner challenging remaining alternatives.

The biggest problem here being the agenda so ordering of pairs is very important. Praveen illustrated this point with an example and asserted that it gives different winner different times.

Borda Protocol: It assigns the alternatives and adds it .The alternative with the highest count wins.

· Strategic Voters: Revelation principal motivates agents to reveal the truth.

In this Praveen discusses Groves-Clarke Tax Mechanism where Quasilinear preferences and net benefits are calculated. Every agent reveals his valuation for every possible g and every agent is levied a  tax, no matter what, even if he is not using the benefits. Size of an agent is how much his vote lowers the others utility. Agents cant be biased by using a technique called Quasilinearity which states that no agent should care how others divide payoffs among themselves.

Further Praveen continued that if each agent has quasilinear preferences then its dominant strategy is to reveal its truth as discussed above and that they should not waste effort and time .


Auctions: It is a deal between two agents and the auctioneer wants to maximize his profit.The following are discussed under this:

1. Auction settings: (a) private value states whatever price the auctioneer says is accepted

                (b) common value makes the bidders more powerful

                (c) correlated value is always from the agents perspective

2. Auction protocols: 

· English auction: each bidder is free to raise his bid and highest bid wins.

· First -price sealed bid auction: each agent submits one bid without knowing others bid and highest bidder wins

· Dutch auction: seller continuously lowers the price until one of the bidders takes the item at current price

· Vickery auction: winner pays the value of the second highest bidder

· All pay auction: each bidder pays the amount of his bid to the auctioneer( not discussed in detail by the paper).

3. Efficiency of the resulting allocation: all four protocols are pareto efficient in allocation and Vickery and English are more efficient.

4. Revenue equivalence and non-equivalence: all four auction protocols produce the same expected revenue to auctioneer. Dutch auction gives higher expected revenue to auctioneer.

5. Also in non-private value auctions both English and Vickery protocols produce good results to auctioneer.

6. Bidder collusion: all the four protocols are not collusion proof so first price sealed bid and Dutch auctions are used to deter collusion.

7. Lying auctioneer: in Vickery the auctioneer may lie about the value of the second highest bidder .

8. Bidders lying in non-private value auctions: if an agent bids its value and wins , it will know that its value was too high because the other agents bid less-winners curse. This is best in Vickery auctions.

9. Undesirable private information revelation: Agents reveal their true valuationhs in Vickery auctions. This information is sensitive and so agents wont reveal.

10. Roles of computation in auctions: Computational complex look ahead arises when auctioning interrelates items one at a time and implications of costly local marginal computation is gathered in a single shot auction.

 Bargaining: Here Praveen discusses Nash bargaining solution where where analysis of two agent  settings is done and the outcome o and fallback outcome ofallback occurs if no agreement is reached and it is assumed that the set of utility vectors is constant. Its axioms are:

· Invariance

· Anonimity

· Independence of irrelevant alternatives

· Pareto efficiency

Then Praveen discusses about Strategic bargaining theory where bargaining solution is modeled as a game and solution is not unique.

There are four strategies:

1. Finite number of offers with no time discount

2. finite number of offers with time discount

3. Infinite number of offers with no time discount

4. Infinite number of offers with time discount

Then Rubenstien bargaining solution was discussed to solve subgame perfect nash equilibrium payoffs. Bargaining computation assumes the agents to be perfectly rational and that the value of each potential contractor is known. An agent locally generates alternatives in an Intra-agent deliberative search and agent makes agreement in inter-agent committal search.

Discussion:

	Amy  states why is it impossible to fulfill the six desirable conditions for voting  and says that she cant understand the importance of taxing as in the pool example . Praveen says that even though the agents don’t use the pool, but the asset value increases and amy adds – so does the property tax. She is also concerned hoe Vickery auction fails to induce truthful bidding.



	Tibor is curious if there is any system which implements these protocols as they seem very complex and is agreed by Xu lin and Dan.

	Dan says that in pareto efficieny, wouldn’t anything that decreases any agents utility be forbidden , he also adds that how come English auction leads higher revenue with three bidders , why three bidders.

	Rob queries that does the tax mechanism mean that a software agent may be incurring cost for no service for the owing party. He also is concerned if collusion is bad and that in English auction if bidders may change their valuation, wouldn’t this change the bidding strategy away from jumping directly to true valuations. 

	Cory starts with an exclamation wow! instead of his usual ah-ha! and states that he never heard of Vickery auctions. And adds why the agents should be designed to lie after all.

	Xu lin is concerned about the practicality of these protocols and gives some examples in real world auctions which asserts that designing something on the lines of these protocols is extremely difficult. 


