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ABSTRACT

Stock option plans are used to increase managerial incentives. The purpose of this paper is to underline the importance of a process of negotiation leading to a possible joint equilibrium contract satisfying both managers and shareholders. The two key variables of the model are the percentage of equity capital offered by the shareholders to the managers and the exercise price of the options. We explicitly introduce risk aversion and information asymmetries in the form of an economic uncertainty in the gain of cash flow, involving possibly biased information between the two partners and a noise in the valuation price of the stock in the market. The existence of a process of negotiation between shareholders and managers leading to a possible disclosure of private information is put into evidence. As a conclusion, we show that ”efficient” stock option plans should be granted in a context of trade-off between the percentage of capital awarded to managers and the discount in stock price. 

Stock option plans have led to numerous studies especially in the American context. Many explanations of the use of stock option plans have been given and the incentive hypothesis is often the one privileged. It explores ways by which shareholders motivate managers. The stock option plans appear as a tool to eliminate a conflict of interest between these two partners within an agency relation framework. Fewer studies were devoted to the link between the contractual characteristics of a stock option plan and its incentive effects on the managers’ efforts.
The present research only refers to the underwriting stock option plans, which will be called from now on « stock option plans »
. Throughout this article, it is considered that a stock option plan is used to develop managerial incentives. A conveniently stimulated management will generate larger cash flow in the firm. The main question is to determine whether an optimal incentive contract, in other words a contract satisfying both managers and shareholders, exists or not. The analysis has to take place within a framework of moral hazard and information asymmetry between the two parties. Optimal contract theory shows that equilibrium sets exist within a bargaining process. Here, we do not want to refer to the concept of bargaining power or to the theory of games to analyze the equilibrium, but to the delivery of private information through the negotiation process. The possibility of a jointly optimal contract that will lead to the delivery of private information from managers to shareholders is an important theoretical issue that has not been extensively analyzed in stock options literature. The design of a stock option plan will rely on choices about the stock subscription price and the percentage of capital awarded to managers. The analysis developed here will focus on the trade-off between these two parameters of the contract. If we refer only to a framework of risk-neutral and equally well-informed players, we will see that nothing will ensure a joint optimum contract. Taking into account both the incomplete information of shareholders and their risk aversion is necessary to show the existence of a possible joint equilibrium contract. Strategies of manipulation of information have to be addressed in a world where managers have better information on the probability of success for their effort. 
This article will show how asymmetries of information are important in the setting of a jointly optimal contract of stock options. They play a central role in the process of negotiation and will lead to an equilibrium which is characterized by the delivery of private information. In that sense we will not follow the standard agency paradigm by insisting on different sources of information asymmetries such as market noise or biases in the delivered information.

This article is organized as follows; in the first Section (I), we review the existing literature. The second Section (II) presents the model and the behaviors of shareholders and managers in a context of information asymmetry. The process of negotiation is presented in Section III. Finally, the conclusion highlights the main results of the paper.

I - Literature review

Stock option plans have been largely justified within the agency theory and the incentive theory. Stock options initiated by shareholders are used to incite managers; the latter develop supplementary efforts to create value which in return will maximize the shareholders’ utility (Jensen and Meckling, 1976). Jensen and Smith (1985) highlighted three major reasons to explain the contradictory agency relationship between shareholders and managers. First, managers invest in discretionary expenses and not necessarily in projects which have a positive net present value (prestigious offices, cars, perquisites…). Moreover having invested their human capital in the firm, they choose less risky investment projects rather than profitable ones. Finally, since their horizon is limited to the time spent in the firm, they prefer short term investment. In order to reduce these conflicts, different expenses are engaged. They represent agency costs of equity capital. A number of internal or external mechanisms can be used to reduce these costs. The standard agency model analyses the agency problem without asymmetric information. Stock option contracts are one of the most commonly studied contracts and this from different approaches: (i) their existence as optimal incentive contracts, (ii) their valuation, (iii) their consequences on the behavior of the firm and (iv) empirically to see if they really created some wealth for the shareholders or if there exists some signal effect on the stock market when they are issued.

The literature on incentive contracts began with the issue of the existence of an optimal contract in the principal-agent problem (Hart and Holmström, 1987, Laffont and Martimort, 2002). Harris and Raviv (1979) mention the importance of the risk aversion hypothesis. If the agent is risk neutral, there is no gain from supervision, the strict following of the contract will avoid any moral hazard problem from the agents. With risk-aversion, a difficulty exits in setting an optimal incentive contract so that « Given any contract and choice of action by an unsupervised agent, there is another contract and action which is Pareto-superior. Therefore, if supervision is feasible there are potential gains to such activity » (p.257). Harris and Raviv draw the important conclusion that the process of supervision by the principal and the design of the category of contract is part of the problem of the setting of the optimal incentive contract. Optimal contract theory shows that a set of feasible optimal contracts exits through a bargaining process between parties. Myerson (1979), in a Bayesian framework, showed that a set of incentive efficient mechanisms will create value. If a conflict between the two negotiating parties appears and leads to a dominated solution, a unique negotiated solution exists in the set of feasible incentive contracts. The implementation paving the way to the solution appears important. It is defined as a process based on the incentive constraint which leads to an equilibrium solution for parties. That analysis is developed within a general framework beyond the stock option problem.
On the empirical ground, some studies focused on executive compensation in a large sense. Some others are more directly devoted to stock-options. Jensen and Murphy (1990a, 1990b) studied the relationship between CEO compensation and firm performance on data from the period 1969-1983 in United States. Their main conclusion is that the compensation of top executives is independent of performance. Then it seems that the incentives of executives are not aligned with those of owners and then, public corporations are not managed efficiently. The empirical studies and the results of Jensen and Murphy have been criticized. The major investigation which contradicts their results is due to Hall and Liebman (1998) who show that “CEOs are not paid like bureaucrats”. They document a strong positive relationship between firm performance and CEO compensation. One reason for such different results is due to the fact that they empirically used more recent data: The period studied by Jensen and Murphy predates the explosion of stock-option issuance. Many others works also confirmed the positive link between incentives and the increase in value of the firm (Murphy, 1985, Agrawal and Mandelker, 1987, DeFusco et al., 1991, Merhan, 1995, Gaver and Gaver, 1995); meanwhile some will highlight a decrease in value (DeFusco et al., 1990, Chang and Mayers, 1992). But the issue is still controversial (Jensen and Murphy, 2004)
Looking at the consequences of stock options with regards to changes in the firm’s behavior have led to consider different decisions such as over-investment, under-investment, change in class of the risk… The impact of stock options on managerial decisions is more difficult to demonstrate than its signal effect on the stock prices. Thus, a lot of studies have been and are still being made. Sometimes contradictory, the results are nevertheless largely coherent with the incentive hypothesis. For instance, some studies show an investment increase after the setting of a stock option plan (Larker, 1983), or an increase in benefit distribution and indebtedness rates (DeFusco, Johnson and Zorn, 1991). Gaver and Gaver (1993, 1995) highlighted two types of correlation. The first one is between the amount of stock options and the indebtedness level. The second one is between the setting of a stock option plan and growth opportunities in the firm. Modifications in the indebtedness have been studied by Mehran (1992). More recently, Nohel and Todd (2002) worked on over-investment after the setting of a stock option plan.

A lot of empirical investigations have been done, particularly in the United States, in order to prove whether stock option plans are efficient incentive mechanisms. Event studies are used to show that the decision to set a stock option plan is welcomed by the financial markets : the price of the stock increases just after the announcement of the setting of such a plan by the firm. This confirms the incentive hypothesis and the existence of a logic of value creation. Then the study by Larcker (1983) shows positive abnormal returns after the announcement of the implementation of a stock option plan. The studies of Baghat, Brickley and Lease (1985), and DeFusco, Johnson and Zorn (1990) also lead to the same conclusion. 
Ofek and Yermak (2000) underline the capital diversification behavior of managers who benefit from a stock option plan and previously hold shares. An award of options is linked to a reduction of the position in shares of the firm. However, Mikkelson and Partch (1994) found results against the incentive hypothesis : they noticed a decrease in the operational profits during the four years following the setting of the plan. That result is in line with studies pointing out the opportunism of managers after a stock option plan. They can try to manipulate the public information given by the firm in order to influence the market prices of stocks and exercise their option plans. Accounting modifications leading to increased public earnings or principles modifications have been documented by Guidry, Leone and Rock (1999). In the same vein, managers can renegotiate the financial condition of stock option plans to get a better exercise price (Carter and Lynch, 2001).


Among empirical studies, some have pointed out the possible appearance of new conflicts between inside and outside shareholders. These research studies are close to those made to measure the impact of the managers’ voting rights on the value of the firm, and then on the outside shareholders’ wealth (Stulz, 1988). Martin and Thomas(2002) pointed out the fact that excessive stock option plans imply a dilutive effect for shareholders. In the same framework, Chang and Mayers (1992) showed that the setting of a stock option plan can reduce the firm’s value, if the part of equity capital obtained by employees is too high
. This can be explained as follows (Morck, Schleifer and Vishny, 1988) : when the fraction of equity capital (or voting rights) held by managers is low, their interests are close to those of shareholders ; in the other case, managers will entrench more and then not be motivated to improve the management of the firm. In fact, as Lambert, Larcker and Verrechia (1991) pointed out, the incentive effect of the stock option plan depends on the degree of risk aversion of the managers and the uncertainty level of the firm’s activity. Ross (2004) also underlines the importance of the risk aversion of managers to explain that an incentive fee schedule will not certainly lead to an increase of the risk level of the firm. Hall and Murphy (2002) considered the situation of undiversified risk-averse managers and showed that the incentive effect is maximized if options are granted with exercise prices below the market price. This discount is an immediate transfer of value at the grant date; it appears as an important variable which needs to be considered in the option contract design.
Finally, a signaling hypothesis should be mentioned when the adoption of a stock option plan is initiated by managers, to signal to the financial market the true characteristics of the firm in a context of informational asymmetry. Desbrières (1991) developed a model within this hypothesis. The percentage of participation in capital wanted by managers through options of conversion or purchase represents the main signal intended for external shareholders. We will keep that idea in designing the model in the following section.
II - Shareholders and managers’ behavior with asymmetry of information


This paper does not follow the logic of traditional literature on optimal incentive contracts. Its aim is to analyze the joint process of negotiation and agreement in a rational context where the parties are exposed to different sources of uncertainty and are risk averse. Both suffer from information asymmetries and this disequilibrium generates a specific risk in contracting: the risk on the available information. This appears relatively uncommon because traditionally information asymmetries will oppose a perfectly informed party to another who is un(or less)informed. Here, the information risk has consequences in the setting of the optimal economic contract because it is exposed to strategic behavior of manipulation or entails problem of trustworthiness. Such an approach could be developed to analyze the managers’ whole compensation policy. We will consider only a stylized stock option contract as an example of long term incentive contract.
A - Model presentation

The setting and the effects of a stock option plan are analyzed through a two period model. The plan is adopted at the time t=0. At this date, the cash flow X0 is known. At time t=1, the firm generates a cash flow X1 which includes gains obtained through the manager’s efforts. From t=1 to infinity, we suppose that this cash flow is constant. The model does not take into account any taxation. The managers can exercise their options at time t=1 at the exercise price E, fixed at the setting of the contract.

The key variables of the model are k, the relative part of the increase in equity capital given to managers by shareholders, and E, the exercise price of the options. The variable k is a percentage of the initial number of shares, N. The values of k, as well as the exercise price E, are set by shareholders who wish to maximize their wealth. Managers behave in such a way as to maximize their wealth by realizing a capital gain through the exercise of their options
. The incentive aspect of stock options is clear : it stimulates managers to increase cash flow and thus the value of the firm. The latter is valued on the market at a rate r, depending on its risk class.


The following notations will be used :

V0, V1 : current and future values of the firm

C0, C1 : share prices at t=0 and t=1 

X0, X1 : current and future cash flows 

N : number of shares which belong to shareholders at t=0

k : proportion  of initial capital given to managers through options

r : rate evaluating cash flows within the risk class of the firm

E : exercise price of options

Wm : managers’ wealth

Wa : shareholders’ wealth

We will single out managers’ wealth. They are considered as those who benefit from the stock option plan. Only the variables k and E characterize the stock option plan. The initial discount is (C0-E); it is supposed to be non negative. The assumption is that managers will always exercise their options even if they don’t make any effort because they will profit from the initial discounted exercise price
. We consider a simple two period framework where the use of option valuation models is not necessary. We are looking for optimal equilibrium conditions between shareholders and managers, knowing that each one of them wishes to maximize his utility, in some cases, or his expected utility in other cases. We will not use the bargain theory analysis because the process of negotiation we want to analyze should be not constrained at the beginning. Bargain theory is often based on the allocation of the bargaining power to one agent or arbitrary shared between two agents. Here, we want to highlight the dynamics of negotiation whatever the bargaining situation. The future cash flow is a function of the managers’ effort so the gain of cash flow is set: e(.) = effort[U(Wm)]. An effort function exists, and it depends on the managers’ (utility of) wealth. This function is positive, monotonously increasing and convex
. The derivative of this effort function exists. We suppose that the effort function converges towards a positive finite limit. We do not refer explicitly to a cost function negatively linked to the effort of the managers. In a traditional setting, a cost function (for instance quadratic) will lead to an optimal effort by introducing some exogenous limit in the optimization and driving the marginal benefit of effort to zero. In our framework, managers should maximize their utility looking only at the positive impact of incentives. In that sense we assume that the incentive hypothesis is true and not limited by a fixed maximum effort. The convexity and the convergence toward a limit incorporate a decreasing “productivity” of the marginal stimulation of the managers. The convergence set that, at the limit, some marginal cost equilibrates the marginal productivity of the managers’ effort. The managers’ wealth depends on the part of initial capital given to them, k, and on the exercise price, E.

The increase in cash flow, e(.), compared to the last known cash flow, X0, is due to two mixed factors :


- a decrease in discretionary and non-profitable managers’ expenses. Cost reduction will immediately contribute to higher capital gains. These economies correspond to expenses that managers succeed in diverting in their own favor.


- a pure cash flow increase due to gain from managers who exploit all possibilities of profit making within the economic environment of the firm. The existence of such a pure gain means that the firm was not at its economic optimum, for example because managers ignored some profitable investment projects
.

We suppose that, at least, one incentive equilibrium exists between shareholders and managers. They calculate the consequences of a global equilibrium on their wealth and act on this basis. At equilibrium, the value of the cash flow gain is a constant, fixed and determined by optimal choices with regard to k and E. So, we have :

e[U(Wm(k*,E*))]  = e*(.)







(1)

If the values k* and E* imputed from the managers’ wealth do not correspond to the optimum, shareholders do not maximize their utility in regard to the extra wealth created by managers and from which they benefit. This is the hypothesis of the "equilibrium valuation schedule" introduced by Leland and Pyle (1977)
. We characterize this situation as the incentive optimal equilibrium contract between shareholders and managers.


The shareholders consider the effort function to set their optimal proposition to managers. We adopt the following convention : e(.) ≡ e[U(W))]) = f[(Wm(k,E)], so 
e’k(.) = f’[Wm(k,E)].dWm/dk which will be abbreviated to f'.dWm/dk. The function f(.) sums up the increase of cash flow due to the managers’ effort and the utility of their wealth. It expresses first a « technical » function of reaction to the cash flow entailed by the intensity of the action of the managers. For instance, this aspect depends on the size of the « free cash flow », how easily managerial or discretionary expenses can be reduced or how extra cash flow can be extracted by taking good management choices The utility function of managers, because of risk aversion, will moderate the impetus of an increase of wealth following the stock option plan.
B – Optimal contracts in a deterministic risk neutral framework 

If we assume the existence of a perfectly known and deterministic function of gain in cash flow e(.), shareholders and managers have to agree on the parameters of the stock option plan to optimally increase the cash flow linked to managerial stimulation. The profit has to be shared between managers and shareholders, knowing that they jointly maximize their utility function of wealth.
In a framework of certainty, the best percentage of issued capital for managers is the maximum one. The managers are aware of their effort function and they know exactly the resulting increase of cash flow. The optimal stock option plan for managers where they would be able to impose their conditions would be a “corner solution”. A positive offer of stocks options (k>0) leads the managers to exert maximum effort emax (if the exercise price E* does not exceed the deterministic share value of cash flows generated by emax). That maximum gain in cash flow leads to a deterministic known value of the stock C1. The optimal effort function, from the point of view of the managers, is e*(.)=emax (if E*<C1(emax)) or e*(.)=0 otherwise (i.e. pure opportunism). The design of a contract is here not relevant because, for any positive amount of options offer, they will choose the maximum effort. At k=0, the function e(.) is not differentiable and, for the value emax, its derivative versus k (or E) is zero
. However, we want to focus on the trade-off between the two parameters k and E at the optimal situation. Here, we simply know that, for the managers, even if their wealth depends on both the discount effect and on the dilution effect, the unique optimal situation is a maximum where no trade-off exists between these two effects. This result for risk neutral framework on the managers’ behavior will be enlarged later by introducing uncertain cash flows, incomplete information and risk aversion. 

If shareholders are considered as risk neutral, we get a simple equilibrium relation between k* and E* which defines the locus of optimal situation for shareholders. This relation gives an infinity of solution (k*,E*). The logic behind an optimal value of the percentage of issued capital comes from the risk of dilution of the capital. If k is too low, the managers will not be sufficiently stimulated. Many different optimally built contracts can be chosen by shareholders, which can arbitrate between the two variables. What should be noticed in this framework is that the sign of the relationship between k* and E* does not depend on the exact shape of the effort function
. As a result the setting of a fair joint contract for managers and shareholders is not possible. The optimal situation of managers will not be acceptable for shareholders. The latter will design the terms of the stock option plan by choosing their optimal values k* and E*. No negotiation will take place. There is no need to exchange information and shareholders have an infinite set of personal optimal solutions. 

Previously, we did not consider the additional manager’s participation constraint or incentive compatibility constraint. If we take them in account, we would be able to select a unique optimal contract from the infinity of contracts
. That contract will be the one that would appear if the shareholders have full bargaining power, i.e. when they can make a “take-it or leave” offer to the managers. Similarly from the managers’ point of view and taking into consideration the shareholders’ participation and incentive constraints, the solution of the program will lead to a contract assuming that the managers have all the bargaining power. Theses two situations are “corner solutions”. Introducing theses constraints will, by hypothesis, exclude a process of negotiation and limit the contract to a simple take-it or leave mechanical problem
. We want here explicitly to analyze the design of the optimal contract when the bargaining power is shared and unconstrained between the two parties. The equilibrium trade-off is a joint compatibility condition not for a given solution, but for a possible process of negotiation whatever the bargaining power. Considering only the first order conditions underlines the importance of a process of joint negotiation instead of a yes or no decision.
C – Modeling of the economic uncertainty 

In this part, we make explicit uncertainty by weighting the extra gain of cash flow with an exogenous probability p. It corresponds to the probability that the managers will successfully and effectively increase the cash flow through the function of effort. The value of p will correspond to the probability for the firm to become economically more efficient and to yield more cash flow. It depends on the states of the Nature. Although their willing, managers (and shareholders) cannot be sure of the success of the effort made by the former and the gain can be null with a 
(1-p) probability
. In such a situation, the stock option plan will result in an appropriation by the managers of a part of the firm’s value through the discount (C0-E) they are awarded. Here we suppose first that both parties are facing the same outcome uncertainty, have the same information on p and are still risk neutral. We have two possible cash flows which lead to two possible values of the stock price C1+ and C1- :

X1+ = X0 + e [U(Wm+)]

X1- = X0
The situation of the managers is globally unchanged compared to the case when p=1 (deterministic framework). The situation of the shareholders is modified in the sense that the dilution of wealth linked to a discount in the subscription price is certain and the increase in economic cash flow is now uncertain. Their wealth is:
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The set of optimal contracts for shareholders will respect the relation
:
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This first order condition leads to the same remarks as those made above in the case of a certain cash flow (i.e. p = 1). There exists an infinity of optimal contracts from the shareholders’ point of view satisfying (3). The optimal percentage of issued capital is, at equilibrium, an increasing function of the exercise price under the restriction of an efficient marginal effort. The condition for a positive relation between E* and k* is : 
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. From the accounting identity of managers’ wealth, we draw f’ = de(.)/dWm = r.(1+k)/p.k and substituting in the previous relation, we get
:
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The shareholders’ equilibrium optimal contracts are characterized by a trade-off between two values of the percentage of issued capital and the discounted exercise price if (4) is positive, i.e. if k*<0.50 (for positive values of r). The shareholders stimulate managers either by offering a large part of the capital or by offering a discount through the exercise price. But at a certain point, when the calculated optimal k* is larger than 50%, the dilution effect becomes important and the value for managers will be affected. The condition (4) appears independent of the probability of success p. If the sign of (4) is negative, the optimal contracts will show a larger percentage of issued capital associated with a wider discount in stock price. A logic of dilution in wealth and entrenchment takes place. So, for high participation in capital, rational shareholders should, in that framework, offer higher discounts to stimulate managers in order to balance the dilution effect.

We can expect that rational shareholders will then avoid putting themselves in such a situation when they can at the same time lose more wealth (due to a larger discount), lose control and be expelled from the firm by managers. The shareholders will then privilege a strategy of granting either a part of the capital or a larger discount to managers. This is why the percentage of capital granted through stock options is low and constrained by a limit in order to maintain the sign of equation (4) positive. This conclusion should lead to an empirical hypothesis that the percentage of capital granted through a stock option plan to managers is not related to the economic uncertainty of cash flows in a logic of conservation of control by the shareholders
. ).

The optimal percentage of issued capital k* in a trade-off scheme (i.e. dk*/dE*<0) is a function of the genuine probability of getting an extra cash flow. If, in itself, p does not modify the sign of the function, it affects the steepness of the curve and conditions the terms of the trade-off. When p is small, and the discount not very large (for instance 90 compared to a stock value of 100), it is necessary to give a larger share of capital to stimulate the managers by allowing them enough profit due to an uncertain and problematic gain in cash flow. When, in the same situation, they are granted an important discount, this transfer of value makes the part on their wealth depending on the uncertain gain of cash flow less important. So, their sensibility to the percentage of awarded capital is lower. The same is true when the probability of success is high, and when the part of the managers’ wealth coming indirectly from a gain of cash flow is more important (i.e. for low discounts), we have then a lower sensibility to the part of capital given then to managers.. Figure 1 uses relation (3) to simulate equilibrium curves for shareholders in the situation of a positive stimulation framework (dk*/dE*>0); it shows that the optimal design of stock option contracts is no identical with regard to p..
INSERT HERE FIGURE 1
The above conclusions result from the hypothesis that the probability p is equally identified by both parties who are risk neutral. This is in line with the idea that a situation of common symmetry of information versus uncertain future economic cash flows is similar, when contracting, to a situation of perfect information. What is important in the previous analysis is not the imperfect information on the future, but, in an uncertain world, the symmetry of information between the two agents. Uncertainty with symmetric information will not ensure a joint common optimal equilibrium for managers and shareholders in designing a stock option plan. No bargaining process exists since the shareholders will impose their optimal set of conditions
. For risk averse agents what is important is the risk of a difference in information when contracting. Risk aversion is not per se enough, but will enhance the role of asymmetry of information when contracting.
D – The case of information asymmetry for shareholders

In the general setting, we have to abandon risk neutrality which is often used as a hypothesis in current literature and we also have to introduce information asymmetries between the two parties. Here, we will see that the behavior of managers changes because of an uncertainty into their expected wealth. Their optimal effort depends on their risk aversion. The managers are risk averse because of the lack of diversification of their wealth. Both their human capital and their financial capital (ensuing from the awarded stock options) are invested in the firm. Shareholders have also to be considered as risk averse although they can diversify their portfolio in the stock market. They are exposed to a specific risk by contracting with the managers. That risk is a risk of opportunism (i.e. a dilution risk) and a risk of information in estimating the magnitude on the gain in cash-flow. These risks are specific in the sense that they do not exist in a firm where no stock option plan is granted to managers
. In that context the optimal gain becomes a function of k and E which is derivable for the two parties.
Shareholders are facing incomplete information on the probability of getting an increase in cash flow. They receive an optimistically biased message from the managers who know the real exogenous probability p of success in increasing the cash flow. The bias b leads to an announced probability of profit, p*, above the true probability of success, p. Shareholders will use p* as far as this is the only piece of information they know. Of course, shareholders also know that the information p* entails an uncertain bias with an estimated error var(b)
. We have :
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Moreover, we suppose now that a random noise exists in the market which modifies the share value at time t0. Thus, the appreciation of the discount given to managers is disturbed during periods of bull or bear markets that can lead to discrepancies compared to the value of the future cash flow of the firm. Shareholders do not know precisely the true cash flow and the true economic value, C0. In an efficient market, a possible mispricing is temporary and is considered by shareholders and managers as white noise with a zero expected value and an estimated variance var(a). The stock price in the market, just before inception of the contract, is :
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Shareholders calculate their wealth using the noisy but unbiased market price 
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, they look at and incorporate the future gain of cash flow. They also try to estimate the true probability of success. After setting the contract, their wealth is :
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We set the derivatives of the expected utility of shareholders with respect to E and k to zero.
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The sign in (6) is always positive and has an obvious meaning to shareholders. The other derivative is more important.
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(7)

The expression between brackets of (7) must be set equal to zero in order to find the optimal values of the variables k* and E* for the shareholders. It leads to the following optimality condition (see appendix):



[image: image12.wmf](

)

0

)

var(

.

(.)

.

)

'

(

)

'

'

(

(.).

1

)

var(

.

.

)

'

(

)

'

'

(

.

(.).

1

(.)

.

*

)

var(

.

(.)

.

)

'

(

)

'

'

(

(.).

'

.

1

*

.

*).

1

(

(.)

'

*

(.).

'

.

1

.

*)

1

(

0

2

=

ú

û

ù

ê

ë

é

+

+

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

+

-

-

+

+

ú

û

ù

ê

ë

é

-

+

b

r

e

U

E

U

E

e

r

a

N

U

E

U

E

N

b

e

r

e

r

p

b

r

e

U

E

U

E

e

r

E

C

N

k

e

r

p

b

e

r

k





(8)

where, for simplicity, U=U(Wa).

A stock option plan is defined by a set of values (k*, E*). At equilibrium, the relation between k and the discount has an unknown sign. If we call F the left hand side of (8), the sign of dk*/dE* is equivalent to the sign of dF/dk* : we know that:
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. The negative sign shows that the incentive equilibrium F is a negative function of the stock subscription price, E*. An increase in E*, which improves the shareholders expected utility, means a decrease in F. Looking at (8), dF/dk* gives a complex expression with many opposite terms, its sign is undetermined. Consequently the sign of dk*/dE* is can be either positive or negative yielding the possibility of two different economic logics to design a contract: either a positive trade-off or an entrenchment linked with a transfer of value from the shareholders to the managers (see figure 2). Identifying the context is of the utmost importance for shareholders. This justifies a negotiation process between the two parties. 

INSERT HERE FIGURE 2

In a risk-averse context and with information asymmetry, shareholders are at a loss. They cannot know from equation (8) if they are in a positive or a negative scheme regarding the sign of the relation between E* and k* they should impose on managers. In (8), they do not know, when considering the effort function, the shape of the utility function of the managers Um(.). They do not know the bias b, neither the true economic value of the share C0, but they observe the random and unbiased value C0m.. They cannot solve (8) to find the equilibrium contract curve and do not know the sign of dk*/dE*. 
F – The case of information asymmetry for managers

The managers’ wealth does not depend on b because they know their real probability of achieving an increase in the economic cash flow. They are nevertheless under a possible noise drawback with regard to the stock market price 
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. They have direct and internal information allowing them to know the economic cash flow, and from the risk adjusted discount rate r, they have confidential information on the real economic value of the share C0. They know if the firm is over or under-valued on the market. However, their wealth depends on the market value because it is the price they consider to realize capital gains. So, managers (as shareholders) have their wealth exposed to a market valuation risk around the true economic value:
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(9)


The first derivative versus E is strictly negative. We get the optimum by deriving in relation to k.
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(10)
with Um=U(Wm).

After dividing by E[U'(Wm)] and some manipulation, the derivative of managers’ expected wealth, has the same sign as that of:
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  (11)

All terms are positive, except the second one because of the sign of the second derivative Um''. So, a non-trivial optimum k** for the managers is possible
. In case of the absence of market noise, i.e. var(a) equal to zero, all the terms of (11) are positive, so dE[Um]/dk > 0. In this specific situation, we find the obvious result that the optimum situation for managers is the maximum opening of the capital of the firm. In the general case acknowledging for market uncertainty, the optimal managers’ situation is given by setting the derivative to zero :
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We call Fm the left hand side of (12). Because of the negative value Um'' :
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(13)


We calculate, at the managers’ optimum, the derivative between the exercise price and the market noise:
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After simplification, the derivative of Fm with respect to k* has the sign of (see appendix):
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(15)

The curve of the optimal contracts for managers in the two dimensions plan (E, k) has a sign which depends on the magnitude of var(a). The first term of (15) is negative, the second is positive. As for shareholders, the existence of market uncertainty (var(a)) combined with risk aversion (negative second derivative of U(.)), will lower the equilibrium level for managers. It moderates the incentive effect of opening the equity capital to managers. The higher the volatility in the market noise is, the higher the capital opening should be (for a given exercise price), to conveniently stimulate the managers. For a low volatility of the market price (or a low risk aversion), the contract equilibrium for managers remains an increasing function of k (through the positive last term in relation (15)).
Risk-averse managers are not encouraged by an unlimited opening of the capital of the firm (cf. Lambert, Larcker et Verrechia, 1991). The optimal equilibrium level is an inverse function of var(a). A market noise leads to the fear of an over-evaluation of the actual value of the stock. We may imagine that, for a given value of E and an high value of var(a), k** becomes lower than k*. So, the managers do not want to become « too much » owners of the firm. They implicitly ask for a discount. For a given value of E, there is no reason why k* from relation (8) and k** from (12) should be the same.

III - The setting of an optimal contract
A- The design of a stock option plan and the logic of a negotiation process

1 - The negotiation process


From the previous results, we can draw some conclusions on the way a trade-off will take place. The existence of a process of negotiation between shareholders and managers should be underlined because the formers need information on the sign of the relation between k* and E* and on the location of the optimal contract curve. Both parties know the existence of a positive effort function: They have to fix the parameters of the contract, but they have partial information regarding the shape and the calculation of the function itself. Remember that the gain of cash flow depends on the managers’ utility function. Shareholders have few information on it. So, even if the function of cash flow gains is exactly identified, the exact knowledge of the derivative of the effort function f’ is asymmetrical. Moreover shareholders do not know the real value p here because they only have an estimated distribution of the information bias b. A negotiation process will induce the delivery of a private information and can lead to see in which logic shareholders stand “vis-à-vis” the managers. Shareholders know that the final percentage of issued capital, k, is their legal responsibility. They can begin with any arbitrary set of values k0 and E0, and force the managers into a solution which is not located on the equilibrium relation between k* and E*. Ignoring this could lead to a sub-optimal situation, even if, in absolute terms, both parties increase their wealth. We are in a process of negotiation because, in the case of deviation versus the optimum incentive equilibrium, managers will have an interest in signaling the loss of opportunity to shareholders. The setting of an optimal contract entails a preliminary period of exchange of information where, explicitly or implicitly, managers are delivering information. Because they are (by hypothesis) rational, the counter propositions they issue should be located on the (here unique) equilibrium curve.
We have to analyze the iterative process of negotiation between the two parties to define the terms of the optimal incentive contract. To illustrate it, we consider here the situation of an asymmetry simply limited to the sign of the optimal contract relation between E* and k*. We consider for the moment that a unique equilibrium curve exists which is unknown to shareholders (for instance they ignore the optimal cash flow gain optimally set by managers, emax(.) and e’max(.); any other parameters being fixed and given). This case corresponds to a simplification of (8). The sign of the relation between k* and E* at equilibrium can be revealed by managers although shareholders ignore the potential increase in cash flow due to incentive. At the beginning of the process, the shareholders will offer a couple of values (k0, E0) whose optimality they do not know. If the managers are asked to reply by offering two couples of values (k1, E1) and (k1’, E1’) such as that k1> k1’ and E1>E1’, the shareholders will realize that they are in a trade-off equilibrium leading to a positive relation between E* et k*. They will draw the conclusion that the managers are aware that extra cash flows depend on their « efficient » efforts corresponding to a high probability of success or to a productive function of gain of cash flow (see figure 3 - a). Conversely, if the set of the managers’ replies (k1, E1) and (k1’, E1’) are such that k1>k1’ and E1<E1’, we are in the opposite case where the dominant logic is dilution of their wealth and entrenchment of managers. Stimulation using stock options is largely ineffective, it is then necessary to give managers both a large share of the capital and a strong discount. (Figure 3- b). 

The success, or not, of a bargaining process leading to equilibrium depends on the information on the sign of the relation. If dk*/dE* is positive, it will stimulate managers to arbitrage between capital share opening and discount in the subscription price. In the opposite situation of an inverse relation between the opening rate and the subscription price, the negotiation, from the shareholders point of view, entails lowering the price to be sure that the managers will not be surely opportunistic as far as they will be motivated if E<C1. But C1  decreases itself as k increases because of the dilution effect. So, the shareholders have to lower E again. The process of negotiation does not lead to an equilibrium at any time. The shareholders, in order to stimulate the managers, should give them a larger share of capital and, because of the dilution, a higher discount. The “looting” managers will react to this because they know perfectly well that the value of the firm, in a scheme of pure opportunism, is constant and equal to V0= X0/r = N.C0 + k.N.E.

The process is diverging because, step by step, the equilibrium relation leads towards the maximum percentage of issued capital which will drive away the shareholders and allow managers to buy the firm with an almost zero exercise price. This is clearly the ultimate aim of diverting managers : to buy the whole firm without paying anything. Their attitude is thus revealed and the process of negotiation leads to an upward oriented divergence which does not succeed. On the contrary, the process of downward oriented negotiation will lead to the absence of agreement of a stock option plan (Figure 3 - b). With k*=0, an equilibrium exists on the value of the firm and the relative situation of shareholders and managers. The latter, as potential diverters, have no access to the capital. So, in the situation where dk*/dE* is negative, the negotiation will not theoretically result in an agreement on a stock option plan.

INSERT HERE FIGURE 3a and 3b

It follows then that only optimal contracts negotiated within conditions of a sound trade-off between a larger discount in price or a larger share of the capital will appear. The existence of a process of negotiation should eliminate the « inefficient » stock option plans, i.e. those based on an entrenchment, the opportunism of managers and/or diversion linked to a transfer of wealth from diluted shareholders. The selection of the stock option plans through a process of negotiation led by rational agents is of prime importance. Theoretically, it ensures that only stock option plans based on a trade-off that eliminates fear of opportunism, will emerge. Consequently, it is then perfectly logical that the market receives positively most news concerning the issue of a stock option plan by a firm, knowing that inefficient stock option plans would be eliminated through a negotiation process. 

2 – Conditioning Variables of the Process of Negotiation
The previous analysis ignores the direct effect of information delivery and communication policy on the process of negotiation. We supposed that parameters were fixed and given and there existed one unique equilibrium contract curve in the plan (E, k). The effective process of negotiation goes beyond the simple definition of an optimal couple of values from optimal conditions, but includes the action of conditioning variables. The equilibrium curves for shareholders can then be manipulated. Let us calculate the derivatives of E[U(Wa)] versus successively a and b.
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After simplification, we obtain:
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(17)


The shareholders’ wealth is negatively linked to the market noise because of the negative value of U''. The higher the stock is on the market at time t0, the higher its value seems to be in excess of the real economic value of the discounted cash flow. The expected utility of shareholders issuing a stock option plan is negative because the return to the fair value of the stock will entail losses for managers. So they are less inclined to improve the economic cash flow of the firm. On the contrary, shareholders’ wealth increases when a is negative, i.e. when the stock appears undervalued on the market. This temporary under-evaluation does not last, the correction move results in a stimulating profit for managers. So, the shareholders of a company with a substantial price under-valuation in the stock market are likely to issue stock option plans : they will profit from the market losses similar to a discount in price leading to a powerful stimulation for managers. This leads to flows of stock option plans during the period of under evaluation or decrease in the stock market
. 

Recalling that F is the left hand side of shareholders’ equilibrium relation (8), we can put into evidence the modification of the equilibrium locus due to the effect of some parameters. We get first the sign of dE*/dvar(a) by :
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(18)
The concavity of the utility function (U''<0) leads to a negative derivative ; so the volatility, as expressed by a white noise in the stock market price, induces a drop in the equilibrium level which means a possible decline of E in order to avoid the risk of a sub-optimal equilibrium. In the general case, an uncertainty in the value of the stock entails a decrease in the subscription price (or an increase of the opening rate) ensuring enough efficient incentive of the managers and compensating for them the risk linked to a noise in the market (cf. figure 4).

INSERT HERE FIGURE 4


Looking at the derivative of the expected utility of wealth with regards to the bias in information, we get:
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It is of the same sign as : 


[image: image29.wmf]]

'

[

.

)

var(

.

)

1

.(

(.)

]

'

'

[

]

'

[

).

(

)

,

cov(

].

'

'

[

]

~

).

~

(

'

[

U

E

b

b

k

r

e

U

E

U

E

b

E

Wa

b

U

E

b

a

W

U

E

-

+

=

-

-

=

-


(20) 

So the derivative dE[U(Wa)]/db is negative when :
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We will first consider the particular situation of a negative bias b which corresponds to modest managers. The derivative turns positive for risk neutral managers (U’’=0). Increasing a negative bias will profit shareholders’ wealth. But for risk averse shareholders and for some values of U’’, the relation (21) can be verified and the derivative turns negative. This entails that if a negative bias exists, it will not systematically improve the shareholders’ equilibrium level. Consequently, the information bias issued by managers is generally a bias of boasting or exaggeration because then relation (21) is always verified. We will now focus only on this situation (b>0).



A positive biased message will lead to a negative derivative. Such a situation will not mean a total lack of reaction for the shareholders facing suspicious or partial information from the managers. The value of the derivative depends on the ratio 1/(1+k), which implies that shareholders can deliberately and strongly increase k to bring the derivative down to zero and to immunize their wealth to any information bias. This behavior aims at « embarking » the managers in the firm, associating them directly with the success of the stock option plan. The managers can also react against this attempt to root them in the firm by refusing the plan. We again find the logic of divergence in the negotiation of a plan between the two parties : a strong bias towards exaggeration from the managers can lead shareholders to reply by deliberately increaseing the participation in of capital to force the former to react. To get more insight we need to derive F versus the information bias:
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Looking at the left hand side of (8), the bias in shareholders’ information modifies the equilibrium relation. The sign of the above expression is undetermined. For example, in the situation of a strong bias detected by the shareholders, they would correct the terms of the stock option plan. The reaction of shareholders with regard to an expected information bias may mean a move towards the right of the equilibrium curve. It means that, as a consequence of doubt, they would tend to reduce the participation offered in the firm’s capital or to increase the exercise price (this last situation is illustrated in figure 5). This can lead the shareholders to propose a null or even a negative discount (i.e. « out-the-money » stock options). This situation implies that the managers must pay a positive premium higher than the stock market price. At most, a very high perceived bias in information leads to a failure in concluding a stock option plan, because the discount and/or the opening rate will go down to zero. Thus, to help in the agreement of a plan, the managers are urged to deliver fair information (Desbières, 1990). We stand then either in a better transparency logic, or in its opposite, the manipulation of information (see figure 5).

INSERT HERE FIGURE 5


The quality of the information attached to the probability of success is measured by var(b). It appears as a trustworthiness coefficient. We have :


[image: image32.wmf](

)

(.)

'

*).

1

(

(.)

sgn

)

var(

e

k

e

b

d

dF

+

-

=








(23)
The sign of that derivative is undetermined. It should be emphasize that relation (23) is strictly opposite to relation (22).. Such a possibility means that the fuzzy perception of the objective probability of profit entails a balancing effect on the equilibrium relation F: if b impacts the equilibrium relation in one direction, var(b) will weight in the other way (dvar(b)/db>0). These two variables are perceptions by investors of the information delivered by the managers, p*. The average estimation of a positive bias is linked to the quality of the information by a measure of its fuzziness. The more managers lie, the more their credibility is doubtful. So, aware rational investors should link the magnitude of the estimated bias and the variance attached to the information on the probability of economic success, var(b). Conversely, an unbiased information coming from very trustful managers is totally credible (var(b)=0). Managers ignore the shareholders’ estimation 
[image: image33.wmf]b

 and var(b) used to solve their equilibrium optimal curve (8). Nevertheless, they know that a balancing process develops if they adopt exaggeratedly boastful attitude because of the inverse sign of relations (22) and (23). This explains why deliberatly lying information such that p*=1 is not optimal. If, for instance, they want minimize the paid exercise price E and knowing that dF/dE<0 (i.e. for shareholders, a decrease in E means an increase in F), they may modify, ceteris paribus, the equilibrium relation F using a bias such that dF/db is negative. A manipulating boastful bias b lowers the value of F. But the consequences in terms of trustworthiness are important (dF/dvar(b) being positive); the shareholders may then react to restore the equilibrium by raising the awarded exercise price E. 
For managers, the information policy consists to compare the relative effects of dF/db versus dF/dVar(b). In the situation where the consequences of dF/db weight more than of dF/var(b) (considering relation (8)), it is not efficient to bias the economic information on the probability of success because the larger loss in trustworthiness deteriorates the optimal equilibrium curve of shareholders. It is then more productive to decrease the variance of b and to deliver a better quality information or a message of certainty which will lead to a fall in E and consequently a wider discount (for a given value k*)
. In such a situation, the managers are encouraged to issue a fair signal to shareholders. If, on the contrary, the consequences of dF/db are of lower impact than of dF/var(b), the issue of a bias becomes productive in manipulating the optimal shareholders’ optimal equilibrium. The comparison of the different aspects of information on the probability of success policy is complex and risky for managers. Looking at shareholders’ equilibrium relation (equation 8), they do not know how is perceived the bias and the in information; moreover, they do not know the shareholders’ risk aversion coefficient which is necessary to estimates the consequence of the delivered information. A best one way and effective solution for managers should be is then to disclose some information on the true economic value of the stock. By improving the quality of the information beyond the public market price, they lower the variance of the market noise var(a) as perceived by shareholders. We know that the expected utility of shareholders will improve with better quality information on the market price (relation 17). Using this medium leads to a partial disclosure of private information because managers know the true economic value of the firm and have better quality information 
.  
B-Condition of a unique equilibrium

We saw that the optimum conditions necessary to satisfy jointly (8) and (12) will lead to different equilibrium values k* and k**. We might doubt of the existence of a unique incentive scheme for shareholders and managers. This would ignore the fact that a stock option plan is characterized by a double set of values k and E. Two parameters exist to optimally stimulate the managers and to optimize the wealth of both parties. The two optimum conditions that have to be satisfied define a system of two equations with two unknown values k* and E*, assuming other variables are given (cf. figure 6). The system of two relations (24a) and (24b) will lead to a joint equilibrium, both groups aware that the effort of the managers a priori depends on the optimal percentage of issued capital.
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INSERT HERE FIGURE 6
Previously we saw, at the managers’ optimal equilibrium, the negative relation between the exercise price and the stock market volatility (equation 14). The managers may be more inclined to deliver fair information on the cash flow and the real value of the firm. This attitude allows them to improve their optimal level of wealth when negotiating the stock option plan by informing the shareholders. Managers know the true stock value C0. Improving the quality of the information on the economic value of the firm (lowering var(a) for public investor) will put them in a better situation. They will avoid the risk to be granted stock options when stocks are relatively overvalued. By lowering the market noise as perceived by shareholders, they can face a less risky option plan and accept to pay a higher exercise price. Both relations (14) and (18) play in the same direction for managers and shareholders: if the exercise price increases, the joint global equilibrium improves for both agents. 
INSERT HERE FIGURE 7
For a supposedly positive value of dFm/dk**, the locus of optimal contracts is an increasing curve in the two dimensions E and k. If we consider the points characterizing the optimal contracts for shareholders, we obtain an equally increasing curve, but of different slope. The two curves cross each other at a unique point defining the optimal contract for both shareholders and managers under conditions of uncertainty and market noise (see figure 9-a). This optimal incentive contract is unique because of the monotonicity of the curves. If the market noise disappears, the problem becomes simpler because the managers are not pushed to optimize in the same way. If var(a) is null, the constraint (24b) falls because the derivative is always positive. An infinity of optimal contracts exists which are characterized by a trade-off between the discounted exercise price and the percentage of issued capital given by the equilibrium relation of shareholders (24a) (see figure 8-b). The shareholders will have to bargain to know in which context between k* and E* they are. Even in that eventuality, managers can influence the setting of the contract through the information delivered on the probability of success, E(b) and var(b). 

A noise in the price of the stock in the market makes things more complicated for managers, but will lead to the existence of an optimal equilibrium for both parties, thus justifying the hypothesis (1). 

INSERT HERE FIGURE 8
The optimal equilibrium for managers doesn’t depend only on the information bias they issue to the shareholders. At first, b is an independent variable left at their disposal to influence the probability of increasing the cash flow. So, they have the possibility of influencing the process of negotiation and participate in the setting of the conditions, even if the final choice of the percentage of issued capital k and the exercise price E is made by shareholders. The signaling bias from the managers is very important, because the expected value and the variance of the bias b directly modify the calculation of the optimal value of the shareholders’ wealth. The shareholders are then stimulated by the acquisition of extra-information and enter in an iterative process of negotiation. Managers would however not be driven to exaggerate their signals because we already saw that, in such a perspective, the shareholders can react by more restrictive conditions in the percentage of issued capital and the discount in price (see above discussion on the sign of dF/dvar(a)). Ultimately, if the perceived information bias is excessive, the shareholders will not grant a stock option plan. Managers are encouraged to give fair information on the real chances of getting additional cash flow. The process of negotiation in itself allows the delivery of information and helps to converge to a joint equilibrium economic contract
.
An equilibrium point exists for both parties if at least two variables are jointly left at their disposal. For a given E, in the first step, a negotiation based on the initial limit values k* and k** initiates a dynamic converging toward a joint optimal solution. If, conversely, one variable is out of range due to legal restrictions or strategic limitations from one side (for instance restriction on k by shareholders to maintain their control on the firm or legal restrictions on the discounted exercise price), the optimal term of the stock option plan cannot be defined through negotiation. A plan can always be concluded, but it will then be sub-optimal. It means that it will not increase the value of the firm as much as it could, that the profit could have been better or that behavior diverting part of potential wealth is possible.

C – The design of stock option plans

In the case of an important additional cash flow due to a productive effort from managers (high f', so dk*/dE*>0), a fair incentive contract can be set on the basis of a trade-off between the opening rate and the discount. If, for any reason, a null discount becomes mandatory, the optimal rate k* will then be unique. Then there exist no possibility of choice for the shareholders, nor any opportunity to build a stock options policy based on a trade-off between influential variables k* and E*. The absence of discount possibilities will restrict the choices and dramatically increase the eventuality of poor management incentive policy. In most cases these plans will be sub-optimal and open the way to strategic behaviors. Any legal or contractual restriction limiting or prohibiting a discount in the subscription price is harmful and can entail a social cost. 

We can imagine situations where a fair contract can be set on a premium in the subscription price. This means that managers accept to pay when exercising a price which is above the current stock price. In fact, they are willing to pay a future premium to become shareholders and to get a higher opening of the capital. This acceptance clearly reveals publicly a situation of « productive » effort, i.e. dk*/dE*>0 (for instance, Desbrières, 1997).

The previous remarks should be put in a wider perspective if we take into account the tax aspects. We can imagine, if we were in a system of zero or limited taxation on capital gains resulsting from the exercise of stock options, that the tax advantage (due to better treatment) could compensate the impossibility of a discount. Let us consider an advantage due to a lower rate of taxation (T = T1 – T2 with T2<T1. The exercise price of the stock options is C0. At maturity when exercising, the stock price is CT, the tax advantage is (T.[CT - C0]. If we compare this with the initial situation where the tax rate was T1, the profit due to exercising the option is (1+(T)(CT-C0). Therefore, the tax aspect appears as a multiplicative factor. It underlines the fact that a tax incentive for managers only exists when an exercise profit exists (CT>C0). This subscription profit appears only if managers are efficiently stimulated to manage the firm in order to increase its value. When analyzing stock options, the tax hypothesis should be placed after the stimulation hypothesis, although we acknowledge that some empirical studies do conclude on the preeminence of the tax motivation (Long, 1992). 

However, a discount in the exercise price can not be seen as exactly similar to a tax saving for two reasons. The first is that a tax system continually changes, which makes this tax advantage random. The second reason is that the tax gain is a proportion of the capital gain, and depends on the tax situation of the involved person. For instance, in some countries, personal tax rates are not fixed, but vary according to the global income of the manager. The discount, in comparison, is known and is fixed from the beginning. Introducing the tax aspect is complex and leads to an option with exotic features (i.e. stochastic exercise price).

On another hand, the trade-off between discount and exercise price can induce a negative effect related to an element which is ignored in the model : a possible loss of control by shareholders. When arbitraging, the shareholders may fear diversion and react by offering a very high discount, but if they increase the opening rate, the capital will be diluted and they can lose their control. However, if they focus only on the dilution risk, they may accept a sub-optimal stock option contract which generates a lower increase in cash flow compared to what would have been possible. In such a situation, they « pay » the implicit cost to maintain their control of the firm.

The uncertain framework outlines the role of asymmetrical information. It shows the existence of a negotiation process which has two major consequences: it eliminates non incentive stock option plans, and it induces the delivery of information leading to the definition of an optimal contract for both parties.

IV - Conclusion

A stock option plan is a contract whose optimum is quite subtle and doesn’t follow the logic of mandatory choices imposed by managers. Two variables appear to be of prime importance, the percentage of issued capital and the subscription price of new stocks. Granting a stock option plan without questioning the values of these two parameters or considering only one of them will certainly not lead to a situation of an optimal equilibrium. Thus one should better incite the managers and optimize the wealth of the two parties.

Any contractual agreements or legal rules introducing restrictions in defining an optimally incentive contract between shareholders and managers will induce a social cost of mis-optimization. 

This article shows that a stock option plan takes place in a situation of iterative negotiation, either explicitly or implicitly, between shareholders and managers. A moral hazard on the behavior of the managers exists at the issue of a stock option plan. The shareholders may question the willingness of managers to increase the economic cash flows. A stock option plan can be an opportunity for the managers to “settle down” in the firm and divert a part of the economic value. We show that, in case of low efficiency and low additional profit due to the managers’ action, the process of negotiation will outline situations where the increase in cash flow is not high enough for the shareholders. The problem, in a framework of asymmetry of information, is to detect stock option plans leading to a productive stimulation of managers and creating wealth for both parties. In such a situation, an optimal equilibrium exists characterized by a trade-off between the percentage of capital issued to newcomers and the discount in subscription price. Conversely, the negotiation may degenerate in a diverging process revealing the lack of stimulation or the inefficiency in creating sufficient additional cash flow, so it can not lead to the agreement of a stock option plan. A selection mechanism between « good and efficient » stock option plans for the two parties on the one hand, and « bad and inefficient » plans on the other hand, follows and, if shareholders and managers are totally rational, will theoretically entail that only efficiently and optimally defined plans will appear. To ensure that the process of negotiation leads to an optimal solution, it is necessary that the choice is not restricted by both parties or by an external regulator. If this is the case, we are not sure that the process of negotiation will be efficient in delivering to shareholders private information about the real probability of gain of cash flow. 

Moreover, the negotiation process is pegged with an information policy from the mangers to shareholders. In itself, it conveys extra information in case of a bias in the economic perspectives or a mispricing in the valuation of the stock on the market. We show that managers and shareholders would reduce that noise and exchange information to improve the level of equilibrium of the stock option plan. An equilibrium will exist in that situation; it is defined by trade-off conditions between the percentage of issued capital and the discounted price. Although, from a legal point of view, a stock option plan is the decision of shareholders, they are interested in getting information they do not have on the true probability of success of the managers in increasing the cash flow of the firm or on the market noise. Because the managers enjoy better information, and because that asymmetry is taken into account by shareholders in the form of a risk in information quality, the former are incited to deliver accurate information on the future in order to improve both parties’ optimum levels.

APPENDIX 

Calculation of the derivative 
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From (7) in the text, we know that the derivative has the sign of the expression between brackets:
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(A1)

The terms e(.) and e'(.) can be extracted from the expectation operator because they are non random optimum values (cf. (1)).
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Using the formula : 
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(Cf. Rubinstein(1976) or Losq and Chateau(1982)),.the terms E(a.U'(Wa)) and E(b.U'(Wa)) are equivalent to :
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Replacing in (A2):
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(A4)

From the expression of Wa (see eq. (5) in the text), we get :
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(A5)

We recall that cov(a,b) = 0, because the market noise is not correlated with the biased appreciation by the shareholders of the probability of the increase in profit due to the managers’ action.
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Multiplying by (1+k*), and dividing by E(U'), we finally get:
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Calculation of the derivative dFm/dk**
From the expression (12), we have:
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(B1)
Considering the last term:
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Replacing in (B1):
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After simplification, the derivative has same sign as :
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Figure 1 – Simulations of equilibrium relations between k* and E* according the probability of success (positive incentive framework; probability of success varying from 20% to 100%; C0:100; r:0,10; effort function: e(Wm)=2.Wm/(1+Wm))
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Figure 2 - Relations between k* and E*







Figure 4- Influence of a noise in market value on the equilibrium relations between k* and E* for shareholders






Figure 5 Influence of a bias in the information given by managers to shareholders






Figure 6 Optimal wealth of shareholders and managers according the opening rate (for a given exercise price)








Figure 7 Influence of a market noise on the managers equilibrium relations









Figure 8–a Unique equilibrium contract
Figure 8–b Multiples optimal contracts
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� The purchasing stock options plans seem to be dominated by those based on underwriting ones (Desbrières, 1997). Moreover, there are not very often used.


� In France, this part can not represent more than 1/3 of the equity capital.


� The stock options are non tradable call options what means in our context that the managers can only exercise them at t=1 without any possibility to go short at time t=0.


� Because our analysis focuses on the trade-off between the discount in value and the dilution effect, we do not consider the optional feature of stock options. The ex ante exercise at t=1 is assumed, so we do not need to refer to option valuation models in a multi sequential framework. Moreover, stock options plans with premium exercise prices seem to be extremely uncommon.


� We know that managers also have utility for wages and leisure. We formalize their behavior “ceteris paribus” and consider uniquely their increase in wealth linked to the stock options plan. In fact, the other arguments of their utility function are behind the opportunism hypothesis. 


� We should not consider the hypothesis of a negative additional cash-flow because the effort function is positive and if managers do nothing more, the firm’s cash flow will stay the same.


� See article, pp. 374-375


� The value C1(emax) depends also on k .


� At optimum, the functional relation for shareholders is (see below the case of an uncertain cash-flow):


	�EMBED Unknown���	


We know that e(.) is positive and e’k(.) is generally positive except at the point emax chosen by the managers where it is null. By looking at the previous relation, it does not give any possible solution for shareholders.


� In the basic framework where the optimal utility of the managers depends only on a fixed value emax, the optimal stock options contract for the shareholders will be the one with k slightly positive but close to zero, and E slightly below C1(emax). Obviously, it leads to “out of the money” option plans with positive premiums which were excluded by hypothesis. 


� We thank one anonymous referee for this remark.


� We eliminate the idea that the cash-flow becomes lower after a stock option plan than before. It will mean that the economic profitability of the firm is negatively affected by the setting of an incentive contract. Here, we consider that the incentive hypothesis holds. 


� This relation is obtained by setting to zero the derivative of shareholders’ wealth versus k.


� The managers’ expected wealth is : � EMBED Equation.3  ���, recalling that they are risk neutral.


� Conversely, if the logic is to privilege a dilution effect and a possible “entrenchment” of managers, the percentage of capital given under stock options plans should be high and above 50%. This can explain what was observed in small companies in the NTC sector during the Internet bubble at the beginning of 2000.


� It can be shown that the risk aversion hypothesis will lead to more complex but similar results (and conclusions) as the ones with risk neutrality when the information set is symmetric between parties.


� Moreover, we can also refer to the existence of controlling shareholders which are very common in Europe or in Japan; cf. La Porta et al. (1999). Theses ones are the shareholders who negotiate stock options with managers to improve the firm efficiency. Their financial wealth is by definition under-diversified, and they are more risk sensitive than pure outside diversified investors.


� The existence of a bias can be linked with earning or information manipulation by managers. The fact that shareholders are aware of a bias prevent from behavior such that managers systematically report p*=1. The credibility of the information delivered by managers is endogenous in our model since we can imagine a relation between the size of the bias and the estimated error as perceived by the shareholders. Var(b) appears as a credibility factor. A situation of perfect information (i.e. var(b)=0) is not source of error and the shareholders will estimate accurately the bias and, consequently, the true probability of success without error.


� As far they are risk averse. If U'' = 0, their optimum is clearly the maximum opening of the capital. For its part, the derivative of the expected wealth versus E remains strictly negative.


� And conversely, this leads to complaints from managers during periods of stocks decline. We observed, in October 1997, that complaints of managers were directly linked with the stock exchange crash. They had asked for a renegotiation of the terms of the plans in such a way as to reduce the exercise price of the stock options and maintain their initial profit and incentive pressure.


�Or symmetrically at a higher opening rate than in a situation of information bias.


� By definition, var(a) is lower for managers who know the true market noise process by observing both series of market prices and economic values. Shareholders looking only at the market price, estimate var(a) with some additional error.


� The convergence between agents to agree on a joint equilibrium contract is a process where agents are making « subjectivist » choices based on their forecasted utility, risk aversion and opportunity costs. The process focuses on behavior and choices, not on an objective equilibrium variable such as prices in a market. Convergence is the road to common subjective choices made in a market framework or in a pure contractual framework without market (see Buchanan, 1969). « The equilibrium in the « subjectivist economics » espoused by Hayek is described behaviorally. It is attained when the plans of participants in the economic interaction process are mutually satisfied. Although prices continue in this equilibrium to bear some relationship to costs, such costs carry no objective meaning »(p50). 
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												1		5.7981347086		0.282		3.99		0.31						na		na

												r=0,3		5.0595578462		0.305		na

														4.3308612882		0.335		na		5.791843864		0.3

														3.6145633042		0.375				11.3333333333		0.25

														2.9141436534		0.425				46.8894445324		0.35

																				136.0344660914		0.15

												r=0,4

												1		3.9710549987		0.35		2.66		0.251						-2.41		0.261

														3.4375872725		0.385

														2.9139015278		0.425

														2.4019611025		0.47

														1.905		0.525



&A
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Feuil1

		1		1		1		1

		0.9		0.9		0.9		0.9

		0.8		0.8		0.8		0.8

		0.7		0.7		0.7		0.7

		0.6		0.6		0.6		0.6



100

90

80

70

W_a, p et E

21.4356651306

20.2481575012

19.0926532745

17.9463920593

19.0369777679

17.7493343353

16.4893074036

15.2244338989

16.6497173309

15.2386360168

13.8429365158

12.4069166183

14.2767305374

12.7078466415

11.1210689545

9.3919248581

11.9223804474

10.14

8.2367153168

5.5926685333



SE

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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k*, p et E

0

0

0

0

0

0

0

0

0

0

0
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0

0

0

0

0

0

0

0

0

0

0



Feuil2

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



1

0,9

0,8

0,7

0,6

E

k*

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ESal

		1		1		1		1

		0.9		0.9		0.9		0.9

		0.8		0.8		0.8		0.8

		0.7		0.7		0.7		0.7

		0.6		0.6		0.6		0.6
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r=0,1

r=0,2

r=0,3

r=0,4

k* et p

0.122

0.205

0.282

0.35

0.132

0.225

0.305

0.385

0.144

0.245

0.335

0.425

0.16

0.27

0.375

0.47

0.18

0.295

0.425

0.525



Calculse

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



1

0,8

0,6

0,4

0,2

E

k*

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Calcul

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



1
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E
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0

0

0

0

0

0
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0
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0

0

0

0

0

0

0

0

0

0

0

0

0



Module1

		

				0.02		0.025		0.03		0.035		0.04		0.045		0.05		0.055		0.06		0.065		0.07		0.075		0.08		0.085		0.09		0.095		0.1		0.105		0.11		0.115		0.12		0.125		0.13		0.135		0.14		0.145		0.15		0.155		0.16		0.165		0.17		0.175		0.18		0.185		0.19		0.195		0.2		0.205		0.21		0.215		0.22		0.225		0.23		0.235		0.24		0.245		0.25		0.255		0.26		0.265		0.27		0.275		0.28		0.285		0.29		0.295		0.3		0.305		0.31		0.315		0.32		0.325		0.33		0.335		0.34		0.345		0.35		0.355		0.36		0.365		0.37		0.375		0.38		0.385		0.39		0.395		0.4		0.405		0.41		0.415		0.42		0.425		0.43		0.435		0.44		0.445		0.45		0.455		0.46		0.465		0.47		0.475		0.48		0.485		0.49		0.495		0.5		0.505		0.51		0.515		0.52		0.525		0.53		0.535		0.54		0.545		0.55		0.555		0.56		0.565		0.57		0.575		0.58		0.585		0.59		0.595		0.6		0.605		0.61		0.615		0.62		0.625		0.63		0.635		0.64		0.645		0.65		0.655		0.66		0.665		0.67		0.675		0.68		0.685		0.69		0.695		0.7		0.705		0.71		0.715		0.72		0.725		0.73		0.735		0.74		0.745		0.75		0.755		0.76		0.765		0.77		0.775		0.78		0.785		0.79		0.795		0.8		0.805		0.81		0.815		0.82		0.825		0.83		0.835		0.84		0.845		0.85		0.855		0.86		0.865		0.87		0.875		0.88		0.885		0.89		0.895		0.9		0.905		0.91		0.915		0.92		0.925		0.93		0.935		0.94		0.945		0.95		0.955		0.96		0.965		0.97		0.975		0.98		0.985		0.99		0.995		1		1.005		1.01		1.015		1.02		1.025		1.03		1.035		1.04		1.045		1.05		1.055		1.06		1.065		1.07		1.075		1.08		1.085		1.09		1.095		1.1		1.105		1.11		1.115		1.12		1.125		1.13		1.135		1.14		1.145		1.15		1.155		1.16		1.165		1.17		1.175		1.18		1.185		1.19		1.195		1.2

		W_m (p= 1 99,9 )		0.0032262071		0.0047211835		0.0068846397		0.01017639		0.0157489873		0.0265526688		0.0505329414		0.0997041847		0.1706258126		0.2508929854		0.3343418941		0.4188349397		0.5034809108		0.587852676		0.6718193168		0.7552266187		0.8380189618		0.9202187381		1.0017064698		1.0825692743		1.16270929		1.2422228367		1.3210580068		1.3991789812		1.4766831489		1.5535243942		1.6297097729		1.7052017564		1.7801043623		1.8543711217		1.92800955		2.0010270882		2.0734311034		2.1452288882		2.2163836885		2.2869959425		2.3570226143		2.4264708026		2.4953475009		2.5636595983		2.6314138821		2.6986170398		2.7652756604		2.831396236		2.8969851632		2.9620487443		3.0265477893		3.0905827966		3.1541104657		3.2171367729		3.2796676027		3.3417087481		3.4032659133		3.464344715		3.5249506842		3.5850892679		3.644765831		3.7039856572		3.7627539511		3.8210758394		3.8789563721		3.9364005245		3.993413198		4.0499992216		4.1061633532		4.1619102811		4.2172446248		4.2721709365		4.3266937022		4.3808173431		4.4345462162		4.4878370578		4.5407912526		4.5933632659		4.6455572179		4.6973771702		4.7488271261		4.7999110323		4.8506327792		4.9009962025		4.9510050839		5.0006631521		5.0499740835		5.0989415037		5.1475689877		5.1958600612		5.2438182014		5.2914468378		5.3387493528		5.3857290829		5.4323893192		5.4787333082		5.5247642527		5.5704853125		5.6158996047		5.6610102052		5.7058201487		5.7503324298		5.7945500032		5.838475785		5.8821126527		5.9254634465		5.968530969		6.0113179869		6.0538272305		6.0960613952		6.1380231414		6.1797150956		6.2211398504		6.2622999655		6.3031979679		6.3438363526		6.3842175831		6.4243440918		6.4642182806		6.5038425213		6.543219156		6.5823504977		6.6212388308		6.6598864112		6.6982954673		6.7364681998		6.7744067826		6.812113363		6.849590062		6.8868389752		6.9238621724		6.9606616986		6.9972395742		7.0335977954		7.0697383343		7.1056631397		7.1413741372		7.1768732294		7.2121622964		7.2472431965		7.2821177656		7.3167878185		7.3512551487		7.3855215286		7.4195887103		7.4534095642		7.487084359		7.5205650706		7.5538533721		7.5869509175		7.6198593418		7.6525802613		7.6851152741		7.7174659601		7.7496338814		7.7816205824		7.8134275902		7.8450564149		7.8765085494		7.9077854704		7.9388886378		7.9698194956		8.0005794717		8.0311699782		8.0615924119		8.0918481541		8.1219385712		8.1518650144		8.1816288205		8.2112313116		8.2406737957		8.2699575666		8.2990839042		8.3280540746		8.3568693305		8.3855309111		8.4140400425		8.4423979377		8.470605797		8.498664808		8.5265761458		8.554340973		8.5819604402		8.6094356859		8.6367678369		8.663958008		8.6910073028		8.7179168132		8.74468762		8.7713207928		8.7978173902		8.8241784603		8.85040504		8.876498156		8.9024588244		8.9282880512		8.953986832		8.9795561526		9.0049969887		9.0303103063		9.0554970618		9.080558202		9.1054946643		9.1303073766		9.1549972581		9.1795652183		9.2040121583		9.22833897		9.2525465366		9.2766357328		9.3006074246		9.3244624698		9.3482017175		9.3718260091		9.3953361773		9.4187330472		9.4420174358		9.4651901523		9.4882519981		9.5112037669		9.5340462451		9.5567802114		9.5794064371		9.6019256864		9.624338716		9.6466462759		9.6688491086		9.6909479499		9.7129435288		9.7348365672		9.7566277806		9.7783178777		9.7999075607		9.8213975252		9.8427884605		9.8640810495		9.8852759689		9.9063738892		9.9273754748		9.9482813838		9.9690922687

		W_a (p= 1 99,9 )		0.061310354		0.0888473406		0.1294879899		0.1907539994		0.2937246817		0.4900593071		0.9106588282		1.7128033588		2.7437635432		3.7598920827		4.6763127729		5.4844658627		6.1935113854		6.8159138355		7.3646590751		7.8497538808		8.2801896175		8.6639879818		9.0064224523		9.3136458633		9.5892440831		9.8377826934		10.0619846675		10.2642887496		10.4477367775		10.6139613394		10.7647318191		10.9013016543		11.0256522643		11.138612859		11.241232647		11.3344405041		11.4190616856		11.495831828		11.5651773078		11.6281843207		11.6851130715		11.7364429397		11.7826071471		11.8239981314		11.8609721914		11.8938535104		11.9229376541		11.9484946214		11.9707715135		11.9899948748		12.0061911571		12.0199325358		12.0311940987		12.0401387657		12.0469170469		12.051668175		12.054521119		12.0555954912		12.0550023591		12.052844976		12.0492194366		12.0442152696		12.0379159714		12.03039949		12.0217386628		12.0120016139		12.0012521151		11.9895499152		11.976951039		11.9635080612		11.9492703566		11.9342843281		11.9185936172		11.902239296		11.8852600438		11.8675654876		11.8494506647		11.8308136776		11.8116851742		11.7920941017		11.7720678153		11.7516321784		11.7308116565		11.7096294036		11.6881073427		11.6662662402		11.6441257757		11.6217046062		11.5990204266		11.5760900252		11.5529293365		11.5295534897		11.5059768539		11.4822130815		11.4582751472		11.4341753857		11.4099255266		11.3855367267		11.3610196015		11.336384253		11.3116402975		11.2867968906		11.2618627513		11.2368461844		11.2117551014		11.1865970409		11.1613791868		11.1361083867		11.1107911676		11.0854337526		11.0600420753		11.0346217939		11.0091783043		10.9837167531		10.9582420489		10.932758874		10.907271695		10.8817847723		10.8563021706		10.8308277669		10.80536526		10.7799181781		10.7544898865		10.7290835955		10.7037023666		10.6783491197		10.653026639		10.6277375795		10.6024844719		10.5772697289		10.5520956498		10.5269644253		10.5018781427		10.47683879		10.4518482602		10.4269083552		10.40202079		10.3771871962		10.3524091253		10.3276880525		10.3030253794		10.2784224376		10.2538804911		10.2294007393		10.2049843198		10.1805649162		10.1562799438		10.1320613205		10.1079099623		10.0838267349		10.0598124557		10.0358678957		10.0119937817		9.9881907975		9.9644595862		9.9408007515		9.9172148593		9.8937024393		9.8702639866		9.8468999628		9.8236107973		9.800396889		9.777258607		9.7541962923		9.7312102584		9.7083007929		9.685468158		9.6627125921		9.6400343101		9.6174335049		9.5949103479		9.5724649902		9.550097563		9.5278081788		9.5055969316		9.4834638984		9.4614091391		9.439432698		9.4175346034		9.3957148693		9.3739734953		9.3523104674		9.3307257584		9.3092193289		9.287791127		9.2664410898		9.2451691428		9.2239752013		9.2028591702		9.1818209447		9.1608604108		9.1399774453		9.1191719166		9.0984436849		9.0777926025		9.057218514		9.0367212571		9.0163006625		8.9959565542		8.9756887501		8.9554970618		8.9353812955		8.9153412517		8.8953767258		8.8754875079		8.8556733837		8.8359341343		8.8162695362		8.7966793621		8.7771633806		8.7577213568		8.7383530519		8.7190582241		8.6998366282		8.6806880162		8.661612137		8.6426087369		8.6236775597		8.6048183469		8.5860308374		8.5673147683		8.5486698746		8.5300958893		8.5115925438		8.4931595679		8.4747966897		8.4565036359		8.4382801321		8.4201259024		8.4020406701		8.3840241571		8.3660760846		8.348196173		8.3303841418		8.3126397098		8.2949625953		8.2773525161		8.2598091892		8.2423323317		8.2249216601		8.2075768906

		W_m (p= 0,9 99,9 )		0.0030313348		0.0043242849		0.0060643725		0.0084892057		0.0120974526		0.0179429637		0.0284056634		0.0490418976		0.0881796738		0.1461161777		0.214381722		0.2868785644		0.3610686305		0.4358027092		0.5105242424		0.5850372067		0.6591481997		0.7327799403		0.8058839016		0.8784882594		0.9504701326		1.0219229935		1.0927387233		1.1630241554		1.2327199853		1.3017815384		1.3703206425		1.4382815688		1.5056700852		1.5724380819		1.6387080202		1.704421876		1.769586011		1.8342067464		1.8982903564		1.9618430656		2.0248167438		2.08733234		2.1493345401		2.2108294637		2.271823146		2.3323215371		2.3923305032		2.4518558278		2.5109032131		2.5694782804		2.6275865715		2.6852335492		2.7424245985		2.7991129706		2.8554118498		2.9112701483		2.9666929837		3.021685397		3.0762523527		3.1303987407		3.184129377		3.2374490059		3.2903623007		3.3428738654		3.3949882358		3.4467098806		3.4980432029		3.548992541		3.5995621699		3.6497563021		3.699579089		3.7490346215		3.7981269318		3.8468599935		3.8952377234		3.9432639821		3.9909425751		4.0382772535		4.0852717153		4.1318762291		4.1782032925		4.2242008098		4.2698722816		4.3152211595		4.3602508469		4.4049646991		4.449366025		4.4934580871		4.5372441028		4.5807272453		4.6239106437		4.6667973846		4.7093905122		4.7516930292		4.7937078977		4.8354380396		4.8768863375		4.9180556353		4.9589487386		4.9995684158		5.0399173983		5.0799983815		5.1198140249		5.1593669532		5.1986597564		5.237694991		5.2764751797		5.3150028127		5.3532803478		5.3913102111		5.4290947975		5.466636471		5.5039375655		5.541000385		5.5778272044		5.6144202696		5.6507817982		5.6869139797		5.7228189764		5.7584989233		5.7939559288		5.8291920751		5.8642094185		5.8990099901		5.9335957958		5.9679688167		6.0021310098		6.0360843083		6.0698306217		6.1033718362		6.1367098155		6.1698464005		6.20278341		6.2355226413		6.2680658697		6.3004148497		6.3325713147		6.3645369778		6.3963135316		6.4279026489		6.4593059829		6.4905251671		6.5215618164		6.5524175264		6.5830938745		6.6135924198		6.6439147032		6.6740622479		6.7040365599		6.7338391275		6.7634170056		6.7928813758		6.8221783457		6.8513093377		6.8802757583		6.9090789982		6.9377204324		6.9662014205		6.994523307		7.0226874214		7.0506950783		7.0785475779		7.1062462058		7.1337922338		7.1611869193		7.1884315063		7.2155272249		7.242475292		7.2692769111		7.2959332729		7.3224455549		7.3488149223		7.3750425274		7.4011295102		7.4270769989		7.4528861091		7.4785579449		7.5040935986		7.5294941509		7.5547606712		7.5798942175		7.6048958367		7.6297665649		7.6545074272		7.6791194382		7.7036036017		7.7279609115		7.7521923506		7.7762988924		7.8002814999		7.8241411264		7.8478787154		7.8714952009		7.8949915071		7.9183685492		7.9416272328		7.9647684545		7.9877931019		8.0107020536		8.0334961794		8.0561763405		8.0787433894		8.1011981702		8.1235415185		8.1457742618		8.1678972193		8.1899112021		8.2118170135		8.2336154488		8.2553072955		8.2768933334		8.2983743349		8.3197510648		8.3410242803		8.3621947315		8.3832631614		8.4042303054		8.4250968924		8.4458636438		8.4665312745		8.4871004925		8.5075719989		8.5279464884		8.5482246489		8.5684071621		8.5884947029		8.6084879403		8.6283875366		8.6481941482		8.6679084254		8.6875310122		8.7070625468		8.7265036616		8.7458549828		8.7651171313		8.7842907219		8.8033763639		8.8223746611		8.8412862116		8.8601116083		8.8788514385

		W_a (p= 0,9 99,9 )		0.0515667379		0.0729713959		0.1021457489		0.1425487352		0.2024363148		0.2987325257		0.4681132673		0.7916708661		1.3696612303		2.1479411958		2.9625960281		3.7250475258		4.4133578816		5.0270906963		5.5724915823		6.0582863859		6.491481997		6.8788565742		7.2262172872		7.5390283425		7.8205844386		8.0753839477		8.3056824869		8.5149937436		8.7051427524		8.8778037131		9.0354709501		9.1792359277		9.3104380328		9.4299277688		9.5394589426		9.6395535773		9.7310333944		9.8146310615		9.8910018757		9.96073367		10.024083719		10.0821089756		10.1349263816		10.1829277382		10.2264688456		10.2658734983		10.3014369703		10.3334290545		10.3620967211		10.3876664505		10.410346286		10.4303276441		10.4477869173		10.4626904551		10.4755994436		10.4864369028		10.4953320845		10.5024049016		10.5077667336		10.5115211548		10.51376459		10.5145869045		10.5140719377		10.5122979854		10.5093382368		10.5052611711		10.5001309179		10.4940075851		10.4869475586		10.4790037743		10.4702259685		10.4606609057		10.4503525882		10.4393424479		10.4276695227		10.415370619		10.4024804607		10.3890318272		10.3750556803		10.3604461497		10.3455082312		10.3301254563		10.3143226379		10.2981232759		10.2815496354		10.2646228215		10.2473628488		10.2297887059		10.2119184155		10.1937690905		10.175356986		10.1566975486		10.1378054612		10.1186946864		10.0993785057		10.0798695571		10.0601798699		10.0403208975		10.0203035482		10.0001382137		9.9798347967		9.9594027356		9.9388510292		9.9181882586		9.8974226085		9.8765618876		9.8556135466		9.8345846966		9.8134821256		9.792312314		9.77108145		9.7497954432		9.7284599384		9.7070803275		9.6856617622		9.6642091646		9.6427272383		9.6212204782		9.5996931804		9.5781494509		9.5565932146		9.5350282232		9.5134580632		9.4918861628		9.4703157996		9.4487501067		9.4271920791		9.4056445801		9.3841103464		9.3625919941		9.3410920238		9.3196128251		9.2981566819		9.2767257763		9.2553221936		9.2339479254		9.2126048746		9.1912948581		9.170019611		9.1487807898		9.1275799755		9.1064186768		9.0852983329		9.0642203167		9.0431859369		9.0221964411		9.001253018		8.9803567999		8.9595088647		8.9387102383		8.9178893409		8.8971938753		8.8765504549		8.8559599186		8.8354230628		8.8149406428		8.7945133748		8.774141937		8.7538269709		8.7335690835		8.7133688479		8.6932268048		8.673143464		8.6531193052		8.6331547796		8.6132503106		8.593406295		8.5736231041		8.5539010846		8.5342405596		8.5146418293		8.4951051723		8.4756308458		8.456219087		8.4368701136		8.4175841247		8.398361301		8.3792018063		8.3601057876		8.3410733756		8.3221046861		8.3031998195		8.2843588625		8.2655818876		8.2468689545		8.22822011		8.2096353887		8.1911148135		8.1726583961		8.1542661374		8.1359380278		8.1176740476		8.0994741676		8.0813383494		8.0632665456		8.0452587003		8.0273147495		8.0094346212		7.9916182359		7.9738655069		7.9561763405		7.9385506362		7.9209882873		7.9034891808		7.8860531979		7.868680214		7.8513700992		7.8341227184		7.8169379315		7.7998155938		7.7827555557		7.7657576635		7.7488217592		7.731947681		7.7151352631		7.6983843362		7.6816947272		7.6650662602		7.6484987558		7.6319920315		7.6155459023		7.59916018		7.5828346742		7.5665691919		7.5503635376		7.5342175137		7.5181309206		7.5021035565		7.4861352177		7.470225699		7.4543747932		7.4385822916		7.4228479841		7.4071716591		7.3915531037		7.3759921037		7.360488444		7.3450419081		7.3296522787		7.3143193375		7.2990428654

		W_m (p= 0,8 99,9 )		0.0028589615		0.0039799519		0.0054151065		0.0072828301		0.0098013796		0.0133832495		0.01878076		0.0275129358		0.0427405971		0.0695941766		0.1114693054		0.165130679		0.2251815896		0.288233715		0.3526049453		0.4174387135		0.4823257362		0.5471015014		0.6115788039		0.6756800816		0.7393544559		0.8026405176		0.8653886871		0.9277151452		0.989482209		1.050823961		1.1116633261		1.1720026935		1.2317930947		1.2911512733		1.3500178761		1.4083974512		1.4662342924		1.5236626699		1.5806169827		1.6371024219		1.6931241738		1.7486874048		1.8037972559		1.8584588376		1.9126202676		1.9664063778		2.0197586041		2.0726819867		2.1251815047		2.1772620728		2.2289285412		2.2801856959		2.3310382595		2.3814908907		2.4315481857		2.4812146776		2.5304948376		2.5793343417		2.627858988		2.6760100167		2.7237916865		2.7712081954		2.8182636797		2.864962215		2.9113078173		2.9573044441		3.0029559952		3.048266314		3.0932391882		3.1378783508		3.1821874812		3.2261702058		3.2698300992		3.3131706849		3.3561954362		3.398907777		3.4413110827		3.483408681		3.5252038527		3.5666998324		3.6078998094		3.6488069284		3.6894242903		3.7297549527		3.7697419227		3.8095104383		3.8490010663		3.8882167048		3.9271602125		3.9658344089		4.0042420747		4.0423859525		4.0802687475		4.1178931281		4.1552617265		4.1923771394		4.2292419286		4.2658586214		4.3022297113		4.3383576587		4.3742448912		4.4098938043		4.4453067619		4.4804860968		4.5154341111		4.5501530769		4.5846452368		4.6189128041		4.6529579635		4.6867828716		4.7203896572		4.7537804216		4.7869572397		4.8199221595		4.8526772032		4.8852243674		4.9175656234		4.9497029178		4.9816381728		5.0133732864		5.044910133		5.0762505637		5.1073964068		5.1383494678		5.1691115302		5.1996843552		5.2300696828		5.2602692318		5.2902846997		5.3201177637		5.3497700807		5.3792432876		5.4085390015		5.4376588201		5.4666043223		5.4953770678		5.5239785981		5.5524104361		5.580674087		5.608771038		5.6367027591		5.664470703		5.6920763053		5.7195209851		5.7468061447		5.7739331706		5.8009034329		5.8277182861		5.8543790693		5.8808871059		5.9072437046		5.9334501589		5.9595077478		5.9854177357		6.0111813728		6.0367998953		6.0622134528		6.0875463561		6.1127377498		6.1377888158		6.1627007234		6.1874746289		6.2121116758		6.236612995		6.260979705		6.285212912		6.3093137102		6.3332831818		6.3571223972		6.3808324154		6.4044142836		6.4278690381		6.4511977038		6.4744012946		6.4974808138		6.5204372538		6.5432715964		6.5659848131		6.5885778651		6.6110517036		6.6334072693		6.6556454937		6.677767298		6.6997735941		6.7216652841		6.7434432612		6.7651084089		6.7866616017		6.8081037052		6.8294355759		6.8506580619		6.8717720021		6.8927782271		6.9136775593		6.9344708122		6.9551587916		6.9757422948		6.9962221112		7.0165990224		7.0368738018		7.0570472155		7.0771200216		7.0970929709		7.1169668066		7.1367422647		7.1564200738		7.1760009552		7.1954856235		7.214874786		7.2341691431		7.2533693885		7.2724762089		7.2914902847		7.3104122893		7.32924289		7.3479827474		7.3666325159		7.3851928434		7.4036643718		7.4220477369		7.4403435684		7.4585524898		7.476675119		7.4947120679		7.5126639427		7.5305313439		7.5483148662		7.5660150989		7.5836326258		7.6011680252		7.6186218699		7.6359947276		7.6532871607		7.6704997263		7.6876329764		7.704687458		7.721663713		7.7385622784		7.7553836862		7.7721284637		7.7887971333

		W_a (p= 0,8 99,9 )		0.0429480752		0.0591980741		0.0805035506		0.1080808588		0.1450344912		0.1974055443		0.2756152006		0.4002351959		0.6123432846		0.9706796401		1.492418649		2.1017423871		2.7147698702		3.2909848823		3.8178327257		4.2940917208		4.7232573619		5.1104904892		5.4598073079		5.7754789705		6.0612871327		6.3211241409		6.5568360547		6.7719640388		6.9677300646		7.1470618003		7.3110888408		7.4613077001		7.5987068419		7.7251592319		7.8412816244		7.9479854353		8.0457460687		8.1360144321		8.2190367511		8.2953970356		8.365620869		8.4301824623		8.4895107425		8.5439945933		8.5937284891		8.6395839013		8.6815591484		8.7199233475		8.7549229362		8.7867839706		8.8157141647		8.8419046899		8.8655317672		8.8867580782		8.9057340209		8.9225988275		8.937481563		8.9502959357		8.9615827172		8.9712203957		8.9793056217		8.9859285095		8.9911731602		8.9951181427		8.997836929		8.9993982894		8.9998666521		8.9993024298		8.9977623182		8.9952995675		8.9919642319		8.9878033965		8.9828613866		8.9771799586		8.9707984761		8.9637540719		8.9560817965		8.9478147558		8.9389842376		8.9296198288		8.9197495235		8.9093998233		8.89859583		8.8873613319		8.8755760064		8.8635539724		8.8511652705		8.8384292064		8.8253641193		8.8119874358		8.7983157216		8.7843647308		8.770149451		8.7556841464		8.7409823968		8.7260571356		8.7109206846		8.6955847863		8.6800606353		8.6643589065		8.6484897824		8.6324629789		8.6162877685		8.5999730035		8.5835271367		8.5669582418		8.5502740317		8.5334818768		8.5165888214		8.4996015993		8.4825266494		8.4653701291		8.448137928		8.4308356804		8.4134687775		8.396042378		8.3785614196		8.3610306288		8.3434545301		8.3258374561		8.3081835549		8.2904967995		8.2727809948		8.2550397851		8.2372766615		8.2194949683		8.2016979093		8.1838885539		8.1660698432		8.1482445949		8.1304155088		8.1125851719		8.0947560628		8.0769305566		8.0591109288		8.0412993598		8.0234979383		8.0057086658		7.9879334594		7.9701741554		7.9524325131		7.9347102171		7.9170088808		7.899330049		7.881675201		7.8640457525		7.8464430587		7.8288684165		7.8113230666		7.7938081958		7.7763249394		7.7588743826		7.7414575628		7.7240754715		7.7067290556		7.6894192198		7.6720685292		7.6548361224		7.6376427212		7.6204890765		7.6033759043		7.5863038869		7.5692736739		7.5522858834		7.5353411037		7.5184398934		7.5015827834		7.4847702776		7.4680028538		7.4512809649		7.4346050395		7.4179754831		7.4013926788		7.384856988		7.3683687515		7.35192829		7.335535905		7.3191918792		7.3028964777		7.2866499481		7.2704525215		7.2543044129		7.238205822		7.2221569334		7.2061579176		7.190208931		7.1743101171		7.1584616061		7.1426635161		7.1269159534		7.1112190125		7.095572777		7.0799773199		7.0644327039		7.0489389817		7.0334961965		7.0181043825		7.0027635647		6.98747376		6.9722349767		6.9570472155		6.9419104692		6.9268247236		6.9117899573		6.8968061419		6.8818732427		6.8669912187		6.8521600228		6.8373796019		6.8226498977		6.8079708462		6.7933423781		6.7787644195		6.7642368914		6.7497597103		6.7353327883		6.7209560332		6.7066293488		6.6923526347		6.6781257872		6.6639486985		6.6498212577		6.6357433504		6.6217148591		6.6077356631		6.593805639		6.5799246604		6.5660925982		6.5523093209		6.5385746945		6.5248885825		6.5112508464		6.4976613455		6.4841199367		6.4706264756		6.4571808153		6.4437828076		6.4304323024		6.4171291481		6.4038731914		6.3906642777

		W_m (p= 0,7 99,9 )		0.002705495		0.0036921788		0.0048886082		0.0063700576		0.0082130228		0.0106114755		0.0138379375		0.0183040389		0.0247801042		0.0347630854		0.0506300655		0.075426336		0.1107748946		0.1547699362		0.2043145467		0.2567846496		0.3108319383		0.3655925029		0.4206892207		0.4757351411		0.5307110213		0.585522043		0.6399707199		0.6940788698		0.7478934559		0.8012563061		0.8542960591		0.9069280878		0.9590934248		1.0109152928		1.0623238846		1.1132564872		1.1638540837		1.2140426502		1.2638254026		1.3132057695		1.3621212891		1.4107161695		1.4589185169		1.5067323807		1.5541618379		1.6012109702		1.6478838555		1.6941845614		1.7400505525		1.7856252411		1.8308391537		1.8756963426		1.920200824		1.9643565681		2.008167499		2.051637494		2.0947703834		2.1375699503		2.1800399305		2.2221840123		2.2640058366		2.3055089973		2.346630209		2.3875107393		2.4280827974		2.4683498144		2.5083151772		2.5479822248		2.5873542492		2.6264344959		2.6652261647		2.7037324105		2.7419563439		2.7799010317		2.817569498		2.8549647247		2.892089652		2.9289471792		2.9655401653		3.0018714297		3.0379437527		3.0737598765		3.1093225051		3.1446343056		3.1796979086		3.2145159083		3.249090864		3.2834252998		3.3175217057		3.3513825377		3.3849416902		3.4183409736		3.4515117494		3.4844563477		3.5171770696		3.5496761852		3.5819559342		3.6140185261		3.6458661412		3.6775009306		3.7089250171		3.7401404953		3.7711494324		3.8019538684		3.8325558165		3.8629572639		3.8931601718		3.923166476		3.9529780873		3.9825968919		4.012024752		4.0412635056		4.0703149675		4.0991809293		4.1278631601		4.1563634063		4.1846833927		4.212824822		4.2407893759		4.2685787149		4.2961944791		4.3236382879		4.3509117409		4.3780164179		4.4049538792		4.4317256662		4.4583333012		4.484778288		4.5110621121		4.5371862413		4.5631521252		4.5889611963		4.6146148696		4.6401145435		4.6654615995		4.6906574026		4.7157033016		4.7406006296		4.7653507036		4.7899548254		4.8144142813		4.8387303428		4.8629042662		4.8869372936		4.9108306523		4.9345855558		4.9582032033		4.9816847803		5.0050314587		5.0282443971		5.0513247407		5.0742736218		5.0970921599		5.1197814616		5.1423426214		5.1647767212		5.1870848309		5.2092680082		5.2313272994		5.2532637389		5.2750783497		5.2967721433		5.3183461204		5.3397317413		5.3610700762		5.3822915098		5.403396999		5.4243874913		5.4452639239		5.4660272239		5.4866783084		5.5072180845		5.5276474496		5.5479672916		5.5681784888		5.58828191		5.6082784151		5.6281688545		5.6479540698		5.6676348938		5.6872121504		5.7066866549		5.7260592141		5.7453306262		5.7645016813		5.7835731612		5.8025458396		5.8214204823		5.8401978471		5.8588786839		5.8774637353		5.8959537359		5.914349413		5.9326514864		5.9508606687		5.9689776653		5.9870031744		6.0049378871		6.0227824878		6.0405376537		6.0582040556		6.0757823573		6.0932732162		6.110677283		6.1279952021		6.1452276116		6.1623751431		6.1794384221		6.1964180681		6.2133146943		6.230128908		6.2468613108		6.2635124982		6.28008306		6.2965735804		6.3129846378		6.3293168052		6.34557065		6.3617467343		6.3778456147		6.3938678426		6.409813964		6.42568452		6.4414800463		6.4572010737		6.472848128		6.4884217301		6.5039223959		6.5193506365		6.5347069583		6.5499918631		6.5652058477		6.5803494048		6.595423022		6.6104271827		6.625362366		6.6402290463		6.6550276939		6.6697587746		6.6844227501		6.6990200778

		W_a (p= 0,7 99,9 )		0.0352747502		0.0476871511		0.0629536051		0.0820016467		0.1053255698		0.1358105662		0.1767587497		0.2328007074		0.3130017368		0.4348166985		0.6232866494		0.9056844794		1.2846861827		1.7208227791		2.17016163		2.6029963113		3.0083193826		3.3818333614		3.7244474612		4.0368273135		4.322591844		4.584176344		4.8228516912		5.0413249615		5.2420961133		5.4259055596		5.5953070605		5.7511489536		5.894333905		6.0267593505		6.1489640271		6.2614656411		6.3658560208		6.4623927038		6.5517126455		6.6343885617		6.7106064456		6.7815422902		6.8472310329		6.9080575845		6.9643719904		7.0164932008		7.0647124153		7.1092960058		7.1502106353		7.1882662902		7.2233566146		7.2556719319		7.2853877848		7.3126662949		7.3376574038		7.3604999782		7.3813227979		7.4002454398		7.4173790708		7.4328271603		7.446686122		7.4590458926		7.4697748677		7.4793991723		7.4877587419		7.4949225058		7.5009550823		7.5059170889		7.5098654388		7.5128536113		7.5149318993		7.5161476353		7.5165453996		7.5161672101		7.5150526974		7.5132392659		7.5107622421		7.5076550109		7.5039491417		7.4996745054		7.4948593818		7.4895305591		7.483713427		7.4774320617		7.4707093061		7.4635668432		7.4560252652		7.4481041376		7.4398220583		7.4311967139		7.4220926449		7.4128373047		7.4032864116		7.3934545111		7.3833554672		7.3730024952		7.3624081963		7.3515845899		7.3405431452		7.3292948093		7.3178500341		7.3062188026		7.2944106518		7.2824346959		7.2702996471		7.258013836		7.2455852298		7.2330214504		7.2203297912		7.2075172329		7.1945904582		7.1815558659		7.1684195848		7.1551874856		7.1418651932		7.128458098		7.1149713667		7.1014099521		7.0877786031		7.0740818738		7.0603241318		7.0465095667		7.0326421982		7.0187258827		7.0047643214		6.9907610659		6.9767195257		6.9626429732		6.9485345502		6.9343972733		6.9202340388		6.9060476279		6.8918407116		6.8776158549		6.8633755216		6.8491220779		6.8348577965		6.8205848607		6.8063053676		6.7920213315		6.7777346876		6.7634472947		6.7491609383		6.7348773337		6.7205981282		6.7063249046		6.6920591826		6.6778024221		6.6635560253		6.6493213384		6.6350996542		6.6208922143		6.6067002103		6.5925247865		6.5783670408		6.5642280274		6.5501087575		6.5360102016		6.5219332904		6.5078789169		6.4938479371		6.4798411718		6.4658594079		6.4518180875		6.4378903369		6.4239897089		6.4101168663		6.3962724446		6.3824570522		6.3686712709		6.3549156569		6.3411907421		6.3274970344		6.3138350192		6.3002051595		6.2866078972		6.2730436535		6.2595128299		6.2460158088		6.232552954		6.2191246116		6.2057311104		6.1923727627		6.1790498647		6.165762697		6.1525115256		6.1392966017		6.1261181629		6.112976433		6.0998716232		6.0868039319		6.0737735454		6.0607806385		6.0478253745		6.0349079059		6.0220283747		6.0091869127		5.9963836418		5.9836186745		5.9708921143		5.9582040556		5.9455545844		5.9329437784		5.9203717074		5.9078384335		5.8953440113		5.8828884884		5.8704719054		5.8580942962		5.8457556883		5.8334561029		5.8211955553		5.8089740549		5.7967916056		5.7846482059		5.7725438491		5.7604785233		5.748452212		5.7364648939		5.7245165431		5.7126071296		5.700736619		5.688904973		5.6771121492		5.6653581015		5.6536427805		5.6419661328		5.6303281021		5.6187286285		5.6071676492		5.5956450983		5.5841609071		5.5727150041		5.561307315		5.549937763		5.538606269		5.5273127511		5.5160571257		5.5048393064		5.4936592051		5.4825167315

		W_m (p= 0,6 99,9 )		0.0025635137		0.0034370871		0.0044521738		0.0056566974		0.0070719493		0.0087985199		0.0109163623		0.0135675137		0.0169635525		0.0214279522		0.0275265564		0.0360980186		0.0483400653		0.0658613537		0.09005615		0.1208976652		0.1572739405		0.1975029942		0.2400416699		0.2839742182		0.3287636801		0.3739475389		0.419288129		0.4646311345		0.5098729072		0.5549413463		0.5998678934		0.6444681266		0.6888661736		0.7328969201		0.7767015849		0.820188723		0.8632870676		0.9061406484		0.948667257		0.9907879285		1.0326726415		1.0742305584		1.1154635162		1.1563736492		1.1969632947		1.237160223		1.2771248204		1.3167757525		1.35611596		1.3951484483		1.43387625		1.472302415		1.5104300029		1.548182129		1.5857283504		1.6229845318		1.659953766		1.6966391398		1.7330437128		1.7691705164		1.8050225523		1.8406027918		1.8759141746		1.9109596088		1.9457419698		1.9802640999		2.0145288087		2.048538872		2.0822182249		2.115731512		2.1489979946		2.182020329		2.2148011462		2.2473430419		2.2796485774		2.3117202796		2.3435606417		2.3751721235		2.406557152		2.4377181214		2.4686573942		2.499377301		2.5298801414		2.5601681842		2.5902436677		2.6201088006		2.6497657621		2.6792167021		2.7084637423		2.7375089759		2.7663544685		2.7950022583		2.8234543567		2.8517127483		2.8797793918		2.9076562201		2.9353451407		2.9627672379		2.990088504		3.017227336		3.044185544		3.0709649196		3.0975672309		3.123994223		3.1502476183		3.176329117		3.202240397		3.227983115		3.2535589062		3.2789693848		3.3042161446		3.3293007589		3.3542247812		3.3789897452		3.4035971652		3.4280485367		3.4523453363		3.4764890219		3.5004810337		3.5243227934		3.5480157057		3.5715611574		3.5949605185		3.618215142		3.6413263645		3.6642955061		3.6871238709		3.7098127471		3.7323634072		3.7547771086		3.7770550934		3.7991985886		3.8212088068		3.843086946		3.8648341899		3.8864517081		3.9079406565		3.9293021773		3.9505373991		3.9716474374		3.9926333947		4.0134963605		4.0342374116		4.0548576123		4.0753580148		4.0957396589		4.1160035724		4.1361507716		4.1561822609		4.1760990333		4.1959020705		4.2155923431		4.2351708106		4.2546384218		4.2739961148		4.2932448171		4.3123854457		4.3314189077		4.3503460998		4.3691679088		4.3878852118		4.4064988761		4.4250097594		4.4434187101		4.4617265672		4.4799341606		4.4980423113		4.516051831		4.5339635228		4.5517781813		4.5694965923		4.5870385663		4.6045679394		4.6220033523		4.6393455555		4.6565952944		4.6737533064		4.690820321		4.70779706		4.7246842376		4.7414825606		4.7581927282		4.7748154325		4.7913513581		4.8078011827		4.8241655769		4.8404452044		4.8566407218		4.8727527794		4.8887820203		4.9047290814		4.9205945929		4.9363791787		4.9520834562		4.9677080365		4.9832535249		4.9987205201		5.014109615		5.0294213967		5.0446564461		5.0598153385		5.0748986434		5.0899069246		5.1048407405		5.1197006438		5.1344871816		5.1492008961		5.1638423236		5.1784119955		5.1929104379		5.2073381719		5.2216957133		5.2359835731		5.2502022572		5.2643522667		5.2784340979		5.2924482423		5.3063951866		5.320275413		5.334089399		5.3478376175		5.3615205372		5.3751386219		5.3886923314		5.4021821209		5.4156084417		5.4289717404		5.4422724597		5.455511038		5.4686879099		5.4818035056		5.4948582516		5.5078525702		5.5207868801		5.5336615958		5.5464771283		5.5592338847		5.5719322682		5.5845726787		5.5971555121		5.609681161

		W_a (p= 0,6 99,9 )		0.028175685		0.0374834822		0.0484057931		0.0616199258		0.0767987325		0.0955226653		0.1183272459		0.1466820664		0.1827258743		0.2296608032		0.2932365201		0.381306915		0.5042508158		0.6748394552		0.9006238887		1.1726070022		1.4727394052		1.7809808969		2.082196999		2.3693410278		2.6396973343		2.8915803111		3.1252932999		3.3417121077		3.5419493373		3.7271816984		3.8991192894		4.0578588814		4.2054135847		4.3417995158		4.4688328522		4.5867927031		4.6960392642		4.7980575591		4.8929855633		4.9809637357		5.0633632076		5.1401490655		5.2117310293		5.2784820893		5.3407422486		5.3984898799		5.4527166103		5.5033010743		5.5504831666		5.5944834625		5.6355049998		5.6737349607		5.709346165		5.7421967131		5.7730679646		5.8017619337		5.8284063072		5.8531197888		5.8760128029		5.8971881912		5.9167418411		5.9347632517		5.9513360473		5.9665384408		5.9804436555		5.9931203074		6.0046327535		6.0150414091		6.0241712498		6.0325551072		6.0399942702		6.046536138		6.0522254061		6.0571042245		6.0612123714		6.0645874123		6.0672648466		6.069278243		6.070659364		6.0714382821		6.0716434855		6.0713019778		6.0704393693		6.0690799618		6.0672468279		6.0649618838		6.0622459583		6.0591188554		6.0555994142		6.0517055637		6.0474543744		6.0428621062		6.0379442536		6.0327155877		6.0271901953		6.021381516		6.0153023764		6.0087984287		6.0022214367		5.9954087595		5.9883710879		5.9811186526		5.973661237		5.9660082		5.9581684968		5.950150699		5.9419630132		5.9336132991		5.9251090856		5.9164575869		5.9076657175		5.8987401062		5.8896871093		5.8805128233		5.8712230969		5.8618235422		5.8523195453		5.8427162768		5.8330187011		5.8232315856		5.8133595095		5.8034068717		5.7933778992		5.7832766537		5.7731070396		5.7628728098		5.7525775728		5.7422247985		5.7318178238		5.7213598583		5.7108539898		5.7003031887		5.6897103134		5.6790781143		5.6684092386		5.6577062342		5.6469715537		5.6362075581		5.6254165204		5.6146006294		5.6037619925		5.592902639		5.5820245233		5.5711295277		5.560219465		5.5492960812		5.5383610581		5.5274160158		5.5164625147		5.5055020581		5.494536094		5.4835660173		5.4725931719		5.4616188521		5.450644305		5.4396707317		5.4286992894		5.4177310926		5.4067672149		5.3958086904		5.3848565148		5.3739116473		5.3629750116		5.352047497		5.34112996		5.330223225		5.3193280859		5.3084453065		5.2975756224		5.2867197412		5.2758783439		5.2649573875		5.2541487668		5.2433564766		5.2325810983		5.2218231936		5.2110833027		5.2003619446		5.1896596179		5.1789768018		5.1683139562		5.1576715229		5.1470499258		5.1364495717		5.1258708508		5.1153141372		5.1047797896		5.0942681517		5.0837795525		5.0733143072		5.0628727173		5.0524550711		5.0420616445		5.0316927007		5.0213484913		5.0110292563		5.0007352246		4.9904666142		4.980223633		4.9700064785		4.9598153385		4.9496503914		4.9395118066		4.9293997443		4.9193143566		4.909255787		4.8992241709		4.8892196363		4.8792423034		4.8692922851		4.8593696875		4.8494746098		4.8396071444		4.8297673777		4.8199553895		4.8101712539		4.8004150392		4.790686808		4.7809866174		4.7713145196		4.7616705614		4.7520547848		4.7424672269		4.7329079205		4.7233768937		4.7138741704		4.7043997702		4.694953709		4.6855359983		4.6761466462		4.6667856571		4.6574530317		4.6481487674		4.6388728584		4.6296252956		4.6204060667		4.6112151565		4.602052547		4.5929182174		4.5838121441		4.5747343008

		W_m (p= 0,5 99,9 )		0.0024390174		0.0032197576		0.0040965615		0.0050837903		0.0062169683		0.0075027362		0.0089840133		0.0107351559		0.0127727765		0.0152378413		0.0182208152		0.0218862475		0.0264631978		0.0322712392		0.0398236262		0.0496614616		0.0624969726		0.0790225886		0.0995726015		0.1241395272		0.1519940061		0.1826053973		0.2150443511		0.248696437		0.2832947233		0.3184314429		0.3539790905		0.389597995		0.4252666205		0.4609969062		0.4965584504		0.5319844277		0.5673566092		0.6025407217		0.6374381576		0.6722186533		0.7067740406		0.74101137		0.775112662		0.808973667		0.8425925251		0.8758770798		0.9090200083		0.9419180156		0.9745716562		1.0069818607		1.0391497927		1.0709842308		1.1026805755		1.1341382537		1.1653590638		1.1963449391		1.2270978689		1.2576198871		1.2879130619		1.3179794877		1.3477258387		1.3773518495		1.406756954		1.4359433007		1.4649130758		1.493668456		1.5222116071		1.5505446817		1.5786698175		1.6065891363		1.6343047429		1.6618187239		1.6891331468		1.71625006		1.7431714915		1.7698994488		1.7963414944		1.8226929304		1.8488565433		1.87483425		1.9006279689		1.9262395954		1.9516710021		1.9769240386		2.0020005317		2.0269022859		2.0516310833		2.0761886838		2.1005768254		2.1247972245		2.1488515758		2.1727415529		2.1964688084		2.2200349741		2.2434416613		2.2666904609		2.2897829439		2.3127206615		2.3355051453		2.3581379078		2.3806204423		2.4029542234		2.4251407072		2.4471813315		2.4690775162		2.4908306632		2.5124421571		2.5338186805		2.5551535776		2.5763507879		2.5974116193		2.6183373767		2.6391293484		2.6597888066		2.6803170079		2.7007151931		2.7209845877		2.741126402		2.7611418315		2.7810320568		2.8007982441		2.8204415455		2.8399630988		2.859364028		2.8786454436		2.8978084424		2.9168541082		2.9357835116		2.9545977104		2.9732977496		2.9918846618		3.0103594673		3.0287231743		3.046976779		3.0651212657		3.0831576072		3.101086765		3.118909689		3.1366273183		3.1542405807		3.1717503936		3.1891576633		3.2064632861		3.2236681475		3.240773123		3.2577790782		3.2746868684		3.2914973395		3.3082113276		3.3248296592		3.3413531515		3.3577826127		3.3741188416		3.390362628		3.406514753		3.422575989		3.4385470996		3.4544288399		3.4702219569		3.4859271891		3.5015452668		3.5170769125		3.5325228405		3.5478837574		3.5631603621		3.578353346		3.5934633926		3.6084911785		3.6234373725		3.6383026366		3.6530876254		3.6677929866		3.682419361		3.6969673825		3.7114376782		3.7258308687		3.7401475678		3.7543883831		3.7685539156		3.78264476		3.7965640213		3.8105085219		3.8243800653		3.8381792146		3.8519065348		3.8655625849		3.8791479183		3.8926630826		3.9061086196		3.9194850658		3.9327929522		3.9460328041		3.9592051417		3.9723104799		3.9853493283		3.9983221914		4.0112295685		4.0240719541		4.0368498376		4.0495637034		4.0622140312		4.074801296		4.087325968		4.0997885125		4.1121893907		4.1245290589		4.1368079689		4.1490265682		4.1611852999		4.1732846027		4.1853249112		4.1973066555		4.2092302618		4.221096152		4.232904744		4.2446564517		4.256351685		4.2679908498		4.2795743483		4.2911025787		4.3025759354		4.3139948093		4.3253595873		4.3366706527		4.3479283855		4.3591331617		4.370285354		4.3813853316		4.3924334602		4.4034301023		4.4143756166		4.4252703589		4.4361146815		4.4469089334		4.4576534607		4.4683486059		4.4789947087		4.4895921054		4.5001411296		4.5106421114		4.5210953784

		W_a (p= 0,5 99,9 )		0.0219508678		0.0287903059		0.0365520508		0.0452511514		0.0554242076		0.0667274717		0.0796802666		0.095184652		0.1128796082		0.1344283278		0.1602973607		0.1918166335		0.2307899721		0.2796616371		0.3424847354		0.4227522273		0.5249697261		0.6525960817		0.805205468		0.9794741496		1.1666167174		1.3608431783		1.5541873163		1.74219583		1.9235337377		2.0960789165		2.259860603		2.4135354514		2.5579163779		2.6939206438		2.8209320615		2.9399110152		3.0519811621		3.1569768743		3.2549376718		3.347275145		3.4338702029		3.5146896096		3.5910126763		3.6626682184		3.729966023		3.7927870214		3.8522609055		3.9081617685		3.9607152342		4.0101300438		4.0565991708		4.0999381602		4.1410791364		4.1797669951		4.2161446809		4.2503452331		4.2824923889		4.3127013581		4.3410795237		4.3677270768		4.3924194623		4.4159077033		4.4379256581		4.4585501611		4.4778533618		4.4959029416		4.5127624459		4.5284915871		4.543146522		4.5567801053		4.5694421226		4.5811795038		4.592036519		4.6020549589		4.6112743013		4.6197318634		4.6272144589		4.6342673518		4.6406578035		4.6464158228		4.6515699222		4.6561471492		4.6601731759		4.6636723821		4.6666679326		4.6691818492		4.6712350775		4.672847549		4.6740382396		4.6748252235		4.6752257239		4.6752561602		4.6749321922		4.6742687616		4.6732801304		4.6719799177		4.6703811331		4.6684962093		4.6663370313		4.6639149653		4.6612408846		4.6583251949		4.6551778573		4.6518084107		4.6482259927		4.6444393585		4.6404569002		4.6361096831		4.6317658844		4.627249152		4.6225665806		4.6177250031		4.6127309792		4.6075908081		4.6023105402		4.596895988		4.5913527374		4.5856861573		4.5799014092		4.5740034567		4.5679970735		4.5618868521		4.5556772111		4.5493724033		4.5429765219		4.5364935079		4.5299271559		4.5232811207		4.5165589225		4.5097639528		4.5028994797		4.4959686524		4.4889745065		4.4819199683		4.4748078592		4.4676408996		4.4604217132		4.4531528307		4.4458366931		4.4384756557		4.4310719908		4.4236278913		4.4161454734		4.4086267797		4.401073782		4.3934883837		4.3858724225		4.3782276728		4.3705558481		4.3628586029		4.3551375354		4.347394189		4.3396300547		4.3318465725		4.3240451338		4.3162270826		4.3083937174		4.3005462929		4.2926860214		4.2848140743		4.2769315835		4.2690396428		4.2611393092		4.2532316042		4.2453175148		4.2373979951		4.229473967		4.2215463215		4.2136159197		4.2056835936		4.1977501476		4.1898163587		4.1818829779		4.1739507312		4.1660203198		4.1580924213		4.1501676907		4.1422467606		4.1343302422		4.1264187263		4.1184044681		4.1105066541		4.1026154564		4.0947313821		4.0868549291		4.0789865783		4.0711267939		4.0632760241		4.0554347017		4.0476032443		4.0397820549		4.0319715226		4.0241720227		4.016383917		4.008607555		4.0008432732		3.9930913965		3.9853522377		3.9776260985		3.9699132697		3.9622140312		3.9545286528		3.946857394		3.939200505		3.9315582262		3.9239307891		3.9163184164		3.9087213219		3.9011397114		3.8935737825		3.8860237249		3.8784897209		3.8709719451		3.8634705653		3.8559857421		3.8485176295		3.841066375		3.8336321197		3.8262149985		3.8188151404		3.8114326686		3.8040677007		3.7967203489		3.7893907199		3.7820789156		3.7747850326		3.7675091628		3.7602513935		3.7530118072		3.7457904823		3.7385874927		3.7314029081		3.7242367944		3.7170892133		3.7099602228		3.7028498774		3.6957582277		3.688685321		3.6816312013		3.6745959092		3.667579482

		W_m (p= 0,4 99,9 )		0.0023261134		0.0030229502		0.0037909238		0.0046235414		0.0055341303		0.0065335053		0.0076344731		0.0088522912		0.0102349386		0.0117573171		0.013467449		0.0154412073		0.0176531425		0.0202341884		0.0231724256		0.0266491738		0.0307307614		0.0354940689		0.0412392508		0.0481153269		0.0564479004		0.0663352125		0.0780926099		0.0919004551		0.1077302218		0.1257168983		0.1454755503		0.1668407603		0.1894192472		0.2131436623		0.2375550673		0.2626668488		0.2881007273		0.3139405556		0.3398761031		0.3660372698		0.3921543396		0.418390357		0.4444907382		0.4706506953		0.4967271282		0.5225981335		0.5484711121		0.5742164027		0.599710795		0.6251885577		0.6505161497		0.675689107		0.7007042227		0.725446018		0.7501492084		0.7746880167		0.7990614068		0.8232689318		0.8473104305		0.8711859817		0.8947836525		0.9183367307		0.9417246078		0.964947905		0.9880075106		1.0109043943		1.0336395943		1.0562142065		1.0786293749		1.1008862837		1.1228706993		1.1448213327		1.1666170941		1.1882591837		1.2097489331		1.2310876818		1.252276774		1.2733175564		1.2942113761		1.3149595788		1.3355635074		1.3560245004		1.3763438911		1.396523006		1.4165631645		1.4364656777		1.456231848		1.4757465054		1.4952484384		1.5146177196		1.5338555487		1.5529631893		1.5719418934		1.5907929003		1.6095174372		1.6281167186		1.6465919462		1.6649443096		1.6831749852		1.7012851371		1.7192759166		1.7371484623		1.7549039006		1.772543345		1.7900678966		1.8074786444		1.8247766648		1.8419630221		1.8590387685		1.8760049442		1.8928625775		1.9096126847		1.9262562708		1.9427943287		1.9592278403		1.975557776		1.9917850948		2.0079107449		2.0239356634		2.0397426005		2.0555716374		2.0713026424		2.0869364681		2.102474002		2.1179161212		2.1332636927		2.1485175732		2.1636786096		2.1787476388		2.1937254879		2.2086129746		2.223410907		2.2381200838		2.2527412945		2.2672753196		2.2817229304		2.2960848896		2.3103619509		2.3245548595		2.338664352		2.3526911568		2.3666359936		2.3804995744		2.3942826029		2.4079857746		2.4216097777		2.4351552921		2.4486229905		2.4620135376		2.4753275911		2.4885658011		2.5017288105		2.5148172551		2.5278317636		2.5407729578		2.5536414525		2.5664378558		2.5791627693		2.5918167876		2.6044004993		2.616914486		2.6293593236		2.6417355811		2.6540438219		2.6662846028		2.6784584751		2.6905659838		2.7026076681		2.7145840616		2.726495692		2.7383430816		2.7501267468		2.7618471988		2.7735049434		2.7851004809		2.7966343064		2.8081069098		2.8195187759		2.8308703844		2.84216221		2.8533947223		2.8645683864		2.8756836622		2.8867410051		2.8977408656		2.9086836897		2.9195699189		2.93039999		2.9411743355		2.9518933833		2.9625575571		2.9731672763		2.9836028967		2.9941063671		3.0045566187		3.014954027		3.0252989911		3.0355919063		3.0458331638		3.056023151		3.0661622514		3.0762508448		3.0862893071		3.0962780105		3.1062173237		3.1161076116		3.1259492355		3.1357425534		3.1454879195		3.1551856849		3.1648361969		3.1744397998		3.1839968343		3.1935076379		3.202972545		3.2123918866		3.2217659906		3.2310951817		3.2403797817		3.2496201091		3.2588164796		3.2679692057		3.2770785971		3.2861449606		3.2951685999		3.3041498162		3.3130889075		3.3219861694		3.3308418943		3.3396563724		3.3484298908		3.3571627341		3.3658551844		3.3745075209		3.3831200204		3.3916929573		3.4002266034		3.4087212277		3.4171770973		3.4255944766		3.4339736274

		W_a (p= 0,4 99,9 )		0.016305672		0.0209180087		0.0263641263		0.0321011822		0.0383532566		0.0451890076		0.0526894616		0.0609507484		0.0705823101		0.0808818012		0.0923921284		0.1058827636		0.1206642817		0.1380492757		0.1574713955		0.1805176188		0.2073076141		0.2380387514		0.2749022797		0.3183941472		0.37039917		0.4306816998		0.5007123837		0.5807441122		0.6695015845		0.7670130916		0.8698370023		0.9763920021		1.0838702947		1.1917797718		1.2973827489		1.400953422		1.5005595959		1.5969759764		1.6888215954		1.7771142041		1.8607716982		1.9409285709		2.016622563		2.0890730013		2.1578505826		2.222658371		2.2846570091		2.343474054		2.3987949792		2.4517900314		2.5020645987		2.549761204		2.5950162411		2.6375321434		2.6783304016		2.7170473336		2.7537907386		2.7886629186		2.8217601052		2.8531728193		2.882612175		2.9109401007		2.9378213156		2.9633266827		2.9875234706		3.0104750593		3.0322411949		3.0528782283		3.0724393378		3.0909747352		3.108201998		3.1248488244		3.1406030393		3.1555046128		3.1695917111		3.1829004848		3.1954651948		3.2073183283		3.2184907079		3.2290115919		3.2389087684		3.248208643		3.2569363196		3.265115677		3.2727694392		3.2799192417		3.2865856931		3.292520702		3.2982919054		3.3036353251		3.3085678859		3.3131059106		3.3172649856		3.3210600007		3.3245051856		3.3276141443		3.330399888		3.3328748651		3.3350509902		3.3369396709		3.3385518331		3.3398979452		3.3409880404		3.3418317378		3.3424382627		3.3428164655		3.3429748392		3.3429215366		3.3426643862		3.3422109069		3.3415683227		3.3407435761		3.3397433406		3.3385740331		3.3372418251		3.3357526539		3.3341122325		3.3323260597		3.3303994295		3.3281388244		3.3259527289		3.3236407313		3.3212073248		3.3186569139		3.3159937439		3.3132219083		3.3103453544		3.3073678892		3.3042931856		3.3011247875		3.2978661148		3.2945204687		3.291091036		3.287580894		3.2839930143		3.2803302673		3.2765954259		3.2727911692		3.2689200862		3.2649846792		3.2609873668		3.2569304874		3.252816302		3.248646997		3.244424687		3.2401514175		3.2358291673		3.231459851		3.2270453211		3.2225873706		3.2180877348		3.2135480934		3.2089700726		3.2043552466		3.19970514		3.195021229		3.1903049434		3.1855576679		3.1807807438		3.1759754708		3.1711431076		3.166284874		3.161401952		3.1564954869		3.1515665888		3.1466163335		3.1416457636		3.13665589		3.1316476924		3.1266221208		3.121580096		3.1165225109		3.1114502312		3.1063640964		3.1012649206		3.096153493		3.0910305793		3.085896922		3.0807532409		3.0756002346		3.0704385804		3.0652689352		3.0600919365		3.0549082023		3.0497183322		3.0445229078		3.0393224935		3.0341176364		3.0289088675		3.0236967019		3.018481639		3.0132641637		3.007919684		3.0027008985		2.9974810502		2.9922605405		2.9870397868		2.9818191942		2.9765991553		2.9713800512		2.9661622514		2.9609461142		2.9557319872		2.9505202074		2.9453111016		2.9401049869		2.9349021704		2.9297029501		2.9245076149		2.9193164449		2.9141297113		2.9089476775		2.9037705984		2.8985987211		2.893432285		2.8882715224		2.8831166579		2.8779679094		2.8728254878		2.8676895974		2.862560436		2.8574381952		2.8523230605		2.8472152113		2.8421148214		2.8370220588		2.8319370863		2.8268600611		2.8217911354		2.8167304562		2.8116781659		2.8066344019		2.8015992969		2.7965729793		2.791555573		2.7865471977		2.7815479689		2.7765579981		2.7715773927		2.7666062565		2.7616446895

		W_m (p= 0,3 99,9 )		0.0022232249		0.0028537935		0.0035232776		0.004232076		0.0049835485		0.0057814383		0.0066436926		0.0075521594		0.0085221623		0.0095597259		0.0106716329		0.0118655397		0.0131501088		0.0145351635		0.0160739512		0.017705742		0.0194783548		0.0214087359		0.0235161641		0.0258915983		0.0284396762		0.0312436512		0.0344193389		0.0378612004		0.0417605324		0.046018462		0.0507528029		0.0561348513		0.0621259512		0.0686955905		0.0760923997		0.0841702216		0.0931738176		0.1029152346		0.1134963231		0.1249052534		0.1372435163		0.1502001575		0.1638334574		0.1780745238		0.1928490816		0.2079480893		0.2235764888		0.2395336885		0.2557589038		0.2722003406		0.288677511		0.3054306921		0.3222835669		0.3392054881		0.3560321927		0.3730314741		0.3900368156		0.4070314769		0.424002408		0.4407994537		0.457700701		0.4745498943		0.4913390907		0.5080624385		0.5245642401		0.5411508142		0.557659033		0.5740848853		0.5904258275		0.6066797297		0.6228448144		0.6389196104		0.6547513858		0.6706499914		0.6864555688		0.7021668228		0.7177833445		0.7333048626		0.7487312242		0.7640623797		0.7792983711		0.7944393205		0.8094854207		0.8244369269		0.8391444713		0.8539138166		0.8685897956		0.8831723708		0.89766203		0.9120592907		0.9263646943		0.9405788036		0.9547021997		0.9687354796		0.9826792538		0.9965341445		1.010300784		1.0239798125		1.0375718773		1.0510776312		1.0644977313		1.0778328382		1.090929835		1.104101437		1.117190199		1.1301964446		1.1431208465		1.1559640767		1.1687268054		1.1814097002		1.1940134264		1.2065386459		1.2189860175		1.2313561962		1.2436498333		1.255867576		1.2680100671		1.2800779452		1.2920718442		1.3039923932		1.3158402168		1.3276159343		1.3393201603		1.3509535041		1.36251657		1.3740099571		1.3854342593		1.3967900652		1.4080779581		1.4192985159		1.4304523115		1.4415399121		1.4525618798		1.4635187715		1.4744111384		1.4850836798		1.4958515317		1.5065566272		1.51719927		1.5277799874		1.5382993021		1.5487577314		1.5591557872		1.5694939765		1.5797728011		1.5899927575		1.6001543374		1.6102580275		1.6203043092		1.6302936594		1.6402265498		1.6501034474		1.6599248144		1.6696911083		1.6794027818		1.6890602831		1.6986640556		1.7082145384		1.7177121658		1.7271573679		1.7365505702		1.745892194		1.7551826561		1.7644223692		1.7736117416		1.7827511775		1.7918410771		1.8008818364		1.8098738471		1.8188174975		1.8277131713		1.8365612488		1.845362106		1.8541161156		1.862823646		1.8714850621		1.8801007253		1.8886709929		1.8971962191		1.9056767541		1.9141129449		1.9225051348		1.9308536637		1.9391588682		1.9474210815		1.9556406334		1.9638178505		1.9719530561		1.9800465702		1.9880987099		1.996109789		2.0040801181		2.0120100048		2.0198997539		2.0277496668		2.0355600424		2.0433311762		2.0510633612		2.0587568873		2.0664120418		2.074029109		2.0816083705		2.0891501052		2.0966545895		2.1041220967		2.1113949482		2.1187908757		2.1261507585		2.1334747065		2.1407629807		2.1480158398		2.1552335401		2.1624163355		2.1695644772		2.1766782143		2.1837577935		2.1908034591		2.1978154532		2.2047940154		2.2117393833		2.2186517923		2.2255314753		2.2323786633		2.2391935851		2.2459764673		2.2527275344		2.259447009		2.2661351114		2.2727920601		2.2794180713		2.2860133596		2.2925781374		2.2991126151		2.3056170013		2.3120915028		2.3185363243		2.3249516688		2.3313377374		2.3376947294		2.3440228424		2.350322272

		W_a (p= 0,3 99,9 )		0.0111612447		0.014151741		0.0174425881		0.0209164561		0.0245887135		0.0284764067		0.0328738527		0.0373119894		0.0420360387		0.0470727061		0.052451899		0.0582071958		0.0643763599		0.0710019238		0.0785994578		0.0863762318		0.0947835478		0.1038927233		0.1137833103		0.1251443333		0.1369973014		0.1499492095		0.1647641454		0.1804533362		0.1982895169		0.2173687037		0.2383520194		0.2621603309		0.2882871947		0.316336912		0.3476023514		0.3809726946		0.4176323199		0.4562985656		0.4973490689		0.5405397608		0.5862175817		0.6326836954		0.6801593209		0.7282535991		0.7765867345		0.8242137304		0.8720716903		0.9192922913		0.965662099		1.0110217983		1.0547100439		1.0977674201		1.1395521803		1.1800207097		1.2186377507		1.2564780877		1.2929886271		1.3281806205		1.3620772691		1.3942354363		1.4256690034		1.4559012929		1.4849648087		1.5128966303		1.5392632503		1.5650794284		1.5898758577		1.6136862247		1.6365465516		1.6584919701		1.6795566125		1.6997735503		1.7187538495		1.7373972367		1.755285321		1.7724448607		1.788903538		1.8046879549		1.8198236517		1.8343351385		1.8482459278		1.8615785691		1.8743546846		1.8865950045		1.8979630268		1.9092089803		1.9199762689		1.9302813121		1.9401409773		1.9495714397		1.9585882095		1.9672061618		1.9754395646		1.9833021066		1.9908069229		1.99796662		2.0047932999		2.0112985824		2.0174936271		2.0233891539		2.0289954626		2.0343224518		2.0390781079		2.0438862854		2.0484426904		2.0527551326		2.0568317859		2.0606805173		2.0643088989		2.0677242206		2.0709335026		2.0739435062		2.0767607455		2.0793914977		2.0818418128		2.0841175234		2.0862242536		2.0881674277		2.0899522783		2.0915838542		2.093067028		2.094406503		2.0956068201		2.0966723643		2.097607371		2.0984159314		2.099101999		2.099669394		2.1001218095		2.1004628154		2.1006958638		2.1008242933		2.1008513331		2.1007801075		2.1006136394		2.1001239701		2.0997816643		2.0993527405		2.0988395217		2.0982445862		2.0975704316		2.0968194771		2.0959940665		2.0950964707		2.0941288904		2.0930934586		2.0919922431		2.0908272483		2.0896004179		2.0883136367		2.086968733		2.08556748		2.0841115979		2.0826027559		2.0810425738		2.0794326234		2.0777744303		2.0760694757		2.0743191972		2.0725249911		2.0706882128		2.0688101789		2.066892168		2.0649354223		2.0629411483		2.0609105182		2.0588446712		2.0567447142		2.0546117228		2.0524467426		2.0502507898		2.0480248523		2.0457698907		2.0434868388		2.0411766046		2.038840071		2.0364780969		2.0340915174		2.0316811451		2.02924777		2.026792161		2.024315066		2.0218172128		2.0192993095		2.0167620451		2.0142060902		2.0116320973		2.0090407017		2.0064325215		2.0038081587		2.0011681989		1.9985132126		1.995843755		1.9931603667		1.9904635741		1.9877538896		1.9850318124		1.9822978286		1.9795524114		1.9767960219		1.974029109		1.9712521099		1.9684654507		1.9656695463		1.9628648007		1.9598975105		1.9570785201		1.9542519406		1.951417987		1.948577015		1.9457293713		1.9428753935		1.9400154108		1.9371497438		1.934278705		1.9314025986		1.9285217214		1.9256363624		1.9227468031		1.9198533181		1.9169561748		1.9140556337		1.9111519489		1.9082453678		1.9053361315		1.902424475		1.8995106274		1.8965948118		1.8936772457		1.8907581409		1.887837704		1.8849161363		1.8819936337		1.8790703874		1.8761465836		1.8732224036		1.8702980244		1.867373618		1.8644493524		1.8615253911		1.8586018933

		W_m (p= 0,2 99,9 )		0.0021273969		0.0027013902		0.0032943555		0.0039067516		0.0045394746		0.005193474		0.0058697565		0.0065693898		0.0072935069		0.0080433107		0.0088200783		0.0096251671		0.0104600193		0.0113261685		0.0122252456		0.0131830766		0.0141572442		0.0151702779		0.0162243		0.0173215597		0.0184644509		0.0196555216		0.0208974835		0.022193222		0.0235458062		0.0249584991		0.0264347676		0.0279782929		0.0296509828		0.031348385		0.0331258361		0.0349882511		0.036940543		0.0389878765		0.0411356685		0.0433895825		0.0457555187		0.048328711		0.0509481639		0.0536982918		0.0565867298		0.0596202082		0.0628054636		0.0662528456		0.0697736863		0.0734648251		0.0773338639		0.0813864122		0.0856275158		0.0901801341		0.0948226888		0.0996624641		0.10470346		0.1099464753		0.115391185		0.1210361593		0.1268788601		0.1329156624		0.139283465		0.1457018412		0.1522938752		0.1590552651		0.1659781245		0.1730539844		0.1802739894		0.1876290234		0.1951098288		0.2027071147		0.2104116542		0.218214369		0.2261064		0.2340791652		0.2421244052		0.2502342164		0.2582446214		0.266460362		0.2747232049		0.2830231686		0.2913542016		0.2997107217		0.3080875243		0.3164797663		0.3248829496		0.3332929036		0.3417057677		0.3501179728		0.3585262237		0.3669274814		0.3751515544		0.3835320755		0.3919008556		0.4002527092		0.4085855798		0.4168976292		0.425187175		0.433452678		0.4416927318		0.4499060528		0.4580914705		0.4662479196		0.4743744317		0.482470128		0.4905342124		0.4985659654		0.5063913856		0.5143585629		0.522293943		0.5301946939		0.5380603708		0.5458906071		0.5536850816		0.5614435137		0.5691656613		0.576851317		0.5845003062		0.5921124845		0.5996877351		0.6072259672		0.6147271138		0.62219113		0.6296179912		0.6370076921		0.6443602444		0.6516756763		0.658954031		0.6661953654		0.6733997493		0.6803907366		0.6875232329		0.6946207603		0.7016816602		0.708706038		0.7156940237		0.7226457552		0.7295613767		0.7364410385		0.7432848969		0.7500931129		0.7568658525		0.7636032858		0.7703055869		0.7769729334		0.7836055063		0.7902034891		0.7967670683		0.8032964327		0.8097917729		0.8162532816		0.8226811532		0.8290755834		0.835436769		0.8417649082		0.8480601999		0.8543228436		0.8605530397		0.8667509889		0.8729168921		0.8790509505		0.8851533657		0.8912243388		0.8972640711		0.9032727636		0.9092506172		0.9151978322		0.9209339909		0.9268217298		0.9326807277		0.9385098472		0.9443092771		0.9500792154		0.9558198592		0.9615314049		0.9672140479		0.9728679828		0.9784934033		0.9840905018		0.9896594702		0.9952004989		1.0007137777		1.006199495		1.0116578381		1.0170889934		1.0224931461		1.0278704802		1.0332211785		1.0385454228		1.0438433935		1.0491152701		1.0543612307		1.0595814521		1.0647761102		1.0699453795		1.0750894332		1.0802084434		1.085302581		1.0903720156		1.0954169156		1.1004374481		1.1054337792		1.1104060735		1.1153544946		1.1202792047		1.1251803648		1.1300581348		1.1349126733		1.1397441377		1.1445526842		1.1493384678		1.1541016423		1.1588423604		1.1635607734		1.1682570315		1.1729312839		1.1775836784		1.1822143618		1.1868234796		1.1914111762		1.1959775949		1.2005228779		1.2050471662		1.2095505996		1.2140333169		1.2184954558		1.2229371528		1.2273585433		1.2317597619		1.2361409417		1.240502215		1.2448437129		1.2491655656		1.2534679022		1.2577508505		1.2620145378		1.2662590898		1.2704846316		1.274508829		1.2786972616

		W_a (p= 0,2 99,9 )		0.0063698449		0.0080556091		0.009811849		0.0116214733		0.0134868639		0.0154105326		0.0173951294		0.0194434507		0.0215584488		0.0237432408		0.0260011189		0.0283355609		0.0307502408		0.0332490407		0.0358360625		0.0387692271		0.0415724418		0.0444788372		0.0474936366		0.0506222582		0.0538704238		0.0572441724		0.0607498731		0.0643942374		0.0681843303		0.0721275797		0.0762317838		0.0805051157		0.0853186426		0.0899902118		0.0948578591		0.0999328634		0.1052252389		0.1107452785		0.1165035185		0.1225106794		0.1287775936		0.1357498097		0.1426103044		0.1497594966		0.1572124082		0.1649787029		0.173067233		0.1819270027		0.1907236929		0.1998564291		0.2093354554		0.219162401		0.2293365993		0.240302393		0.2511951436		0.2624089604		0.2739409286		0.2857771064		0.2979006381		0.3102920655		0.3229295336		0.335789057		0.3493014999		0.3625455276		0.3759183599		0.3894008156		0.4029640135		0.416579058		0.4302176159		0.4438522418		0.4574566538		0.4710059569		0.4844768173		0.4978475863		0.5110983783		0.5242111072		0.5371694872		0.5499590035		0.5621656959		0.574583195		0.5868080121		0.5988226385		0.610620004		0.6221945101		0.6335417246		0.6446582737		0.6555417432		0.666190583		0.6766040174		0.6867819613		0.6967249415		0.7064340251		0.7155468574		0.7248001623		0.7338316077		0.7426372824		0.7512199579		0.7595827407		0.7677289286		0.7756619758		0.7833854637		0.7909030748		0.7982185696		0.8053357662		0.8122585226		0.81899072		0.8255362498		0.8318990008		0.8377618251		0.8437771796		0.8496253509		0.8553057549		0.8608220906		0.8661780657		0.8713773361		0.8764235022		0.8813201056		0.8860706273		0.8906784851		0.8951470327		0.8994795585		0.9036792846		0.9077493669		0.9116928942		0.9155128891		0.9192123073		0.9227940387		0.9262609076		0.9296156734		0.9328610316		0.9359996142		0.9387644834		0.941701868		0.9445424967		0.94728606		0.9499348711		0.9524912114		0.9549573069		0.9573353285		0.9596273936		0.961835567		0.9639618623		0.966008243		0.9679766235		0.9698688707		0.9716868048		0.9734322004		0.9751067879		0.9767122545		0.9782502452		0.9797223638		0.9811301744		0.9824752016		0.9837589325		0.9849828169		0.9861482687		0.9872566665		0.988309355		0.9893076452		0.9902528162		0.9911461151		0.9919887584		0.9927819329		0.993526796		0.9942244769		0.9948760771		0.9954826713		0.996045308		0.9963499891		0.9968304495		0.9972714444		0.9976723359		0.9980340431		0.9983574744		0.9986435163		0.9988930342		0.9991068727		0.9992858563		0.9994307902		0.9995424601		0.9996216335		0.9996690596		0.99968547		0.9996715792		0.9996280849		0.9995556686		0.9994549958		0.9993267168		0.9991714665		0.9989898654		0.9987825195		0.9985500211		0.9982929486		0.9980118675		0.9977073301		0.9973798764		0.9970300338		0.9966583181		0.9962652333		0.9958512719		0.9954169156		0.9949626349		0.9944888903		0.9939961316		0.9934847986		0.9929553216		0.9924081211		0.9918436085		0.9912621858		0.9906642466		0.9900501754		0.9894203486		0.9887751343		0.9881148924		0.9874399751		0.986750727		0.9860474851		0.9853305792		0.9846003319		0.983857059		0.9831010693		0.9823326651		0.9815521423		0.9807597903		0.9799558925		0.9791407261		0.9783145626		0.9774776676		0.9766303012		0.9757727178		0.9749051667		0.9740278918		0.9731411318		0.9722451207		0.9713400873		0.9704262558		0.9695038456		0.9685730715		0.9676341442		0.9665345849		0.9655810514

				12.0555954912		0.285

				10.5145869045		0.305

				8.9998666521		0.33

				7.5165453996		0.36

				6.0716434855		0.4

				4.6752561602		0.455

				3.3429748392		0.53

				2.1008513331		0.66

				0.99968547		0.91
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W_m (p= 1 99,9 )

W_a (p= 1 99,9 )

W_m (p= 0,9 99,9 )

W_a (p= 0,9 99,9 )

W_m (p= 0,8 99,9 )

W_a (p= 0,8 99,9 )

W_m (p= 0,7 99,9 )
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		tx act 0,1

		t abond 0,25

		ies=0,1

		p		1				0.9				0.8				0.7				0.6				0.5

		100		11.9223207796		0.18		10.5212016788		0.194		9.1197149032		0.22		7.6920650558		0.23		6.2326553391		0.26		4.7364774536		0.31

		95		12.0810758592		0.13		10.6868433364		0.134		9.3039562368		0.142		7.9349637515		0.148		6.5833443352		0.154		5.2543852149		0.162

		90		12.1691090133		0.102		10.7738430479		0.104		9.38880614		0.106		8.0163977042		0.108		6.6597945307		0.11		5.3234094026		0.11

		85		12.2254594385		0.084		10.8276888067		0.084		9.4395286251		0.086		8.0633051726		0.086		6.7016974458		0.086		5.3592786245		0.084

		80		12.2644699476		0.07		10.8643777079		0.072		9.473432196		0.072		8.0935240326		0.072		6.728344472		0.07		5.381319797		0.068

		75		12.2937651053		0.062		10.891323624		0.062		9.4976735097		0.062		8.1152251915		0.06		6.7464999658		0.06		5.39592704		0.058

		70		12.3157559619		0.054		10.9116741643		0.054		9.5161701135		0.054		8.1309173844		0.052		6.7600125541		0.052		5.4067048905		0.05

		ies		0.07				0.08				0.09				0.1				0.11				0.12				0.13

		95		8.7680917306		0.09		9.8208376428		0.1		10.9155124785		0.11		12.081024451		0.13		13.372927535		0.16		15.0688482542		10		17.7600826172		10

		90		9.7580023748		0.075		10.5094260373		0.08		11.3078063375		0.09		12.16887198		0.1		13.1224749954		0.12		14.2442656963		0.16		16.2740263295		10

		85		10.3406538506		0.065		10.9279314609		0.07		11.5535890457		0.075		12.2246554538		0.085		12.9617006918		0.095		13.796167691		0.115		14.8590444758		0.2

		80		10.7409436863		0.055		11.2186554822		0.06		11.7241642553		0.065		12.2644529696		0.07		12.8500269463		0.08		13.4980161312		0.09		14.248873776		0.115

		75		11.0369268022		0.05		11.4306257067		0.055		11.8465082208		0.055		12.2919168168		0.06		12.7659423118		0.07		13.2853283785		0.075		13.8597331549		0.085

		70		11.2652533141		0.045		11.5955493779		0.05		11.9465293607		0.05		12.3159584		0.055		12.7060151452		0.06		13.1254917508		0.065		13.5807812104		0.07

		tx abond

		tx		0				0.1				0.2				0.3				0.4				0.5

		95		11.9223858842		0.126		11.9856202697		0.128		12.0492493611		0.128		12.1131928117		0.13		12.1773746795		0.13		12.2420847738		0.132

		90		11.9223349157		0.098		12.0201586845		0.098		12.1193208954		0.1		12.2194291949		0.102		12.320595854		0.104		12.4229248515		0.106

		85		11.9222560474		0.08		12.042022899		0.08		12.1639496108		0.082		12.2876401174		0.084		12.4132878195		0.086		12.5410692936		0.088

		80		11.9219197301		0.066		12.0573901824		0.068		12.1950771472		0.07		12.335317455		0.072		12.4784139879		0.074		12.6246395159		0.076

		75		11.9224152957		0.058		12.0682739215		0.06		12.2173987031		0.06		12.3704102352		0.062		12.5268457793		0.064		12.6871326039		0.066

		70		11.9215068799		0.05		12.07697608		0.052		12.2354095376		0.054		12.3975321023		0.056		12.5639924107		0.058		12.735359276		0.06

				1		0.9		0.8		0.7		0.6		0.5

		100		0.18		0.194		0.22		0.23		0.26		0.31

		95		0.13		0.134		0.142		0.148		0.154		0.162

		90		0.102		0.104		0.106		0.108		0.11		0.11

		85		0.084		0.084		0.086		0.086		0.086		0.084

		80		0.07		0.072		0.072		0.072		0.07		0.068

		75		0.062		0.062		0.062		0.06		0.06		0.058

		70		0.054		0.054		0.054		0.052		0.052		0.05

				0.07		0.08		0.09		0.1		0.11		0.12		0.13

		95		0.09		0.1		0.11		0.13		0.16

		90		0.075		0.08		0.09		0.1		0.12		0.16

		85		0.065		0.07		0.075		0.085		0.095		0.115		0.2

		80		0.055		0.06		0.065		0.07		0.08		0.09		0.115

		75		0.05		0.055		0.055		0.06		0.07		0.075		0.085

		70		0.045		0.05		0.05		0.055		0.06		0.065		0.07

				0		0.1		0.2		0.3		0.4		0.5

		100		0.18		0.18		0.18		0.18		0.18		0.18

		95		0.126		0.128		0.128		0.13		0.13		0.132

		90		0.098		0.098		0.1		0.102		0.104		0.106

		85		0.08		0.08		0.082		0.084		0.086		0.088

		80		0.066		0.068		0.07		0.072		0.074		0.076

		75		0.058		0.06		0.06		0.062		0.064		0.066

		70		0.05		0.052		0.054		0.056		0.058		0.06
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				0.05		0.055		0.06		0.065		0.07		0.075		0.08		0.085		0.09		0.095		0.1		0.105		0.11		0.115		0.12		0.125		0.13		0.135		0.14		0.145		0.15		0.155		0.16		0.165		0.17		0.175		0.18		0.185		0.19		0.195		0.2		0.205		0.21		0.215		0.22		0.225		0.23		0.235		0.24		0.245		0.25		0.255		0.26		0.265		0.27		0.275		0.28		0.285		0.29		0.295		0.3		0.305		0.31		0.315		0.32		0.325		0.33		0.335		0.34		0.345		0.35		0.355		0.36		0.365		0.37		0.375		0.38		0.385		0.39		0.395

		W_s 1 95 )		0.9574510146		1.0998677394		1.245550603		1.3942591593		1.5456580425		1.6995913099		1.8559518894		2.0146670136		2.1756883157		2.3389440036		2.5045105609		2.6723207341		2.8423725219		3.0146677988		3.1892108329		3.3660071404		3.5450625958		3.7263827452		3.9099722804		4.0958346452		4.283971751		4.4743837825		4.6670690795		4.8620240808		5.059234797		5.2587133888		5.4604390789		5.664401217		5.8705875235		6.0789842284		6.2895762152		6.5023471673		6.7172797122		6.9343555617		7.153555646		7.37486024		7.5982490806		7.8237014752		8.0511963998		8.280712588		8.5122286098		8.7457229417		8.9811740283		9.2185603351		9.4578603947		9.6990528458		9.9421164663		10.1870302005		10.4337731823		10.6823247536		10.932664479		11.1847721578		11.4386278327		11.6942117968		11.9515045977		12.2104870411		12.4711401923		12.7334453764		12.9973841783		13.2629384411		13.5300902645		13.7988220025		14.0691162605		14.3409558925		14.6143239974		14.8892039163		15.1655792283		15.4434337471		15.7227515173		16.0035168108

		W_a 1 95)		14.1490202919		14.997595262		15.7591767171		16.4501409117		17.0808291781		17.6612174647		18.199398618		18.7019648655		19.1743146191		19.6204631959		20.0451056089		20.4506736584		20.8397501994		21.2145025979		21.5767569408		21.9280571229		22.2697122754		22.6028351498		22.9283734314		23.2471354842		23.5598116733		23.8669921453		24.1691817469		24.4668126108		24.7602046885		25.0497907929		25.3357726603		25.6183849566		25.8978290711		26.1742780942		26.4478810758		26.7187666697		26.9870462486		27.2528165661		27.5161620274		27.7771566221		28.0358655677		28.2923467028		28.5466516658		28.7988268898		29.0489144391		29.2969527126		29.5429770318		29.7870201323		30.0291125729		30.2692830758		30.5075588082		30.7439656158		30.9785282148		31.2112703511		31.4422149299		31.6713841239		31.8987994604		32.1244818945		32.3484518678		32.5707293574		32.7913339161		33.0102847058		33.2276005245		33.4432998293		33.6574007558		33.8699211339		34.0808785015		34.2902901163		34.498172966		34.7045437769		34.9094190219		35.1128149276		35.3147474804		35.5152324323

		W_s 1 90 )		1.2291714065		1.3902249382		1.554005331		1.7202164431		1.8887117235		2.0593937976		2.2321606409		2.4070630432		2.5840230126		2.7630306103		2.9440834229		3.1271839168		3.3123374728		3.499550919		3.6888314345		3.8801857381		4.0736194961		4.2691369044		4.4667404079		4.6664305294		4.8682057855		5.0720553192		5.2779905082		5.4859938396		5.6960562963		5.9081671547		6.1223141384		6.3384835776		6.5566605682		6.7768291281		6.9989723465		7.2230725261		7.4491113148		7.6770698275		6.1194495158		6.2770040128		6.4351680566		6.5939387472		6.7533127791		6.9132864872		7.0738558903		7.2350167307		7.3967645106		7.5590945265		7.7220018993		7.8854816029		8.049528489		8.2141373105		8.3793027419		8.545019398		8.7112818501		8.8780846408		9.0454222971		9.2132893417		9.3816803031		9.5505897248		9.7200121723		9.8899422404		10.0603745584		10.2313037954		10.4027246645		10.574631926		10.7470203906		10.9198849218		11.0932204378		11.2670219132		11.4412843802		11.6160029297		11.7911727115		11.9667889353

		W_a 1 90)		14.5834281302		15.2768170585		15.9000888497		16.464868355		16.9815960506		17.4585839679		17.902008011		18.3183887431		18.7113668067		19.0845327397		19.4408342291		19.7827039695		20.1121588441		20.4308775566		20.7402619545		21.0414859048		21.3355345852		21.6232363289		21.905288628		22.1822795128		22.4547052369		22.7229375435		22.9874406761		23.2484475126		23.5062135079		23.7609551698		24.0128563244		24.2620733922		24.5087398326		24.7529698875		24.9948617325		25.2345001273		25.4719586419		25.7073015232		17.8156796174		17.8977956123		17.9789915504		18.059313818		18.1388032462		18.2174958662		18.2954235614		18.37261463		18.4490942715		18.5248850056		18.6000070346		18.6744785559		18.748316032		18.8215344227		18.894147386		18.966167451		19.0376061671		19.1084742322		19.1787816035		19.2485375926		19.3177509473		19.3864299225		19.4545823404		19.5222156429		19.5893369363		19.6559530302		19.72207047		19.7876955662		19.8528344183		19.9174929363		19.9816768588		20.0453917685		20.1086431059		20.171436181		20.2337761833		20.2956681906

		W_s 1 85 )		1.3741506646		1.5332417952		1.692852221		1.8528215949		2.0130736816		2.1735293773		2.3342520612		2.495186766		2.6563398011		2.8177239293		2.9793559206		3.1412548158		3.3034406902		3.4659337758		3.6287538426		3.7919197716		3.9554492677		4.1193586783		4.28366289		4.4483752832		4.6135077306		4.7790706267		4.9450649384		5.1115162258		5.278420413		5.4457827461		5.6136073427		5.7818972862		5.950654718		6.1198809265		6.2895764317		6.4597410652		6.6303740452		6.8014740462		6.973039263		7.1450674701		7.3175560756		7.4905021702		7.6639025717		7.8377538652		8.0120524386		8.1867945153		8.3619761823		8.537593416		8.7136421046		8.8901180677		9.067017074		9.2443348565		9.4220671253		9.60020958		9.7787579189		9.9577078479		10.137055088		10.3167953816		10.4969244975		10.6774382359		10.8583324317		11.0396029582		11.2212457292		11.4032567011		11.5856318752		11.7683672983		11.9514590639		12.1349033132		12.3186962354		12.5028340681		12.687313097		12.8721296568		13.0572801302		13.2427609479

		W_a 1 85)		12.4830132915		12.8771235496		13.2142036827		13.5049476136		13.7581954519		13.980391697		14.1781507654		14.355138423		14.5148866786		14.6602518875		14.7935592063		14.9167125314		15.0312790019		15.1385545719		15.2396153553		15.3353581732		15.4265328288		15.5137679877		15.5975920712		15.6784502288		15.756718204		15.8327137206		15.9066558652		15.9788862173		16.0495318412		16.1187585491		16.1867074594		16.2534988443		16.319235358		16.3840047514		16.4478821585		16.5109320254		16.5732097392		16.6347630056		16.6956330136		16.7558554226		16.8154611981		16.8744773199		16.9329273822		16.9908321029		17.0482097545		17.1050765306		17.161446855		17.2173336453		17.2727485355		17.3277020644		17.3822038359		17.4362626543		17.4898866391		17.5430833221		17.5958597295		17.648222452		17.7001777032		17.7517313701		17.8028890547		17.8536561104		17.9040376719		17.9540386813		18.0036639093		18.0529179743		18.1018053578		18.1503304176		18.1984973996		18.2463104471		18.2937736093		18.3408908481		18.3876660449		18.4341030047		18.480205462		18.5259770834

		W_s 1 80 )		1.632809225		1.8129495015		1.9931860027		2.173387148		2.3535882374		2.5337436978		2.7138635472		2.8939668923		3.0740781336		3.2542243821		3.4344336971		3.6147338953		3.7951517575		3.9757125185		4.1564395585		4.337354239		4.5184758401		4.699821571		4.8814066303		5.0632384218		5.2453417296		5.4277185398		5.6103772236		5.7933247236		5.9765666931		6.1601076273		6.3439509885		6.5280993212		6.7125543598		6.8973171261		7.0823880188		7.2677668938		7.453453137		7.639445729		7.8257433032		8.0123441966		8.1992464958		8.3864480764		8.5739466383		8.7617397363		8.9498248064		9.1381991898		9.3268601523		9.5158049016		9.705030603		9.8945343914		10.0843133824		10.274364682		10.4646853942		10.6552726278		10.8461235019		11.0372351507		11.2286047277		11.4202294084		11.6121063934		11.8042329104		11.9966062159		12.1892235967		12.3820823708		12.5751798885		12.7685135326		12.9620807191		13.1558788972		13.3499055497		13.5441581927		13.7386343756		13.9333316812		14.128247725		14.3233801553		14.5187266525

		W_a 1 80)		12.6561845006		12.9627182093		13.219766712		13.4367253544		13.6226891059		13.7832493039		13.9232943401		14.0466693207		14.1564237072		14.2549934954		14.3443369711		14.4260370986		14.5013796139		14.5714132041		14.6369963212		14.6988339124		14.7575064624		14.8134931183		14.8671902164		14.9188856678		14.9689448639		15.0175389667		15.0648576473		15.1110589311		15.1562746652		15.2006150133		15.2441721581		15.2870233577		15.3292334725		15.3708570571		15.4119400941		15.4525214333		15.4926339858		15.5323057165		15.571560469		15.6104186516		15.6488978078		15.6870130912		15.7247776597		15.7622030051		15.7992992257		15.8360752542		15.8725390471		15.9086977421		15.9445577891		15.9801250596		16.0154049371		16.050402393		16.085122049		16.1195682298		16.1537450062		16.1876562319		16.2213055733		16.2546965347		16.2878324795		16.3207166475		16.3533521694		16.3857420797		16.417889326		16.4497967783		16.481467236		16.512903434		16.5441080477		16.5750836977		16.6058329531		16.636358335		16.666662319		16.6967473377		16.7266157827		16.7562700063

		W_s 1 75 )		1.8846793366		2.0859574719		2.2869256732		2.4875928572		2.6879399863		2.887989977		3.0877744337		3.2873292754		3.4866918838		3.6858992592		3.8849868556		4.0839878777		4.2829328927		4.4818496597		4.680763104		4.87969539		5.0786608607		5.2776884628		5.4767859466		5.6759661929		5.8752401959		6.0746172661		6.2741052204		6.473710559		6.6734386267		6.8732937599		7.0732794181		7.2733983022		7.4736524589		7.6740433732		7.8745720498		8.0752390843		8.2760447247		8.4769889257		8.6780713953		8.8792916344		9.0806489721		9.2821425948		9.4837715715		9.685534876		9.8874314047		10.0894599922		10.291619425		10.4939084522		10.6963257951		10.898870155		11.1015402198		11.3043346695		11.507252181		11.7102914316		11.9134511024		12.1167298806		12.320126462		12.5236395523		12.7272678688		12.9310101413		13.134865113		13.3388315414		13.5429081984		13.7470938709		13.9513873612		14.155787487		14.3602930814		14.564902993		14.7696160862		14.9744312405		15.1793473509		15.3843633276		15.589478096		15.7946905961

		W_a 1 75)		12.6935867318		12.9264994888		13.1154278873		13.2706593423		13.3991426618		13.5065330262		13.5971804209		13.674462064		13.7410209312		13.7989395703		13.8498685564		13.8951226445		13.93575357		13.9726057363		14.0063592001		14.03756312		14.0666220053		14.0939886133		14.1198996188		14.144594434		14.168267973		14.1910791361		14.2131576274		14.2346094482		14.2555213335		14.2759643422		14.2959967674		14.3156664985		14.3350129415		14.3540685805		14.3728602492		14.3914101672		14.4097367842		14.4278554686		14.4457790695		14.4635183753		14.4810824875		14.4984791266		14.5157148814		14.5327954124		14.5497256187		14.5665097733		14.5831516347		14.5996545368		14.6160214635		14.6322551091		14.6483579278		14.6643321737		14.6801799344		14.6959031579		14.7115036746		14.7269832151		14.7423434258		14.7575858804		14.77271209		14.7877235117		14.8026215547		14.8174075863		14.8320829363		14.8466489011		14.8611067464		14.8754577099		14.8897030038		14.9038438165		14.917881314		14.9318166412		14.9456509233		14.9593852665		14.9730207589		14.9865584712

		W_s 1 70 )		2.1321019858		2.3545479582		2.5763916811		2.7976272816		3.0182899077		3.238423608		3.4580760095		3.6772950132		3.896126786		4.1146145961		4.3327982009		4.5507135979		4.7683930099		4.985865018		5.2031509142		5.4202816347		5.6372709319		5.8541355118		6.0708897783		6.2875461124		6.5041151297		6.7206059129		6.9370262202		7.1533826705		7.3696809058		7.5859257334		7.8021212498		8.0182709478		8.2343778082		8.4504443787		8.6664728421		8.8824650727		9.0984226859		9.3143470792		9.530239467		9.7461009102		9.9619323406		10.1777345824		10.3935083686		10.6092543565		10.8249731395		11.0406652569		11.2563312032		11.4719714344		11.6875863745		11.9031764198		12.1187419434		12.3342832986		12.5498008213		12.7652948328		12.9807656415		13.1962135445		13.4116388292		13.627041774		13.8424226495		14.0577817194		14.2731192409		14.4884354654		14.7037306387		14.9190050019		15.1342587912		15.3494922385		15.5647055716		15.7798990143		15.9950727865		16.2102271048		16.4253621821		16.6404782281		16.855575449		17.0706540481

		W_a 1 70)		12.642039715		12.8099628755		12.9398613521		13.0404197175		13.1184272531		13.1789814407		13.2259501186		13.2622942724		13.2902976223		13.3117325906		13.3279820092		13.3401295042		13.3490273626		13.3553479829		13.3595909519		13.3622530778		13.3636225528		13.3639667542		13.3634984165		13.3623869822		13.3607675313		13.3587478249		13.3564138764		13.353834367		13.3510641517		13.3481470479		13.3451180547		13.3420051235		13.3388305693		13.3356121986		13.3323642103		13.3290979156		13.325822314		13.3225445546		13.3192703047		13.3160040452		13.3127493071		13.3095088611		13.3062848691		13.3030790063		13.2998925578		13.2967264977		13.2935815507		13.2904582432		13.2873569425		13.2842778901		13.2812212265		13.2781870125		13.2751752458		13.2721858739		13.269218805		13.2662739165		13.2633510619		13.2604500761		13.2575707797		13.2547129829		13.2518764877		13.2490610907		13.2462665844		13.2434927591		13.2407394034		13.2380063057		13.2352932545		13.2326000391		13.2299264501		13.2272722796		13.2246373214		13.2220213716		13.2194242282		13.2168456915

				0.1				0.15				0.2

				10.686187653		0.135		22.065302087		0.395		35.5152324323		0.395

				10.7730136826		0.105		20.2956681906		0.395

				10.8272287767		0.085		18.5259770834		0.395

				10.863403449		0.07		16.7562700063		0.395

				10.8892957523		0.06		14.9865584712		0.395

				10.9111518613		0.055		13.3639667542		0.135





		

		kes		Ees		Nes		X0es		res		C0es		pes		ies		tx

		0.22		90		1		10		0.1		100		0.9		0.2		0.4

														p*

		X1es		3.960		3.960								0.95

		Cies		33.1803278689

		w_s		-12.5003278689		-12.5003278689

		prédation		2.2

						0.1

		w_a		-66.8196721311

		rep_m		=w_m/(w_a+w_m)

		EUw_a

		V1		40.48

				3.000		3.000

				=effort(util(w_m-k*N*(C0-E)+0,01;1);5)

				=(L(-1)C-L(-2)C)/0,01		=(0,1*(C0-E)+L(-2)C(-1))/LC(-1)





		

		k		E		N		X0		r		C0		p				util risk neutre

		1.2		99.9		1		10		0.1		100		0.2				low efficcité effort param=2

		0.1												p*

		X1		0.000				0.000						0.25

		Ci		0				220

		w_m		0		0

		prédation		0.12

						0.1

		w_a		0

		rep_m		=w_m/(w_a+w_m)

		EUw_a

		V1		0

				0.000

				=effort(util(w_m-k*N*(C0-E)+0,01;1);5)

				=(L(-1)C-L(-2)C)/0,01		=(0,1*(C0-E)+L(-2)C(-1))/LC(-1)

				1		5		10		15		20		25

				0.6321205588		0.993262053		0.9999546001		0.9999996941		0.9999999979		1

				2.5		4.1666666667		4.5454545455		4.6875		4.7619047619		4.8076923077

				1.9365008161		2.4915490954		2.4999432488		2.4999996176		2.4999999974		2.5
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