Summary of Article #4

Introduction

This paper introduces a scenario where a firm that has assets in place and also a valuable real investment opportunity. Using a three-date model (see appendix 1), we can see that if management acts in the interest of the existing shareholders (at t=0), the intrinsic value of the old shares conditional on the issue-invest decision (i.e. stock issue, E = I – S or 0) and knowledge of the realisations a or b, is maximised, i.e. [image: image1.wmf])
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Example

Appendix 2 gave a numerical example with 2 equally probable states of nature for the above scenario.  It illustrates that in general, the decision to invest or not, depends on the relative value of a and b in the two states.  It was shown that slack has value because without it, the firm may sometimes avoid issuing stocks and therefore rule out a valuable investment opportunity.  Thus, slack does not allow the firm to take advantage of investors by issuing only when stock is overvalued
.  

Properties of Equilibrium

The equilibrium conditions illustrated in appendix 3 imply that the firm may pass up good investment opportunities rather than selling stock to raise funds.  There is no loss when the firm has sufficient slack to finance the investment, when S ( I.  If S < I, ex ante loss increases as E increases.  Since E = I – S, the loss also increases with I and decreases with S.
The Impact of stock issues on stock price

The decision to issue stock always reduces stock price, unless the issue is a foregone conclusion, i.e. P’ < P.  If firm is sure to issue, then the issue conveys no additional information, and P’ = P.  Note that both P and P’ incorporate all information available to investors.  They are rationally-formed, unbiased estimates of the firm’s intrinsic value, and they reflect knowledge of the firm’s decision rule as well as its decision.  Thus, P exceeds P’ because investors rationally interpret the decision not to issue as good news about the true value of the firm.

Debt Financing
Given the fact that if firm can issue default risk free debt, the firm would never passes up positive NPV investment but if they were to issue risky debt, the firm sometimes may pass up positive NPV investment (average opportunity loss is less with debt than equity).  Therefore, as a general rule, it is better to issue safe securities than risky ones

In this model, the firm never issues equity, if it does, it would only issue debts because loss in market value due to underinvestment is less if the firm were to issued debt rather than equity.

Thus, it would lead us to the Pecking Order of financing decision. In which management would prefer the least cost of raising funds.

Equity issue in asymmetric information model

The analysis for debt equity choice, would leave no room of stock issue. However, as what being discussed by Jensen Meckling (1976) and Myers (1977), we would have to look at agency cost and bankruptcy cost of debt. Asymmetric information about firm value would be the determinant of financing behaviour than asymmetric information about risk.

With ample financial slack, firm would always avoid external financing and thus disentangle itself from investment decision, which would result in conflicts between old and new stockholders. Thus, we found out that the choice between debt and equity financing is irrelevance due to the fact that the final stock price is unaffected if the firm issue or invest and they start off with and without financial slack.

If managers assume that the shareholders are active, meaning that they would keep on rebalance their portfolio, then investment decision matters. Good investments are foregone even though firm has plenty cash. If managers assume passive stockholders, financing decisions would matters as firm would adapt financing policy to mitigate the loss in value from foregone investment opportunities.

Extensions and Implications of model
Given asymmetric information, a firm with valuable future real investment opportunities is better off with slack than without it. Firm should try to build up slacks through retention policies

a)
It is better to issue safe securities than risky ones. The best way for external financing is to use debt. Always go to bond market instead of raising equity. Thus, we would review the Pecking order of raising funds.

b)
Firms may forego investment opportunities rather than issuing stock due to the fact that it acts in the interest of existing shareholders. Therefore, if there is sufficient financial slack, old shareholders are better off ex ante when firm can undertake investment opportunities.

c)
Through retention policies such as restricting the payout policy, firms could build up financial slack in the form of marketable securities or reserved borrowing power.

d)
The purpose of increase in dividend may signal to investors as good news but due to the fact that in this model, it is best for firm with insufficient financial slacks to cover possible investment opportunities to held dividend to build up slacks. However, this model do suggest that changes in dividends are highly correlated with managers’ estimates of value of asset in place

e)
Suppose, management posses superior information, stock is issue to finance investment and thus stock price would fall. This is due to the fact that investors termed that as bad news. However, if firm issue default risk free debt, stock price will not fall

APPENDIX 1:  A three-date model
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Note that the value of the asset-in-place at t = -1 is the expected future value 
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 represents the asset’s possible (updated) values at t =0.  Management’s updated estimate at t = 0 is a, the realisation of 
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The NPV of investment opportunity at t = -1 is the expected future value 
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 represents the asset’s possible (updated) NPV at t =0.  Management’s updated estimate at t = 0 is b, the realisation of 
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Consider management acts in the interest of the existing shareholders:

The intrinsic value 
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 is maximised.  However, the market value of these shares will not generally equal 
[image: image12.wmf]old

V

.  Assuming shareholders are passive, thus new issues goes to a different group of investors.  If firm has ample slack (does not need to issue shares to invest), shareholders remain passive if investment is made.

Thus, acting in existing shareholders’ interest amounts to maximising the true or intrinsic value of the existing shares (conditional upon symmetric information between managers and investors on issue-investment decision).

APPENDIX 2:  Numerical Example
Given 2 equally probable states of nature (where the true state is revealed to management at t = 0 and to investors at t = +1).   Asset values are:


State 1
State 2

Asset-in-place
a = 150
a = 50

Investment Opp. (NPV)
b = 20
b = 10

Assuming firm has no slack (S = 0), the investment opportunities requires I = 100, so firm must raise E = 100 from stock issue to invest.  If firm issues stock and invest regardless of whether the favourable or unfavourable state occurs, 
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In state 1, the true (intrinsic) value of the firm, 
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.  The market value at t = 0 is the old shares’ market value, P’ plus the new shares’ market value, E.  Thus, 
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In state 2, Intrinsic 
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As both old and new shares are correctly priced to investors (who regard the two states as equally probable), we have:
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Since firms issue stock in both states, the decision to issue tells investor nothing about the true state.  

Looking at the payoffs to existing shareholders:

Payoffs
Issue & Invest

(E = 100)
Do nothing

(E = 0)

Vold in state 1
144.42
150

Vold in state 2
85.58
50

This is NOT the equilibrium solution.  The optimal strategy is to issue and invest only in state 2 (as it offer a higher-than-do-nothing payoff).  With this strategy, issuing stock signals state 2 and P’ reduces to 60.  The equilibrium payoffs (t = 0) are:

Payoffs
Issue & Invest

(E = 100)
Do nothing

(E = 0)

Vold in state 1
-
150

Vold in state 2
60
-

Thus, the firm passes up an investment project of NPV = +20 (from state 1).  

The average payoffs to existing shareholders is 
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, which register a loss of 10 in ex ante firm value (at t = -1) c.f. a potential value, P’ = 115 (at t = 0)

In general, the decision to invest or not depends on the relative value of a and b in two states.  For example, starting with the following table:


State 1
State 2

Asset-in-place
a = 150
a = 50
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Investment Opp. (NPV)
b = 100
b = 10
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The trial solution where the firm is assume to issue and invest in both states, is also the equilibrium solution given 
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.  This is shown on the payoffs below, where the decision to issue and invest gives higher payoffs than doing nothing:

Payoffs
Issue & Invest

(E = 100)
Do nothing

(E = 0)

Vold in state 1
212.75
150

Vold in state 2
97.25
50

APPENDIX 3:   The Formal Model

A formal statement and solution of the model introduced in APPENDIX 1 and 2.  

As E = I – S, we could vary the size of the required stock issue by varying slack, S.  If firm, knowing the true values a and b, chooses not to issue, it forfeits the investment opportunity.  So 
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If firm does issue and invest, E = I – S, and 
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.  Old stockholders are better off (or will be at t = +1) if the firm issues only when 
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, or when 
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, the condition can be written as 
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We can then use the line 
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 to divide the joint probability distribution of 
[image: image27.wmf]A

~

 and 
[image: image28.wmf]B

~

 into two regions as shown in the figure below:


In this figure, the firm issues stock and invest only if (a, b) falls in the region M’, else the firm does nothing.  It illustrates that the firm is willing to give up the NPV of its investment opportunity rather than sell shares for less than the shares are really worth.
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Management has additional information about the value of the firm’s asset-in-place (a) and investment opportunity (b), values updated accordingly





Both manager and the market have same information on a, b; remaining S (if any)





Market does not receive this information until t = +1.  Meanwhile, the market can observe either E = 0, or E = -1





c.f. b = 20 in previous example
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� Which is the intrinsic value conditional upon the information management has.  Since new investors do not possess such information, the price that they are willing to pay may not be the maximised value.


� This is because if investors know that the firm does not have to issue to invest (i.e. have sufficient slack), then an attempt to issue would be taken as a ‘bad’ news.
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