
Topics 

1. Fisher’s Separation Theorem and Capital Budgeting using the Net Present Value (NPV) Rule 

2. Cost of Capital & Risk Analysis 

3. Review of Options and Real Options 

4. Efficient Capital Markets 

5. Capital Structure: Tax, Costs of Financial Distress and the Trade-off Theory 

6. Capital Structure: Additional Theories 

7. Dividends & The Australian Imputation System 

8. Corporate Financing 

9. The Leveraged Firm: Valuation & Capital Budgeting 

10: Takeovers (Mergers & Acquisitions) 

 

Topic 1 

1.1 Fisher’s Separation Theorem 

Some people prefer to consume now. Some people prefer to invest now and consume later. 

Should our consumption preferences affect our investment decisions and the investment decisions 

of firms? 

Fisher’s Separation Theorem shows that by allowing borrowing and lending, the capital markets 

allow us to reconcile these opposing desires of the firm’s shareholders. Hence, the optimal 

investment decision of the firm is unrelated to the consumption preferences of the shareholders. 

Example 

Person A prefers to consume now. Person B prefers to invest now and consume later. They both 

have $100 now, at the beginning of the period. They both have access to a project that generates 

14% return by the end of the period. The bank interest rate for the period is 7%. 

Person B is investing $100 in the project and will consume $100*1.14=$114 at the end of the period. 

Person A is also investing $100 in the project and will also receive $114 at the end of the period. But 

person A takes out a loan now and consumes $114/1.07=$106.54 at the beginning of the period. At 

the end of the period A pays back $106.54*1.07=$114 to the bank, the same amount she receives 

from the project. 

The example shows that both person A and B can consume more if they invest in positive Net 

Present Value (NPV) projects. Positive NPV projects – by definition – have higher rate of return than 

the bank borrowing rate. 

Similarly, in a company, shareholders would prefer the managers to undertake all positive NPV 

projects, regardless of their own consumption preferences. The company should accept all projects 

with positive NPV (assuming projects are independent) because these increase the value of the 



company’s shares. Once the value of the shares has been maximised, shareholders can use the 

capital markets to achieve their preferred consumption patterns through borrowing and lending. 

1.1.1 The assumptions (and limitations) of the Theorem 

• 2 period model. Only two points in time, the start of the period (now) and end of the period 

(later) are distinguished. 

• No risk or uncertainty of returns 

• No market imperfections: taxes, transaction costs, and the borrowing rate is the same as the 

lending rate (not realistic as the business model of banks depends on lending rate being 

lower than borrowing rate) 

• All decision makers are rational (prefer more money) 

• Sole objective is to maximise shareholder wealth (no agency costs) 

The course discusses relaxing these assumptions. 

 

1.2 Topics in Capital Budgeting – auxiliary to calculating NPV correctly 

NPV = - Initial cash flows (CFs) + present value (PV) of future CFs 

The NPV rule is to accept projects with NPV > 0 and rank projects with the highest positive NPV first. 

 

1.2.1 Incorporating factors into Cash Flows: sunk costs, financing costs, opportunity costs, side 

effects, taxes, inflation 

• Sunk cost 

A cost that has already occurred before and was not affected by the decision to accept or reject the 

project. Sunk costs must not be included in the CFs.  

Example: consulting fee already paid. 

• Financing cost (including interest payments) 

Ignored when determining a project’s CFs as they are already accounted for in the discount rate. 

• Opportunity cost 

If the corporate assets used in the project have alternative uses, CFs from those uses are lost if the 

asset is used in the project. The after-tax PV of these lost CFs is the opportunity cost of using the 

corporate asset.  

Example: empty company warehouse used for the project; opportunity cost may be estimated from 

the forgone lease payments from renting out the warehouse or from the market values of the 

warehouse now and at the end of the project period. 

A company recently appraised the lot it owns at $810,000 and it plans to build a factory for $1.2 

million as part of a project. The project’s NPV should include both the opportunity cost of selling the 

lot and the building costs. These add up to -$810,000 - $1,200,000= - $2,010,000. 

• Side effect 



The proposed project can affect other parts of the firm. It is synergy when the new project increases 

the CFs of existing projects. It is erosion or cannibalisation when the new project decreases the CFs 

of existing ones. 

• Taxes 

Always use after-tax CFs because tax payment is a cash outflow. 

• Inflation 

To calculate NPV one must discount real CFs at real rates and nominal CFs at nominal rates. 

Nominal is actual dollars and actual interest rates. Nominal interest rates fluctuate with inflation. 

Real is adjusted for inflation, shows what figures would have been without inflation. Reflects 

purchasing power parity. Exhibits less fluctuation or variance. 

The relationship between nominal and real interest rates is often referred to as the Fisher 

relationship:            

 > (1+nominal interest rate) = (1+real interest rate)*(1+inflation rate) 

Which is used to assess the general relationship between nominal and real CFs at time t  

 > real CF at year t = nominal CF at year t ÷ (1+inflation rate) 

1.2.2 Estimating CFs 

There are two methods to estimate Operating Cash Flows (OCFs).  

The bottom-up approach is to use Earnings Before Interest and Taxes (EBIT) from the income 

statement, account for tax payments and add back the full value of depreciation.   

 > EBIT*(1-tax rate) + Depreciation 

The top-down or tax shield approach takes the Earnings Before Interest Taxes Depreciation and 

Amortisation (EBITDA) from the income statement, accounts for paying tax and adds back the tax 

savings from depreciation.          

 > EBITDA*(1-tax rate) + Depreciation*tax rate 

• Net Capital Spending (NCS) 

NCS is the initial investment outlay (capital spending) minus the after-tax salvage value. Example: 

buying a machine 

• Changes in Net Working Capital (NWC) 

Net Working Capital is Current Assets less Non-Debt Current Liabilities.     

 > NWC = Cash + Inventory + Receivables – Payables.  

The value of NWC is not relevant but changes in the value of NWC is.  

An increase in the NWC also known as (aka) investment in NWC is a negative CF. Examples: putting 

aside and holding cash against unexpected expenditures, buying inventory, selling on credit, paying 

payables. 

Investment in NWC is reduced by credit purchases, which generate unpaid accounts payable. 

The required NWC is often a function of the sales revenue of the project. 



Example 

A company is planning to expand for this to happen it adapts a new NWC policy. It increases 

inventory by $150,000 and payables to suppliers by 50% of the increase in inventory which is 

$150,000*50% = $75,000. Also, by offering credit its accounts receivables rise by $25,000. 

The CF or change in NWC is = change in cash + inventory + credit - payables 

NWC CF = $0 + $150,000 +$25,000 - $75,000 = $100,000 

Another company needs to maintain 15% of its sales in NWC. Considering a project that will increase 

its sales from the current $110,000 to $135,000 at year 1 and to $145,000 at year 2 and 3, NWC 

changes with that. 

At year 1, the change in sales $135,000-$110,000 = $25,000 is followed by a $25,000*0.15= $3,750 

At year 2 it is $10,000*0.15 = $1500 

At year 3 it is $0. Overall, the change in NWC is $3,750+$1500+$0 = $5250 by the last year of the 

project. 

1.2.3 Choosing between mutually exclusive investments of Unequal life 

There are more methods but calculating the annuity equivalent of the cost, also called equivalent 

annual cost (EAC) works best. 

Example  

The CFs of a machine are -$20 in year 0, -$6 in year 1 and -$4 in year 2. At 10% discount rate, the PV 

of the CFs is -$20 - $6÷1.1 - $4÷(1.1^2) = -$28.76. 

The annuity formula is A(n|r) = (1÷r)*[1-(1÷(1+r)^n)] and the  

NPV = A(n|r) * Annuity Payment 

Here, by rearranging and substituting the Annuity Payment is to be solved for. 

A(2|10%) = (1÷10%)*[1-(1÷(1.1^2))] = 1.736 

EAC = Annuity Payment = NPV ÷ A(n|r) = -$28.76 ÷ 1.736 = -$16.57 

If there are two comparable investments, the one with lower annualised cost (lower absolute value 

of EAC) is preferred and should be picked. 

1.2.3.1 Replacement project 

The choice between using the old machine and buying a new one. The decision rule is to replace the 

old machine if the EAC of the new machine is lower than the EAC of the old one. 

Example 

There is a new machine that could replace the old machine. The new machine has the following 

parameters. 

Cost today $2000, yearly maintenance cost $100, expected life is 5 years, salvage value at year 5 

$500. Appropriate discount rate is 10%. 

NPV of the costs is -$2000 - $100 * A(5|10%) + $500÷(1.1^5) = -$2068.62 



A(5|10%) = (1÷10%)*[1-(1÷(1.1^5))]= 3.79 

EAC = Annuity Payment = NPV ÷ A(n|r) = -$2068.62 ÷ 3.79 = -$545.69 

The (existing) old machine has the following parameters. 

Its maintenance costs $200 in year 1 and $300 in year 2, after which the machine needs to be 

replaced. Its salvage value is $1000 now in year 0. At year 2 its salvage value will be $400. 

Therefore, the opportunity cost of the old machine is $1000 at year 0. 

NPV of costs is = -$1000 – $200/1.1 - $300/(1.1^2) + 400/(1.1^3) = -$1099.17 

A(2|10%)=1.736 

EAC = Annuity Payment = NPV ÷ A(n|r) = -$1099.17 ÷ 1.736 = -$633.2 

In comparison, the EAC of the old machine is higher and therefore the old machine should be 

replaced because it is too expensive. Notably, the opportunity cost of selling the old machine drives 

its cost up. 

 

Topic 2 

2.1 Cost of Capital 

The appropriate risk-adjusted discount rate used in the NPV is also called the cost of capital. 

Shareholders earning dividend can reinvest their dividends either in the company or in other assets. 
The expected return on the company’s project should therefore not be lower than the return on 
assets of comparable (similar) risk. Otherwise, investors will not invest in the company. To prevent 
this, the appropriate risk-adjusted discount rates must be found and used. 

Cost of Capital is a combination of Cost of Equity and Cost of Debt. 

2.1.1. Cost of Equity - CAPM 

From the firm’s perspective, the expected return on equity is the same as the Cost of Equity, 

estimated from the CAPM equation.         

 > rE = rF + ß*(rM-rF) where  

• ri is the return on equity 

• rF is the risk-free rate; use the yield on long-term government bond in the currency (10-year 

Government Treasury Bond in AUD/Australia) 

• ßi is the equity beta, sensitivity to systemic risk Cov(ri,rM)÷Var(rM) 

• rM is the market return 

• rM-rF is the market risk premium (MRP) 

The MRP can be estimated with 2 methods. 

First, the MRP can be estimated using historical average excess return on the market over the risk-

free rate. Academics prefer this method. There is a trade-off selecting the amount of historical data 

to use. It takes many years of data to produce an accurate estimate of expected returns. However, 

very old data may have little relevance for investors’ expectations of the MRP today. (The CAPM 

framework uses MRP as an input and cannot give guidance in quantifying it in the first place.) 



The other method is estimating MRP using Gordon’s Dividend Discount Model (DDM). According to 

the DDM            

 > Price = Div ÷ (rE-g), which is then rearranged as rE = Div ÷ Price + g 

Thus, the expected return on equity can also be estimated using current dividend yield on stock 

index and analysts’ forecast of dividend growth for the index. Then, the MRP can be derived. 

Example 

When a firm is 100% equity financed, the Cost of Capital can be calculated with the CAPM equation. 

If ß=1.5, rF=5% and MRP=10%, the r=5%+1.5*10% = 20%. So the appropriate discount rate for an 

expansion of this firm is 20%. 

When it comes to project evaluation, the company should only accept those projects that have 

higher IRR than the company’s discount rate which is 20%. (This will be revised later because 

comparison should not be made to company discount rate but to the project’s riskiness.) 

• Market portfolio 

The market portfolio is a portfolio of all risky assets in an economy. In practise, a broad stock market 

index such as the ASX All Ordinaries Accumulation Index or the S&P / ASX 200 Index is used to 

represent the market portfolio. 

• Beta 

Beta is the sensitivity of a stock’s return to market portfolio return (and to the systemic / market risk 

that comes with that). 

The industry practise is to estimate beta using weekly or monthly data. 

Beta may be estimated over different time horizons. If the time horizon is too short, the estimate of 

beta will be unreliable but if data used is too old, the estimate may be unrepresentative of current 

risk. 

Theoretically, the calculation of beta is Cov(ri,rM) ÷ Var(rM) .  

But in practise, beta estimates are subject to error. Always be suspicious of estimates that are 

extreme relative to historical or industry norms. Many practitioners prefer to use average industry 

asset betas, adjusted for leverage, rather than individual stock betas, in order to reduce estimation 

error. 

The determinants of beta are Business Risk and Financial Risk. Business Risk has Cyclical nature of 

Revenues and Operating Leverage. Financial Risk has Financial Leverage. 

 


