Perpetual options
B&S for American options

Need to use capm to derive how market value of equity will change with changed risk

Show the strange affects such as a curve with two turning points in it.

Defining the conditions for the bankruptcy event is going to be approximate any way you look at it, in practice a company may hold on by its fingernails for a year or two.

Derive a formula for when it is optimum to exercist an American put. I think this is failrly easy, ie PV(interest received) > option value, but the notes imply that this isn’t known so it could be useful.

It is never optimum do exercise a call early (with no dividends?), so a perpetual call would never be exercised (another argument why gold mines should not bother digging up the gold?) (does this imply that B&S is right and value of a perpetual option should be infinite?), but it IS optimum to exercise a put early if it is deep in the money, i.e. if the price is very low and the interest you will get from exercising the put and investing the money early is greater than the odds of waiting around for the price to rise when it probably will not get high enough to be worthwhile.

Note that reducing the government’s share does not result in a creation of value for the equity holders of debt holders, this simply results from capital transaction swapping one asset (cash) for another (a debt or an equity holding). In effect the bondholders are buying part of the company from the shareholders and the government at the market value (much clear way to say don’t maximize V but people probably still won’t get it). i.e. if we conduct a simply debt for equity swap then V=B+S will increase because the debtholders have purchased part of the company/assets from the shareholders and the government at the market value. (if you sell the assets do you get B+S in the sale? Probably (but maybe not-see next point). That could stuff things up a bit – BUT you can’t change the value of the assets in any sense by swapping them from one person to another (i.e. would get the same sale price regardless of capital structure) so how does this work out.) need to explore this and should probably riase the sale price as another factor in the overall view of what’s happening.
(don will never accept not maximizing V, should maybe just leave it out and just say you’re optimizing S, in fact, don’t even say S, just say the ‘risk/return of the compay?”) no a numerical example of the bondholders buying a share of the assets from the government. i.e. M&M does NOT imply that increasing debt is desirable because it simply reprents a puchase of one party from another (unfortunately doesn’t work – see next comment) (but what does the government get in return?) (why would government give up a share, how does this tie in with seeing interest as an expense? (this is all in the simply M&M world, perpetuities / ignore risk (important point – the government will get the tax back from the bondholders when taxing their interest (unfortunately have to bring in personal taxes to confirm this, and also this is NOT the central issue of why increasing V is crap so don’t let them distract you into saying its just because of personal taxes). While personal tax systems vary greatly for equity income and capital gains, there is almost universal simple taxing of interest at the investor’s marginal rate.
Note that it is not the intention of the rb model to be a comprehensive debt yield model incorporating business risk, credit scoring etc, but to be a guide to the likely yield so that the main aim of the project, the optimum B/S can be determined (do a sensitivity analysis on rb, also quant model developed by XX (don mentioned) actualy predicted a breakdown well ahead of  the rating agencies so maybe it actually workes after all (chase up the example with don).

Deviations from the model – to suit various investor’s preferences, e.g. retirees, entreupreners, even if it is (slightly) non-optimal – extreme example is between a bank and a mortgage trust? (but mortgage trust gets full 8% yield but bank shareholders only get the 3% margin?)
Ie.g

Abstract: Effects considered


The affect of gearing on the risk/return profile of the company (say this rather than “to equity” which is more precise but sounds like S not V, which it is)

The limited liability option


Bankrupcy costs


(note: obviously missing is optimizing V so what to say here)


The effect of gearing on the lending rate.
Note: if you ‘create value’ for shareholders without operational changes this value must come from somewhere – where? The bondholders, the bankrupt asset vultures, the rest of society – where, if it comes from the bondholders is that really ethical? (in fact even if it is due to operational changes it still has to come from somewhere, e.g.. reducing wages, although you could be reducing the pay of someone who was overpaid and didn’t deserve it (or maybe they did), is there any such thing a really creating new valuw when no-one looses? (even though they will loose on a relative basis by being ranked lower on wealth etc.) need to determine where the value is coming from before proceeding.

Note if interest payments are adjusted to new rb then creditors are not worse off (except until existing bonds/loans expire)
Note: if you go from 40% to 50% debt you will only pay the higher rate on the new debt you raise, so perhaps shouldn’t use the rb at this level for all debt, what about if you raised it all at once (the whole 50%), what about higher rates on overdrafts/loan rollovers, what about falling market value of bonds (although you won’t have to pay more physical interest until the bonds mature so how does that work out?) or do you just assume that in the long run you will have to pay the higher rate on everything, but could mention this effect.

Include the model of the bond yield (may actually be necessary)
Need to review the academic literature

Miler model (or whatever was on don’s talk)


Optimizes V not A or S


Only bankruptcy costs, not the other effects ive included


Fixed-period model


Simple definition of bankruptcy event (i.e. V=B)?



Bankruptcy is triggered by a cashflow event(default) not a valuation event, lenders cannot trigger bankruptcy if interest is paid (what about raising more debt – although no-one will lend you debt to make interest payments)



Doesn’t allow for the option value in triggering/not triggering liquidation.

Use dissusion for future, continuous time and infinite option?

Derive a partial differential model or just use black-and-scholes?

Notes: ‘bondholders’, ‘lenders’ and ‘debtholders’ used synonymousely, also ‘shaerholders’ and ‘equityholders’ (standardize on one term)
Key points


Z = A + B + ……


Change to capital structure not existence of capital structure

A = S + B + G is constant


V=S+B increases with gearing, but so what


Gearing shifts part of the firm value from both the equityholders and the government to the bondholders.


Affect on each party of a change, both in size (irrelevant) and effective value

Note a change affects both the cashflows and the market value separately


What discount rates to use


Risk-adjusted discount rates & utility


Note: only considers debt/equity swap, ignores transactions like buying a business
1. What should we seek to achieve?

1.1 Structure of the firm

In XX M&M derived their famous relationship


VL=VU+t*B

Where


V = B + S


i..e

Firm value = market value of debt + market value of equity

Under this model, V increases with an increase in gearing. Should we seek to maximize V?

The seemingly obvious answer to this question is in fact much more complex that in initially appears. Until we decide the goals an aims of the directors and management, it is impossible to develop a model that will deliver those goals.

At its broadest level the firm can be modeled as a collection point where money flows in and money flows out.

For the sake of simplicity we assume that all money that comes in must also go out, i.e. this is a zero sum situation and money cannot accumulate within a company.

In other terms, all net cashflow is paid out in dividends.

In practice, a company may retain profits within the coporate vehicle. However, these profits become part of the equity capital that is due to the equity holders, and the share price will increase to reflect this value, all else being equal. Shareholders who wish to access the earnings in cash form can borrow against the value of the shares, with the interest on the loan being offset by the earnings on the equity capital stored in the company. Of course there are practical issues involved in tax, differences in borrowing rates and investment returns and individual’s access to debt. Also, retained earnings may be lost in a liquidation while dividend payments would be retained by the shareholders. However, ignoring these practical issues these comments illustrate that at the conceptual level we can treat the excess cashflows as dividend payments to shareholders, even if some of the money is retained in the corporate vehicle (ignore this issue althogether?

The company can be modeled in the following way

Inflows


Revenue

=

Outflows


Flow to equity (dividends)


Flow to debt (interest)


Flow to government (tax)

Flow to employees (wages)


Flow to suppliers (payments)


Other miscellaneous outflows…

It is interesting to note the asymmetric nature of this equality. In most business situations, inflows come from one group, the customers, while outflows are split between several quite distinct groups, with the size, frequency and conditions of payment varying according to the customary arrangement with that group.

Appying relevant discount rates to convert these cashflows into equivalent market values gives the following result (the discount rates will be dealt with in following sections)
Z
market value of the revenues

=

S
market value of equity

B
market value of debt

G
market value of tax cashflows

X1
market value of employee wages

X2
market value of supplier payments

X3
market value of miscellaneous outflows

This identify is justified on an arbitrague basis. 

The flow to government has a similar profile to the flow to equity (it is a volatile residual flow after fixed payments, although tax is compulsory while dividends are not). Because of this, we can temporarily combine S and G into a single term and discount it at the relevant equity discount rate.

This leaves the four remaining terms. Suppose that we are an entrprenerial investor, and that for some reason the market value of the 

(XXX FIX THIS UP)

Since payments to employees and suppliers are generally fixed payments and are operating rather than capital structure issues, it is usual to consider the value of the cashflows after deducting these expenses. 

Also, discounting these operating cashflows should give a market value of the assets that should, in theory, be realized in an actual sale of the assets (??) (ignoring practical issues such as transaction cosst).
XXXXX FIX UP

This leads to the following relationship, which we will use for this model


A = S + B + G

(draw a graph of A, S, B, G and V for debt 0% -> 100% and discuss each line)

The key point here is that A does not change with gearing, although V does. Effectively gearing moves value from both the shareholders and the government to the bondholders.

In considering an optimal capital structure and a possible capital structure change the following issues need to be considered.

22 Affect of a capital structure change
A capital restructure that results in an increase in gearing has the following affect

On existing equity


Increases volatility of flow to equity


Reduces size of the flow to equity

On existing debt


No change to existing interest payments


Reduces market value of debt due to increased risk of default

New debt


Potentially higher interest rate than old debt due to higher risk of default

The opposite effects occur from raising equity to retire debt.

Clearly a move to increase gearing is detrimental to existing bondholders, while a move to decrease gearing will be beneficial to exiting bondholders.
The effect on equity holders is less clear. Whether equityholders receive a benefit from a capital structure change will depend on the following variables

(a) the interest rate on the debt

(b) the utility curve of the equityholders, i.e. the penalty that they apply for an additional unit of risk.

1. Who do we optimize for?

M&M implicitly considered that increasing V is desirable and that managers and directors should strive to achieve this.

However, considering the specific affects on each party involved, the equityholders and the debtholders, this is not necessarily the case. There are two issues here.

(a) In the simple model, although V increases with gearing, the gross value of the assets, A is invariant to gearing (as it must be because the inflows are independent of the outflows, and the value of the assets is determined by the inflows). All that changes with gearing is the split of the assets between the three parties; the equityholders, the debtholders and government, not the total value of the assets. The total value of the assets A is invariant to gearing, This suggests the original M&M proposition type 1 that the level of gearing does not matter.
(b) Considering the additional inssues of debt interest rates, risk/return and bankruptcy, it is possible that a capital structure change that increases V will be detrimental to the equityholders. In this case should the company proceed with the transaction?
Employees and suppliers are not directly affected by a capital structure change (what about bankruptcy), and government takes what it will after considering interest as an operating expense paid by the shareholders rather than a return to capital.

This leaves a decision on a capital structure change to the effect that it will have on the equity holders and the bondholders.

If a transaction will benefit both equity holders and bond holders, like a sustainable reduction in expenses, clearly the company should perform the transaction. 
However, what if one party benefits but the other suffers? What about a situation in which one party suffers a little, but the other benefits a lot?

This will often be the case because the value is zero sum (ignoring bankruptcy) and an increase in the effective value to one party must be matched by a reduction in the value to another party (what about debt swap halving equity, what we are really trying to say is have equityholders lost any tru vaelu from this, obviously S will have halved in nominal terms, also what about risk return).
The legal position in this issue is fairly clear. Directors and management are agents of the shareholders (or the company? Difference) and must act in the interests of the shareholders.
In basic terms this means that the company should act to increase the value of equity (i.e. to create value for the shareholders, as distinct from simply raising or retiring equity capital to change the absolute value of S)

Presumably the view is that the borrowers carry the burden of responsibility for their decisions, in other terms a prudent lender will asses the company before deciding to offer a loan to the company, and the loan offer should include a risk premium within the interest rate to compensate for the risk of default.
This is fairly clear in a static situation. 

However, the picture is a little more muddy when a new transaction is entered into after the debt is already in place, such that the existing lender now faces an increased risk of default (and hence a reduced value for their debt, whether traded bonds with a market value of the expected value of a bank debt).
In could be argued that the original risk premium should also include a component to allow of subsequent adverse changes in the future, however this argument is a little more tenuous than the static situation.

In practice lenders will generally express their discomfort to the senior officers of the company, with a possible outcome that steps will be taken to rein in excessive debt. Lenders may also have the option to call for immediate repayment of facilities such as overdrafts, however this may have the unpleasant effect of actually causing a bankruptcy that could otherwise have been avoided.

Also, in a case of insolvency or near insolvency, courts expand the concept of ‘the company’ to include creditors and the officers of the company must consider the interests of the creditors as well as the shareholders in this case.
Overall, considering all the issues, the proposed model is based on an optimization of the value of equity (be more specific – to lead to value creation to shareholders arising from a capital restructure). Of course this may need to be tempered in some practical situations by concerns for the interests of the debtholders, particularly when a company enters a state of severe financial distress.

(this is all stuffed will need a lot of re-working

Factors affecting optimum B/S

(give the formulas and numerical examples)







To benefit equity
To Benefit debt

Gearing (no backrupcy or other affects)


rb < rf/(1-t)



increase debt?


rb = rf/(1-t)



no effect

reduce debt


rb > rf/(1-t)



reduce debt


Limited liability option


increase debt

reduce debt
Option to wind up the business

?


?
Bankrupcy costs



reduce debt

reduce debt
(what about volatility of earngins, is this a separate issue from capital structure decisions (although it will feed into the formula), systemic risk of cashflows (combine with new business?)
Utility and risk-return

Assuming the capm approach of utility being return per unit of standard deviation (explain and justiry).

Note that this assumption is critical. Some practical effects such as a share price moving 1% the wrong way after a particular announcement are raised as difficult to explain on a theoretical basis. However. it must always be remembered that an important assumption involving investors utility curves is required to apply the theoretical models to practical effects, so minor practical deviations should be expected (what about capm, does this require utility)

Borrowing costs

Note that the risk-adjusted return to equity is invariant to pure gearing, ignoring the other effects, when rb = rf/(1-t). Note that this is not rb=rf, which is commonly assumed.

The turning point in this case occurs at a lending rate of 30% above the risk-free rate (assuming a corporate tax rate of 30%), not at the risk-free rate itself. 
For a risk-free rate of 5%, the threshold borrowing rate is 7.14%.

In other words, if the company can borrow at less than 214 basis points above the risk-free rate of 5%, equity holders will benefit on a risk-adjusted basis, while if the borrowing rate is higher they will be worse off. In practice a large high-quality company can borrow at 20 to 30 basis points above the risk free rate (or bank bill rate?? Check and justify), which is well within the limit. This suggests that, ignoring the other effects, shareholders will benefit from an increase in gearing.
Limited liability option 
Limited liability option: note that equityholders are long an option (either a call or a put depending on whether you consider them owning the assets or not), while debtholders are short an option (which they have issued to the equityholders), so value of equity DECREASES if you reduce the volatility of earnings (opposite of commone sense, although risk-return profile will change) (e.g. through diversification, or opposite through high-risk projecst) while value of debt decreases. Ignoring bankruptcy costs this is a zero-sum transfer of value between equity and debt?? (what about loss of value on bankruptcy, what about if assets less than debt but can be sold with no loss) This also confirms the bad thing about conglomerates reverting to the mean with too many businesses, or is that separate from the option value effect?

Bankrupcy costs
Perpetual options: note that black-and-scholes does not work for a perpetual option (e.g. limited liability option, option to re-open a gold mine) because value goes to infinity as time goes to infinity (I think) this is a bit strange because B&S is for european options so in this scenario you could never exercise the option (but it is a limit so you are saying that you would exercise it an some extremely long time in the future) – because future is not discounted/is discounted at rf sort of / somehow, i.e. we are not discounting the long future at a high rate (in fact neither a discount rate or a growth rate are in the formula) a perpetual option model would have to be for American options to be of any use.

2 views of why government allows interest to be tax deductable to the company


(a) views shareholders as the owers, interest as just another expense and tax paid on the net of the profit after expenses, i.e. the increase in wealth of the shareholders

(b) they will get the tax back at the personal level as tax on the bondholder’s interest received, in fact if it wasn’t deductable at the company level then it would be taxed twice.

It should be noted that bacnkrupcy is a practial event involving a lot of empirical issues, rather than a theoretical contruct. Nay model of the effects of bankruptcy can only be approximate. For example, a company may ‘hold on’ for long after it is apparently insolvent, delaying payments to creditors and using available cashflow to make payments where possible. Also, an insolvent company may enter a scheme of arrangement with creditors that allows operation to continue, or seek a major source of equity capital to recapitalize the company and continue operations. However, creditors will eventually want access to the remaining assets to reduce their losses, and an aggressive creditor may trigger a windup as soon as practical for this reason, Also, new investors will not be willing to risk putting good money after bad (explain why the model is still good even with these problems).

Also, the liquidation value of the assets (discounted for delays in recoverging the funds) can be included as a quantitatite term in the model, but in practice determining a reasonable estimate for this parameter in advance of a liquidation could be a significant task.

Note that the optimal model does not purport to include every practical issue that could affect capital structure decisions (e.g. retained earnings for an anticipated takeover, dividend/growth preferences of shareholders) (but this is different from saying that the optimum itself is wrong) 

Personal taxes are not central to our argument, however the affect of personal taxes is illustrated in section XX

