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Abstract

Based on the first-price sealed game-theory, this paper investigate the congnition game model of bidder’s quoted price through the dynamic game view, do the research of the multi-agent game model. On the condition of the fixed resource strength, the cognition ability of every bidder in the game becomes the crucial factor of the one whether he can hit the mark or not.   It can mathematic reflect the cognitive capability by the Luna’s cognition and the computational model of XOR, complete the measure description of the cognition in the dynamic game. It sets up the bidding simulation flat based on the SWAM. Artificial experiment show that the model have the rationality and the further research value.
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1 Introduction

nowadays, most project adopt the sale fashion that is called the first-price sealed auction. In this fashion, the bidder can put its quote price into an envelop, hand it into the bidder after airproof, the bidder choose the winning bidder under the principle of the lowest price.

   people attempt to adopt the different economic theory to analysis the production of the “average price ”in the bidding problem. according to the further develop of the research of the market economic price production theory described by the game countermeasure. It makes the people have further understanding to the key problem of bidding. Recently, game-theory become the new research direction of the bidding research, and it has achieve the plentiful and substantial fruit.

   The key content of the modern game-theory is the un-cooperate game theory, the core of the un-cooperate is the Nash-Equilibrium. First-price sealed bidding problem is the application example in the imperfection information of the game theory, it has the characteristic as follows:1)every bidder has its own estimate price, but don’t know the estimate price of other bidders;2)the action of bidding is the parallel independent thing.

On the guidance of the bidding game theory, abundant of bidding decision-making model has avalanched. The decision-making of bidding is a complex decision-making process which is full of uncertainty. It contains two continuous phase------the feasibility decision-making and the quoted price decision-making, the quoted price decision of the bidder is due to the experience, intuition, and the hobby of the bidder and so on . so on the process of the quote price decision-making model ,the focus of the people is the description on the cognition in these methods.

In the problems of the bidding modeling, people expect to put the factor that effect the anticipate payoff into the model in order to make the quote model more rational. Ahmad Minharah Tavakoli and Utomo bring out the expert system quote model based on the knowledge. but for the decision-maker the tuition and the difficult knowledge  based on the prevenient example is hard to use the IF……THEN regulation. Zhao ping has set up the project bidding expert system. imitate the thought of the economic engineer. Consequence and estimate, partly imply the intelligence of the bidding quote. In another aspect, Moselhi set up the quote model based on the ANN, and ensure the higher quoted price of the hitting mark ratio, lanrong yang has proposed that the definite model based on the example, chua set up the CASEBID based on the example, according to the four factors affected the higher quote price, and detect the effective of the system use the mengtelaluo method.

  This kind of view is based on the biggest profit in the congnition action, and there si a lack of people's congnition and how to form the decision .  The Chua waits foundation in above work last, establish according to competition, bidder current condition, risk and to need degree 4 influence offer subdivision mark of the engineering item with bid the level of structure that make policy the process pass the rank construction, making sure with the method of AHP the key factor importance that 3 kinds of contracts type bottom row preface[6].This model is based on the biggest profit and the conpetition, have formed the better game counterplan .It can reflect the bidder's congnition.
But only treat quote price from the angle of the static game theory is not enough, we should know the bidder's quote price in the process of dynamic game.The difficulty is that the research result of the game theory are almost based on the definite theory, but the quote price game model have the specific demand over the game theory. this need the gist and the mathymatically discrption that composed to the game theory.
Recently, under the forecasting suppose, people is the subjective in the economic activity, they have the ability to the future environment for its own profit, and do things in the action. But can’t make the system mistake, we can see the idea contains three basic factors: person in the game, expectation, and the strategy.  combine the forecasting idea and the game theory is the further recognition of the game, it figures out the basis of the game ,the computational theory of the complex adaptive system(Luna2000)it flagged the road for the game ralationship in the congnition.
2. The factor analysis of bidding game 

first-price seal bidding fashion can be divided into two parts in the character. It is bidding and the person who want to bid can public the bidding book ,after that the most important thing is the action of the bidder ,so .,we can focus on the discussion of the bidder, the main factors as following:
1) the person in the game

there is only one kind of game person, it is the bidder , according to the forecasting view, suppose the person in the game is the rational person. It is to say that under certain restriction, find the maxim of personal avail.        

2) bidding quote strategy

because of the symmetry of the supposed game person, for every bidder, the optimization strategy function is the same , the difference is that they have their own personal value. generally speaking, the price of the bigger personal value is strictly more than the bidder that of the  smaller personal value . under the different assumption in the different bidding occasion and environment ,the responsible of the optimization bidding strategy may have the different express fashion., this is associated with the bidder’s subjective judge and experience, it is associated with other bidder’s action fashion too.

3) strategy space

It is the aggregate which is make up with all the possible price

4) pay-off function

in the general bidding , the final result is that the bidder who have the lowest price will be success in the n bidders, and pay certain price. It is the price of this person in the first-price bidding.  Formalization express the result , suppose the bidder 
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 gives the lowest price, its quote price is  
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, other bidders didn’t hit the mark, and don’t have to pay any price, its actual pay-off is 0. so there is the pay-off vector 
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,the aggregate composed of all the pay-off vector is called space G.

because that bidding is the imperfection information game, so before bidding, the sigle bidder , take person 
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 for example, know its own personal value 
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, suppose he ensure the price 
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according to the personal value ,b is strict increase function. This bidder don’t know the personal value of of other bidder. But he is a little understand of its probability distribution. so the bidder can ensure the possible pay-off before the game. It is only a forecast value. Under the suppose of independent personal value, suppose the price of person 
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is the probability of hitting the mark when the price is 
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,then the forecast pay-off can be expressed as:                                                         
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the aim of every bidder 
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is that find the biggest profit of quote price 
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nder the assurance of hitting the mark .when processing the winning probability of 
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,the traditional quote decision-making model use the method through history data to stat analysis. Obviously, this winning probability 
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is the dynamic game between bidders. Because of the unknown of the quote price of bidders, we can only judge the if the price is the lowest through hypothesize of others, then forecast the probability of winning. it is to say , the process of hypothesize is the process of quote recognition. It is the dynamic game between bidders , the result of this process is the trend that every bidder can get a personal success. Look the winning probability on the surface 
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The formation of measuring the  quote price is very complicated.The quote  shouldn't be only put the objective factor together, such as:Business equipments, scale and funds etc., and there are many important subjective factors affect the price, such as:the confidence of the business governor, the hobby and his experience, intelligence, intuition etc. so reasonable the suppode price of the bidder is the reflect of the synthesizes factors above all  , the result of the game is dispute the tendency of winning in the synthesizes strength. this is to say the winning bidder in the game should have the strength description .
The key of the problem is that whether the bidder have an objective perception towards the opponent.the higher this perception degree is , the higher winning tender the bidder have  vice versa.Therefore, in another hand the perception of the bidder can determine the ability of winning .so the quote price is under the precondition of resource strength,based on the personal perception.under the same subjective condition,the perception of the bidder can dominate the fate whether he can hit the mark.
In other words, it should contain two aspect of resource strength and perception ability in the hypothesis of the winning tendency in the game. the model is based on the rational of the fact ,take the tendency in the game of the bidder as the winning tendency rationaly .the essential of bidding is that the winning tendency of the bidder should lie on a dynamic decision-making process changed with the environment . the balance in the bidding problem should be produced in this variety dynamic environment.

3.the computable model of perceptional game

We use the single layer congnition to know the unimplementable XOR problem. the computable model reflect the perception ability between bidders, set up the model frame based on the quote price game.

3.1 the game and the winning probability

 In this model , the simulation of the game show the change of the personal perception through research. Then get the biggest winning probability. This winning probability is under the activate of the external signal. Stat through the successful times of the opponent.the successful signal is output signal is the same with the XOR signal under the same research. There are four signals: 
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. Under each signal, the bidder should compare the result in order to know the guess degree of the opponent. If under the four signals ,the two output are the same , then the winning probability is 1 .so ,there will be five possible winning probabilities: 
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.there are ten bidders in the model,this is mean every bidder should research on nine opponents,then get nine winning probabilities. let 
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denote the bidder 
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 get the winning probability of the bidder j ,then after the first research of the bidder 
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, there will be nine winning probabilities, then get the environment composed by the other nine bidders’ winning probabilities------the product of the nine probabilities, the winning probability is  
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 denotes the winning probability of bidder 
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 in research 
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, the value of 
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 is ectogenous control variety. The investigation of bidder 
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 to bidder 
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is as following:
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Figure 3－1 The investigation of bidder 
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 to bidder 
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3.2 congnition ability

there is a problem that the bidder should take attention in the research,the congnition of the bidder is not invariable,see from the research structure above, the bidder have definite purpose, so his congnition ability is quite different from the environment before bidding, the variety structure of the bidder in the research is obvious —— four personal dint capitals caused this result.known from the basis form of Luna , in that case, the baddish of the bidder's congnition ability has  extended. At the beginning of the dynamic game ,all the bidders' parameter are random. according to the evolvement of the game, every bidder can updata his parameter according to the environment, try his best to guess the ability of the opponent, at the same time recognize the environment composed by the opponents.the change congnition of the bidder comes after the research. after the activate signal come in, the bidder research on the opponent one by one. if the output of the research is not the same as the XOR function's output, we can think that it is our personal parameter is not good then cause the opponent don't have a clear congnition .under this signal ,this bidder should adjust all of his parameter before the research on other opponents. the process of adjusting the parameter is the process to get the winning tendency congnition .  Every bidder's congnition will be affected by the variety environment.
It is not difficult to see, the bidder's dynamic game take place in the process of the bidder congnition change —— guess ——  change again.  And the variety congnition of the bidder exactly cause the variety environment, then get the winning probability in this dynamic environment, this is why we emphasize the invariablenes of the bidder 's price strategy and compute the winning probability by the history data is not reasonablr.

4.model implement the design of the description environment

the game model of the quote price we set up is based on the ERA project.when setting up the game model.the environment the bidder i faced is compose by the other (n-1) bidders, it is the environmrnt of each bidders is not the same.In this frame, the environment is describe as “interface”, because of the character faced to the object design method. The bidderinterface of every bidder need only inherit the object and the method in the interface, but don’t need to redesign the program code.

As environment, it is to notify the person who establish the bidder’s command and the public information of every bidder encapsulation in the bidderinterface, it is
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, for the other bidders , we can only know  
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denotes bidder
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,j denotes the logical function, here j can only be 1 or 2 )this integer condition, could not know the material condition 
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of the opponent.

Agent ----bidder design

All the bidders have the same structure----there is one congnition have two logical function. Obviously, the different combination of the logical function can definite the bidder have different synthetical ability. But, take the logical function as the only identifier of the bidder is far insufficient. Considering that every bidder have to take part in the research, congnition, change and stat the winning probability activities. We must view the bidder composed by the logical function as an important intelligence to design. Such as ERA project. This intelligence should have the self-rule maker-----rulemaker, with the responsibility of designing the bidder’s rule. At the same time we should have self-rule master---rulemaster, with the responsibility of master all the action of the intelligence. And control the rulemaker by this rule.

The design of the rulemaker and the rulemaster

The work of the rulemaker is provide the parameter modify for the bidder, in this model. What encapsulation here is the arithmetic of congnition adjust parameter which was given by Luna.

Rulemaster has the responsibility to master the intelligence, when it find that the intelligence need the mathematic tool to be referenced and revised. It can modify the rulemaster to complete the work which the intelligence need, at the same time ,he has the responsibility of master the data to be stored. So, the rulemakr is controlled by the rulemaster.

Under the design of the ERA project, all the data should be stored under the name of datawarehouse, this object didn’t be displayed in the frame.

Modelswarm

Put the productive work of the bidder into the agent , so the modelswarm can be simpled as following:

1)create the object: send the information of setting up agent to every interface. Wait for the agent to set up the intelligence bidder. Set up the object except the agent:rulemaker .rulemaster, and datawarehouse;

2)give the initial value of the variety ,produce the detective object that can detect these initial value.

3)Set up action group: compose an executable action group With all the action of the agent and create a time schedule for this action group.

4)create a detective man-machine alternation interface for the model in order for the user to change the initial value.

Observerswarm

It has the responsibility to detect and demostrate the result dynamic for the user .

Create the many-kind window and the sketch which need to be demostrate here, such as the diagram that the winning probability of the bidder change with the environment,etc. 

Main

This is the function that a run program must use. it is the first function which is transfered when it is run. at the same time it is the last step in the program design. 

Complied with the thing described above , according to the design order in 4-4, we design the program of the game model .and simulate it on the swam plat, get the man-machine alternation interface as the figure 4-1,4-2.
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Figure4－1 man-machine alternation   Figure4－2 man-machine alternation 

interface 1                        interface 2
4.1 some explanation to the program

The select of the initial value

In the model ,equally distribute the two kind of logical function which can be chosen .at the same time ,although the logical function which is taken by the bidder is unchangeable when running the program, with the effect of the randomicity produced by the random producer., there is different structure in the different random program of the bidder. On the base of the abundant experiment, choose a represent result as the gist we analysis. the chosen of the initial value as 4－1、4－2, here 
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 represent denotes the ratio the six logical function possess in the ten bidders  , “bidderInputNumber＝2 and bidderOutputNumber＝1”denotes two input and one output the bidder has initially , “displayFreqency＝1”denotes the frequency to display the needed graph, “numberOfTheAgentToBeObservedDirectly＝1”denotes we can detect the variety winning probability of the bidder ( if it is 0 it is not detective ) “stopAtEpochGroupNumber”denotes whether district the research time of the bidder, if it is 0, it means not district ,then the program won’t stop itself, otherwise ,the program will stop at this value , the integer here denotes the research time of the bidders, it is the research time 
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 mentioned above (complete one research to the four power)

all the variable above are emerge in the man-machine alternation interface, it means these initial value is changeable, the condition is that we must change these initial value before the program runs, these value will be effective in the program, otherwise , the program will use the value in 4－1、4－2.

The chosen of the weight

In the program ,every bidder give the initial value of its own parameter before the research of the bidder, after the research, these initial value will change with the information of the opponent. Because the research is a continuous process, the change of the parameter should be continuous. It means that after the first research to the opponent, guess the price extent of the opponent through the changed parameter immediately 

According to the modeling, simulation rule above , we can get the final simulation result as the figure 5 –1

5. the simulation to the data

5-1 show the ten bidders won’t change the price congnition itself after the 110 researches. Here gives the ratio of hitting  mark of the winning probability of the ten bidders in the environment. In the diagram the sum of all the bidders’ hitting mark ratio is 1. because there is the person who have the same congnition abilities, we can see there are three curves clearly, it means the quote congnition ability of the ten bidders can be divided into three baddish.
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Figure 5－1 The result after 10 bidders’competition

The fluctuate emerge at the beginning of the program is the best description of the quote congnition ability in the bidder’s research ,the key of the simulation result lies on that when the quote price of all the bidders reach the certain extent ,it won’t change any more.  This is the key of whether the determine model is rational.

Here gives the hitting mark ratio of the first bidder in the  competitive environment in order to compare.

We can know from the diagram 5-1 ,the winning probability of the winning bidder is 0.0098877,obviously compared to the probability when the population is small, this ratio is small. To the same reason, it is not difficult to understand why the third bidder not only degree the hitting mark ratio , but also no phenomenon to become the winning bidder.

Sum up the above , it  explain the reason why the latent rules produced and the relationship between it and the balance phenomenon based on the basis list of Luna. In another aspect, the consistency between the conclusion the model supported and   the traditional game theory analysis, the more bidders attend in the bid , the better for the bidder  ,this validate the rationality and feasibility of the model. Then the research of the bidding go towards posting the quote congnition.

There is also some problem that haven’t been discussed thoroughly, such as the other factors affected the bidder’s quote price, how to put the venture, credit degree, project quantity, and so on into the model. The affect of the modify method of the weight and threshold to the congnition ability, they are waiting for the further discussion.
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