Jonathan Moses Katcher, 4/16/2006

The S.A.D. Model (or Actuator Model) of Agent Characteristics and How it Allows
an Experinomic Approach to The Study of Prediction Markets

From their very inception, prediction markets have remained a mystery. Inspiring both hope and fear in their potential consequences for the progress of humankind, these markets immediately came under political fire with the advent of the so-called “terror futures”.  But essential questions such as “Do prediction markets really work? In what way do prices reflect real probabilities? What is the effect of Actuators (those agents who have the ability to influence the probability of an outcome)” remain largely unanswered. But who can peer through the smoke of political battle and see even a particle of truth? Who can find the right answers? Anyone can… if they have a model that enables them to study prediction markets via an experinomic approach.
The Speculator, Actuator, Demander (S.A.D.) model of Agent Characteristics focuses on these three characteristics of the agent:
1)Speculator Characteristic: Defines ability of agent to obtain information from (nature) about the real probabilities of an outcome.

2)Actuator Characteristic: Defines ability of agent to act on (nature) and influence the probability of an outcome.

3)Demander Characteristic: Defines preference of agent for a particular outcome. This can be described as a list of all outcomes and the corresponding payoffs to that agent from (nature).

{The writer apologizes for the possible misuse of the word “nature” above and elsewhere in this article, but he asks that the reader be kind and remember that he uses this word because he can find no other word which is suitable for the purpose. What the writer means to describe by the word “nature” is simply that which is outside the explicit buying and selling exchange. You see the exchange is, whatever it’s particular manifestation or organization, strictly zero sum. And if there were nothing other than an exchange, there would be no reason to use it. There must be profit, or something like it, in order for there to be a reason to trade. The characteristics of the agent which drive him to exchange must be described in some way which is derived outside of the exchange, and this is what any experinomic researcher induces in his student-agents when giving them a card with private information, and this is what this writer means by the term “nature”.}
For example, a US presidential election is an event with different possible outcomes. And there are different agents (such as individual people) each with their own set of characteristics regarding this event. 
Some agents desire the Republicans to win, and some agents desire the Democrats to win. This is a function of their Demander Characteristic.


Some agents, such as a freelance assassin otherwise disinterested in the final outcome, can influence the probability of an outcome. This is a function of their Actuator Characteristic.


Some agents, such as party insiders have superior information about the real probability of the outcome in which their prospective candidate is elected. This is a function of their Speculator Characteristic.

The S.A.D. model leaves relatively open to the choice of the researcher which particular mathematical model to choose, and one could imagine any number of examples for which a mathematical description supported by some aspect of the S.A.D. model could be devised: A forced coin, a numbers game which is non-random in which the game operators are the same people choosing the number, a ballot-box system that allows information revelation prior to the official tally. But what is desired is a mathematical model that utilizes the full range of characteristics offered by the S.A.D. model to answer the types of questions asked of prediction markets.
Let us consider an urn model. A bingo cage has odd numbered balls and even numbered balls. The outcome can be defined as either “odd” or “even” based on the random selection by a researcher (or non-player participant) of a single ball from the bingo cage at the end of the round. If the outcome has not yet occurred, the outcome is called “undetermined”. Players are issued a card at the beginning of the round that lists their characteristics, for example:

PLAYER ID No. 001

PRIVATE INFORMATION- DO NOT SHARE THE BELOW INFORMATION ON THIS CARD
Speculator Characteristic:
($1.00)/sampled ball
Actuator Characteristic:
($10.00)/odd ball added





($10.00)/even ball added

Demander Characteristic: 
+$50.00 if (final outcome = “odd”)





+$0.00 if (final outcome = “even”)
Players are also given an initial endowment of cash (or monopoly money) which they can then use to spend on these behaviors, or to trade in a binary prediction market styled after the IEM (Iowa Electronic Market). For example, Player No. 001 with the card above inducing his characteristics can choose to sample as many balls from the bingo cage as he likes as long as he samples them one at a time(with replacement), and pays $1.00 per ball*sample. Sampling from the urn (or the bingo cage) can yield information on which to base a guess about the relative frequency of odd:even type balls. The player can use this information to make trading decisions in the prediction market. 
