Summary of Article #3

1 INTRODUCTION

This article concerns with the agency problems associated with the information asymmetry, the risk incentive of cost of debt, and sub-optimal future investment decision.  These problems can be solved using the long-term debt with a call provision and the maturity structure of debt.

2 INFORMATIONAL ASYMMETRY

Information asymmetry is defined as inability for the entrepreneur to reveal the precise identity of his investment opportunity.  Suppose there is project A and B, due to informational asymmetry, entrepreneur know they have an opportunity to invest in project A, whereas the market believe they have an opportunity to invest in project B.  Without the call feature, market will place a higher value on B than value on A because market do not know about A, so they are going to price it according to B.  Therefore, the entrepreneur will face an agency loss because firm only know about the true nature of project A. The agency loss face by the firm will be the difference between the current value of debt associated with project A and B.




Agency Loss = VD (A) – VD (B)

Two equations related to this agency loss: -

Scenario 1:
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T=1 (The true nature of the firm (A or B) is revealed, call option also exercisable)

T=2 (The debt mature at which time its value V (z) would depend upon the T=2 state of nature.)
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Thus at T=1,

VD(s) = the value of debt in a particular given state of nature.

q(z(s) = the z-state price of payoff given in (s), the state nature at t=1, is reveal,  have to be less than one as it is a present value factor.

V(z(s)= the z-state contingent value of firm given s.

F= the face value of the debt

For example, the firm has a face value of $1000 and the firm itself worth $1200, in this case the debt holders will get $1000 and the equity will get $200. Therefore, the equation (1) is a summation of the all possible value that accrued to the debt holders over all possible state of nature and signing a state price to each of the payoff so that it is similar to the state preference theory. In addition, this equation is also a combination of price and probability, where it is the state probability times the payoff at a given state.
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Vc = value of the callable debt at T=0


q(s) = the payoff of the call option in state s


VD(s) =the value of debt in a particular given state of nature 



P  = the exercise price on callable debt

From equation (2), firm will call the debt if the value of the debt in market exceed the call price, where VD(s) ( P. Here, we can see that the firm  will always compare the call price with the value of the debt. The value of the call option can be either (0 or value of debt at given state minus the exercise price). This implies that over different state of nature, the option has a different value and we are summing up the overall possible states.

These two equations shown that firm have a choice either to issue non-callable debt or callable debt.  Without the agency problems, the value of a callable bond must be equal to the value of a non-callable bond less the value of the call privilege. However, when the agency problems occur associate with informational asymmetry, firm suffer from the different between VD (A) – VD (B), where the value of a call privilege associated A, Vc(A), exceed of Vc(B). Therefore, firm can issue the callable debt as an alternative call feature to reduce the transfer of wealth to the extent that the nature of the firm is reveal prior to the maturity of the debt.  There is through the issuance of a callable debt in the amount of [Vc (A)-Vc (B)] to recapture part of their losses. Thus, the expiration date of the call is important to reduce the agency loss , the sooner the revelation of the true nature of the firm occur the more effective the call option in preventing expropriation of equity holder wealth by bondholders. This is because when the information is revealed before the expiration period,  the price of the debt is going to adjust and the value of the debt will increase. So that the firm can take advantage to call back the debt by exercising their callable debt, this can recapture certain amount of the value of call option, in turn to reduce the agency loss. It appears that either the expiration date of the call or the maturity of the outstanding debts are important in affecting the corporate decision in distribution of wealth among holders of its securities.  

Besides, the entrepreneur can reduce this agency loss by shortening the maturity of debt. The entrepreneur can shorten the expected value of the life of the debt contract prior to the revelation of the true nature of the firm.

3 THE RISK INCENTIVE COSTS OF DEBT

We are looking at Black and Scholes view that shareholder can be seen as holding a European call option to buy back the entire firm at an exercise price equal tot he face value of the debt. While bondholders can be taking a positive position in the asset where they own the asset but written a call option that allows everything to be bought away from them at a specific price.


Suppose that the entrepreneur faces two alternatives, equal cost (but differential risk) investment projects (A and B) with equal value. In this circumstance, debt holders believe that the equity holders will take the riskier projects B even if project B has a greater volatility [((B) ( ((A)] but lower value [(V =V(B)-V(A)].  Therefore, it can be seen that the project B has negative value and this is inconsistent with NPV rule. This is because NPV of A is higher than NPV of B, but due to he risk characteristic, it create incentive for the entrepreneur to choose the lower value project as long as the project can give good impact or positive equity value. As such, if the debt holders realized this incentive problem, they will discount the price of the debt at which they buy the debt.  As shown in figure 1: -
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Figure 1: Addressing Risk Incentive Problem with a Call Provision

Right hand side: -

· The horizontal axis plotted as the value of the firm (V), the value of the debt (VD) and equity (Vm) are plotted at vertical axis 

· 45 degree line  with OZ (  the value of the firm

· [(Vm =Vm (B)-Vm (A)] ( the change in equity value

· The curve OX ( the value of the debt associated with project A, VD (A).

· The curve OY ( the value of the debt associated with project B, VD (B).

· The difference between OZ to OX ( the value of the equity if project A chosen 

· The difference between OZ to OY ( the value of the equity if project B is chosen 

Left hand side: -

· The horizontal axis ( the value of a call privilege where an option is written on a non-callable bond with the exercise price equal to the call price, P. The call price is less than the face value of the debt.

· The vertical axis ( the market value of the callable bond. (a negative call premium)

As we can see that the equity value for project B is greater than for project A, and the value of the firm in B is lower than the value of the firm in A. (VA ( VB) Therefore, as long as the debt value associated with B, VD (B) fall below the 45 degree dotted line [i.e. Vm (B) ( Vm (A)], the entrepreneur still profits by shifting to B. In this case, the debt holders are aware of this problem, they will be an incentive for them to always offer the firm with the lower value of the debt VD (B) and not VD (A) in return for their claim. This is because they still have a choice for them to maximize their wealth to go for riskier project. With this risk incentive of the cost of debt, the entrepreneur incurs the agency costs with the amount of (VA - VB).

In order to solve this agency problem, the entrepreneur can issue the long-term debt with a call provision. This is through alter the call price  (the exercise price) in such a way that by the change in the equity value is exactly offset by the change in the value of the call privilege. (where (Vc = (Vm) Thus, the issuance of a callable debt with an appropriate call price can resolves the agency problem associated with risk shifting, the entrepreneur can raise debt in the amount of  VD (A).

This agency problem can also be solved by shortening debt of maturity, that is by specifying an appropriate shorter maturity t* with corresponding face value Fs. With the value of the shorter-term debt, there is less sensitive for the entrepreneur to shift into the lower value-high variance project. This is true for two reasons,

1. If V(B) is greater than the discounted face value of the bond, the value of the bond is less sensitive to a change in the value of the underlying assets of the firm.

2. The value of a shorter- term option is less sensitive to a change in the variance in the distribution of returns to the underlying asset. 

4 SUBOPTIMAL FUTURE INVESTMENT DECISION

The value of the firm with the future discretionary investment can be broken into the present value of currently held assets and the present value of future growth opportunities. If the investment opportunities are expected to occur in the future, the issuance of debt for the purpose of financing current investment can impair future investment incentives. This is one of the issue of agency problem that Myer’s dealt in his article. However, the agency problems in Myer’s article concentrate on the case where the issued debt is entirely supported by growth opportunity. 

Myer’s article stated that if the entrepreneur want to increase the value of the firm at a given state V(s) ( I , at the state that S ( Sa and for the state at  S ( Sb, V(s) ( I +  P.
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According to Myer the optimal investment strategy depend on the maturity of the debt, if the debt matures prior to the investment decision, stockholder exercise the option if V(s) – I ( P. However, if V(s)  - I ( P, bondholders will take over and exercise the option to invest if V(s) ( I. Hence, the value of the firm is unaffected.

Where


VD = the current value of debt,


Vm = the current value of equity, and

q(s) = the current equilibrium price of a dollar delivered at period if and only if state s occurs. 
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This equation 3 shown the relationship between the equity holders and debt holders for the firm that is all-equity financed. In this case, there will not have an agency problem because the debt matures at or prior to the expiration of the option to invest.
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However, in the case of the debt mature after the firm’s investment option expires, there will be an agency problem occur, because the bond holders are unable to exercise the option when V(s)  - I ( P even if V(s) ( I.  Therefore, the value of the firm will be reduced as debt holders recognize the incentive problem and discount the price of  the debt accordingly in the current price at which they purchase the debt. The equity holders have to bear the entire cost incur, the value of firm face the loss from Sa to Sb as shown in equation (4) and equation (5): -
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The agency costs of debt, where the difference between (3)-(4): -

Myer’s argued that this problem could not be eliminated through the issuance of debt with a conventional call provision. However, It might be dealt with if the firm issue callable debt with a stochastic call price conditioned on the profitability of the investment opportunity.  In other words, the debt contract is written with the provision that debt be called. Therefore, when the firm issued a debt, we known that the firm would not call the debt if the value of the firm in the given state minus the investment cost is less than exercise price, that is V(s)  - I ( P, where P is the call price of the debt. The residue value from V(s)  - I ( P is the value of the debt that is available for the debt holders. Thus, the firm will only call the debt as call price some fraction of ((V(s)  - I) and ( is less than 1

[image: image12.wmf](0 ( (  ( (), this can reduce the call price from P to ((V(s)  - I) or debt is callable at the price where P = ((V(s)  - I), when the V(s)  - I ( P in the contract. This can recapture the loss value of the firm from Sa to Sb, and allowed firm to choose the optimal investment strategy.

 The value of the firm had shown as below: -The call provision can restore the value of the firm by raising V’D toV”D and VM to V’M. Therefore firm can remove this incentive problem by restructuring the debt in this particular fashion.

5 CONCLUSION

These two methods mentioned above might be a rationalize mechanisms to resolved the agency problems associated with informational asymmetry, managerial risk incentive, and forgone investment opportunities. However, the firm still has to bear in mind with their state of nature and other external factors in resolving these agency problems.

� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Visio.Drawing.5  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���











[image: image13.wmf]ò

ò

¥

+

-

=

+

=

b

a

b

M

D

S

S

S

Pds

)

s

(

q

ds

]

I

)

s

(

V

)[

S

(

q

V

V

V

[image: image14.wmf]ò

ò

¥

+

-

a

=

+

=

b

a

b

M

D

S

S

S

Pds

)

s

(

q

ds

]

I

)

s

(

V

[

)

S

(

q

'

V

"

V

V

[image: image15.wmf](

)

[

]

)

1

(

)

s

z

(

d

F

),

s

z

(

V

min

)

s

(

V

s

z

q

D

-

-

-

-

-

-

=

ò

¥

¥

-

[image: image16.wmf])

2

(

ds

]

P

)

s

(

V

,

0

max[

)

s

(

q

Vc

D

-

-

-

-

-

-

-

ò

=

¥

¥

-

[image: image17.wmf][image: image18.wmf]ò

ò

¥

¥

-

-

-

-

-

-

-

-

-

=

+

-

+

b

a

S

S

ds

I

s

V

s

q

ds

P

I

s

V

s

q

)

4

(

]

)

(

)[

(

)]

(

)

(

)[

(

[image: image19.wmf]ò

¥

=

+

=

b

S

M

D

Pds

)

s

(

q

V

'

V

'

V

[image: image20.wmf])

5

(

ds

]

I

)

s

(

V

)[

S

(

q

'

V

V

b

a

S

S

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

=

-

ò

[image: image21.wmf]ò

ò

ò

¥

¥

-

-

-

-

=

+

-

+

-

a

-

+

b

a

b

S

Sa

S

S

)

6

(

ds

]

I

)

s

(

V

)[

s

(

q

ds

)]

P

I

(

)

s

(

V

)[

s

(

q

ds

]

I

)

s

(

V

)[

1

)(

s

(

q

_987279164.unknown

_987281698.unknown

_987321808.unknown

_987325426.unknown

_989503720.unknown

_987324744.unknown

_987321621.unknown

_987281320.unknown

_987250948.unknown

_987259222.vsd

_987250129.unknown

