B280 
Introduction to Financial Management

Unit 3
Capital Budgeting

Capital budgeting

· to evaluate if a project is financially viable, taking into consideration the project’s initial and subsequent cash flows, the required rate of return and adjustment for risk and inflation, etc.

Measuring a project’s costs and benefits

Categories of  “cash flows”  

· initial outlay, 

· recurrent and terminal cash flows, 

· tax shields :

Notes :

· focus on incremental, after-tax cash flows (synergy effect? incidental?),

· make adjustments to financial statements to convert items into cash flow basis (i.e. add back depreciation),

· sunk cost is irrelevant (e.g. research cost),

· opportunity cost is relevant,

· beware of spillover effects,

· ***exclude interest payments and loan repayments in the cash flow analysis (because we are evaluating the operating aspects, so only operating cash flows are relevant)***,

· working capital investments/recovery has cash flow impacts and should be included .

(
Net increase in working capital 

= increase in inventory – increase in accounts payable)

Quantifying a project’s acceptability

1. [image: image1.wmf]IO

R

ACF

t

NPV

n

t

t

f

t

-

+

*

=

å

=

1

)

1

(

a

Net Present Value (NPV)

where

ACF :
annual after-tax cash flows (end of period)



k :
discount rate (required rate of return)



IO :
initial outlay



n :
project’s expected life (no. of periods)

Decision criteria :

· if NPV > 0 : accept the project (project return > required rate of return),

· if NPV < 0 : reject the project (project return < required rate of return),

· if NPV = 0 : project return = required rate of return

***** The smaller the k (discount rate), the larger the NPV.******

Comment :

· the most reliable and widely used

· consistent with a firm’s goal of maximizing shareholders’ wealth

· if accepting projects with NPV > 0, means create additional shareholders’ wealth and earns more than the required rate of return.

2. Internal Rate of Return (IRR)

· the discount rate that makes the NPV equal to 0.

Recall the NPV formula,
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Decision criteria :

· if IRR >= required rate of return (hurdle rate), accept the project 

(Recall : The “yield to maturity” in bond calculation is the IRR of the bond.)

3.
Profitability index (PI) 
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a relative measure of profitability (relative to initial outlay)

Decision criteria :

· if PI >= 1, accept the project 

· if PI < 1, reject the project

Drawback : 

· A project having a higher PI does not guarantee the largest NPV (since it does not take into account the scale or size of the project).

4. Payback period

-
the number of years needed to recover the initial outlay (consider after-tax cash flows only)

Decision criteria :

· the shorter the payback, the better 

Drawback : 

· Payback ignores the time value of money and the cash flows after the payback period.

Choosing among several projects

Capital rationing

· a situation where available funds are not enough to cover all profitable projects.

· Spillover effect?

· Strategy : choose the set of projects that maximize the dollar amount of NPV.

Project dependence and ranking

· “mutually exclusive” : 2 or more projects performing the same tasks, accept one = reject others

Additional factors to consider :
1. size disparity (different initial outlay)

2. time disparity (different cash flow patterns)

Example




A


B

Cashflows

Yr 
0

-1000


-1000


1

100


650


2

200


650


3

2000


650

NPV (@10%)
758


617

PI


1.76


1.62

IRR


35%


43%





Comment

Both same lives, same size, only time disparity,

A : 
assumes cashflows can be re-invested at discount rate/required rate of return (10%),

B :
assumes cashflows re-invested at IRR (43%), more aggressive! 

Choose A to maximize shareholders’ wealth.

3. unequal lives – need to consider reinvestment yield and replacement possibility
Equivalent annual annuity (EAA)
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-
the annuity that has the same PV as the project’s NPV
· the larger EAA, the better

Inflation and capital budgeting

To adjust for inflation,

(1) discount nominal cash flows by nominal discount rate,

(2) [image: image5.wmf])
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adjust cash flows into real cash flows and discount by real discount rate.

i is the anticipated  inflation over the life of the project

Or approximately,

[image: image6.wmf]i

R

R

al

no

real

-

@

)

min

(

)

(


Adjusting for risk in capital budgeting

Risk : the potential variability of realized cash flows, measured by standard deviation ()of cash flows.

· total project risk (),

· industry-related risk,

· market-related risk ().
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Risk-adjusted discount rates

Recall in CAPM, Rj is in fact a risk-adjusted discount rate.
Coefficient of variation

· [image: image8.wmf])
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“risk per unit of return”

· the lower the CV, the better
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Certainty equivalent (t)
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Simulation

· Use computer to generate random cash flows to get a probability distribution of the probable outcomes.

· Imitating performance of projects by using computers to randomly select observations from each of the key drivers and combine to determine the final outcomes.

Scenario analysis

Sensitivity analysis

Probability trees

· a graphical presentation of the possible outcomes

Assigned reading
“Corporate Strategy and the Capital Budgeting Decision”

Some key points are :

· “One can only expect to consistently earn excess returns in markets that are less than perfectly competitive.”

· “A perfectly competitive market/industry is one characterized by costless entry and exit, undifferentiated products, and increasing marginal costs of production…..Thus, in the long run, the actual return on capital in a competitive industry must equal the required return.”

· “Only firms that can bring to bear on new projects competitive advantage that are difficult to replicate have any assurance of earning excess returns in the long run, e.g. low-cost producer, being able to add value to the product.”

· Conclusion : Be the first mover to get extra-ordinary returns!
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