DETERMINATIONS OF

CORPORATE BORROWING





INTRODUCTION



Why do firms limit their borrowing, even when there is tax advantage to corporate borrowing?



	

There is a negative relationship between risky debt and real option.



Issue risky debt, in some states of nature, will reduce present market value of a firm. 





Investment Opportunities



The opportunities which could make a positive contribution to the MV of the firm.





STATEMENT OF THE PROBLEM



Assumptions:



no taxes and no bankruptcy costs

managers act in the shareholders’ interest

capital markets are perfect and complete





The equilibrium MV of the firm, V, can be broken down into:



	V = VA + VG							(1)



where VA is the MV of assets already in place, and VG is the PV of future investment opportunities.





    The model starts with:

VA = 0

Only one investment opportunity

The firm is all-equity financed





Balance sheet at t = 0



�Value of growth	   VG		   0	   Value of debt	

	opportunity 			   VE	   Value of equity

				_____	_____

	Value of firm	   V	   	   V





Balance sheet at t = 1



�Value of newly	   V(s)		   0	   Value of debt	

	Acquired asset 			   VE	   Value of equity

				_____	_____

	Value of firm	   V(s)	   	   V(s)



Figure 1:



sa is break even state, ie. V(S)  = 1

Investment is made only if V(S) ³ 1 for states s ³ sa, x(s) = 1

Invest nothing if V(S) < 1 for states s < sa, x(s) = 0. Thus, the option expires and the firm is worthless.





Given complete markets, the value of the firm at t = 0 is:



	V = ò 0¥                                   q(s)x(s)[V(s)-I]d						(2)



where q(s) is the current equilibrium price of a dollar delivered at period t = 1 if and only if state s occurs. 





	V = ò            ¥                                   q(s)[V(s)-I]ds							(3)





The link between borrowing and the MV of the firm



Balance sheet at t = 0



�Value of growth	   VG		   VD	   Value of debt	

	opportunity 			   VE	   Value of equity

				_____	_____

	Value of firm	   V	   	   V





First scenario:

Debt matures before investment decision is made, but after the true state of nature is revealed.



If V(S)-I ³ P, then pay off the bondholders

If V(S)-I < P, the bondholders will take over and exercise the firm’s option if V(S) ³ I.



Example:

	If, I = $   80,000

	    P = $   10,000

     	 V(S) = $ 100,000



Then, exercise since V(S)-I > P. However,

If P = $ 30,000, then V(S)-I < P.

Bondholders will take over and exercise the firm’s option to invest. At least they still get $ 20,000 back.





Thus, the MV of the debt at t = 0 is 

	

	Vd = ò            ¥                                              q(s)[min(V(s)-I), P]ds					(4)



If P is large enough to exceed V(s)-I in all states, Vd = V as given by equation (3). In this case, the amount borrowed is indifferent to equityholders. 





Second scenario:

Debt matures after the firm’s investment option expires.



The outstanding debt will change the firm’s investment decision in some states.





If the firm raises the amount I and exercises its option, 





Balance sheet at t = 1, given x(s) = 1



�Value of growth	   V(s)	        min[V(s), P]    Value of debt		opportunity 	                 max[0, V(s)-P] Value of equity

				_____	_____

	Value of firm	   V(s)	   	   V(s)

But, from the equityholders’ viewpoint, the option is worth exercising only if V(s) ³ I + P





Figure 2:



sb is the break even state

x(s) = 0 for s < sb and x(s) ³ sb

The shaded triangle is the loss of value in some states of nature

A higher P implies a larger triangle and a lower V 





The value of the firm at t = 0 is now given by



	V =  ò            ¥                                       q(s)[V(s)-I]ds							(5)





Note: 

	V(5) < V(3) due to debt payment, P.





The only condition for the option to be exercised is where

	

V(s) > I + P, so 

min [V(s), P] = P.

Thus, the value of the debt is 



	Vd = ò            ¥                                    Pq(s)ds								(6)





Note:

V(6) < V(4) because the debt matures after the investment option expires.

	

The relationship of Vd to P is shown as follows:



Figure 3:



Value of the firm is maximised under all-equity financed

Forgoing NPV





�DISCUSSION



The costs of avoiding the problem:



Rewriting the debt contract



This debt contract is the agreement, which requires the firm to undertake all future investments that have positive NPV.



Weaknesses:

Cannot be enforced

Too costly

Management’s judgement may be breached





2. Renegotiating the debt contract



Renegotiation may lead to

-  creditors accept less than the face amount of their                        securities;

-  the owners’ commitment to put up funds.



Weaknesses:

Again, costly

Creditors have to estimate the NPV of the project





3. Shortening debt maturity



According to the first scenario, debt that matures before an investment option is to be exercised does not induce suboptimal investment decisions.



Weaknesses:

Borrowing short cannot reduce monitoring costs

Incur cost of maintaining the continuous and gradual renegotiation



4. Mediation



The mediator is the impartial third party that creditors could reserve the right to bring in.



Weaknesses:

Difficulty of defining the degree of financial distress

Willingness to cut back on routine monitoring but, there is no way of knowing when to call the mediator!





5. Restrictions on dividends



Forgoing dividend – When a firm invest the cash or pay it out to the stockholders with plenty of cash on hand.



When the dividends are restricted, the firm must invest.



Weaknesses:

Monitoring cost

Shareholders’ viewpoint is not maximising the MV of the firm

May force the firm to invest in the negative NPV project

It is helpful only when cash is available for payout. Financial distress may make the bonds even riskier





6. Honesty is the best policy



Honesty is acquired by performance. 

Easier to acquire for firms which do not borrow heavily against the value of growth opportunities.











7. Monitoring and protective covenant



The monitoring costs are included in the MV of the firm. Why do firms accept loan terms?



This is because:

the costs are offset by the increase in firm value

it will seem rational tomorrow!





CONCLUSION



The value of the firm is maximised when it is under all-equity financing. 



If there is potential positive NPV investment opportunity, the firm should not borrow as much as possible. 





AREAS FOR FURTHER RESEARCH



Stock options are riskier than the stocks they are written on

The observed risk will be a positive function





Implications:



Neoclassical valuation models

Measurement of the equilibrium capitalisation rate for a firm’s stock cannot be used as a hurdle rate for capital budgeting


