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Chapter 6

Chapter 6 introduces the net-present-value (NPV) approach to discount cash flows, and three alternative methods (payback, accounting rates of return, and internal rate of return) as way to evaluate capital budgeting projects.

6.1 Why Use Net Present Value?

An example is given in the text that is used as a “justification” for the use of NPV in making capital budgeting decisions.  The basic point is that accepting positive NPV projects benefits the stockholders

Three positive attributes of NPV:

1. NPV Uses Cash Flows (as opposed to earnings which are a an artificial construct)

2. NPV Uses All the Cash Flows of the Project (other methods ignore cash flows beyond a particular date)

3. NPV Discounts the Cash Flows Properly (other methods may ignore the time value of money)

6.2 The Payback Period Rule

Imagine a project that requires an initial investment of $50,000 with cash flows of $30,000, $20,000 and $10,000 in the following three years.  This means that the initial investment is paid back (payback, get it?) in the first two years.  A Payback Rule is some cutoff that may be chosen such as “all investments that payback in two years are accepted.”  (Writers comment:  I’d be curious if anyone out there actually ever saw this method in use.  There are muchas problemas with this method that are listed next by the text….)

Problems with the Payback Method

1. Timing of Cash Flows within the Payback Period:  Payback method does not consider the timing of the cash flows and thus (unlike the NPV method) does not discount the cash flows properly.

2. Payments after Payback Period: Forces managers to have an artificially short-term orientation whereas the NPV method takes into account all of the project cash flows.

3. Arbitrary Standard for Payback Period:  Using the NPV method a firm can go to the capital markets to determine the discount rate.  There is no comparable guide for choosing the payback period; the choice is somewhat arbitrary.

So why are we even covering a rule that the text thinks is pretty inferior to NPV?  Well it seems some large companies use it when making smaller budgeting decisions.  It makes decision-making easier, it allows the success of decisions to be judged in a shorter time horizon (with NPV, a long time must pass to determine if the decision was correct).  With bigger more important decisions the payback rule is seldom used.

6.3 The Discounted Payback Period Rule

Under this approach we first discount the cash flows and then determine how long it takes for the discounted cash flows to equal the initial investment.  Although this alternative takes away problem #1 from above, the remaining problems with the payback method remain.  As the text states, “Although discounted payback looks a bit like the NPV, it is just a poor compromise between the payback method and the NPV.”

6.4 The Average Accounting Return

The average accounting return is the average project earnings after taxes and depreciation, divided by the average book value of the investment during its life.

For example (pp. 138-139):  A company is evaluating whether to buy a store in a mall for $500,000.  We assume the project has a useful life of 5 years.

Step 1: Determining Average Net Income.

Because the initial investment is $500,000 and is useful for 5 years we will assume it loses value at the rate of $100,000 each year (straight-line depreciation). Assume that the five years of pre-tax and pre depreciation cash flows are $233,333, $300,000, $166,667, $100,000, $33,333 and that net income (after taxes and depreciation) is $100,000, $150,000, $50,000, 0, -$50,000 (see Table 6.2, p. 139).

The Average Net Income =  [$100,000+$150,000+$50,000+$0+(-$50,000)]/5=$50,000

Step 2: Determining Average Investment

The value of the investment decreases by $100,000 each year so the value of the investment at the end of year 1 is $400,000, end of year 2 is $300,000…so the average value of the investment over the life of the project is:

Average Investment = ($500,000+$400,000+$300,000+$200,000+$100,000+$0)/6=$250,000

Notice we include the $500,000 initial investment

Step 3: Determining AAR

AAR = $50,000/$250,000 = 20%

This means: if the firm had an accounting rate of return greater than 20%, the project would be rejected, and if less than 20%, accepted.

Problems with the Accounting Return Method:

1. The most important flaw in this method is that it uses net income and the book value of the investment, not cash flows.

2. In addition it takes no account of timing and does not discount any of the cash flows used in the calculations.

3. Finally, the AAR method offers no guidance on what the right targeted rate of return should be.

6.5 The Internal Rate of Return

Internal Rate of Return (IRR) is as close as you can get to NPV without being exactly NPV.  The purpose of the IRR is to find a single number that will summarize the merits of a project.  Simply put, the IRR is the discount rate that is needed to make the NPV of a set of cash flows equal to zero. At this point the firm should be equally willing to accept or reject a particular project.  The investment rule then is “Accept the project if the IRR is greater than the discount rate.  Reject the project if the IRR is less than the discount rate. 

6.6 Problems with the IRR Approach

To describe the problems associated with using IRR we need to go over some terminology first.  An independent project is one whose acceptance or rejection is independent of the acceptance or rejection of other projects.  Mutually exclusive investments are the other extreme.  Project A and B are mutually exclusive if you have the choice to accept A or accept B, or reject them both, but you cannot accept both of them.  This may seem like a silly diversion but it becomes clear in a second.

Two general problems affecting both independent and mutually exclusive projects  (this gets kinda tricky without looking at the pretty graphs on p. 144)

The first problem has to do with when the investment is made.  Assume Project A has cash flows of -$100, $130.  The IRR is 30%.  Project B has cash flows exactly opposite, $100, -$130.  The IRR is also 30%.  However, in this second example, if the discount rate is below 30% the NPV is actually negative and when the discount rate is above the IRR the NPV is positive (exactly the opposite of our previous rule).  

In an attempt to explain this in an intuitive way, imagine that you wanted to have $100 today.  You could either borrow it from a bank and pay it off next year, or do Project B.  The reason this is true is that Project B is basically a substitute for borrowing $100 from a bank at 30%.  If the discount rate is 25% and you can borrow from a bank at that rate you would not do the project.  This is exactly opposite to Project A where the firm has $100 to invest and can either put it in a bank and get the discount rate as the return, or do Project A and get a 30% return. For Project A if the discount rate is greater than 30%, you would just put the money in the bank!

The next problem with IRR deals with multiple rates of return.  When a projects cash flow flip from negative to positive to negative it is possible for a projects cash flows to have two IRRs (and thus no real solution).  The reason for this can be seen on p. 144 Figure 6.5 where a graph of the NPV and the discount rate shows that there are two different discount rates that will cause the NPV of the cash flows to be zero. There is also a nice little summary table on p. 147 that gives some general rules.

Problems specific to Mutually Exclusive Projects

The scale problem:  

Suppose I give you two ”opportunities”

Opportunity 1:  Right now you give me $1 and after class I give you back $1.50.

Opportunity 2:  Right now you give me $10 and after class I give you back $11.

The NPV of #1 is $0.50 but the IRR is 50%

The NPV of #2 is $1.00 but the IRR is only 10%

Which one do you chose?  If we went by the IRR rule we would chose #1 but to take the opportunity with the greatest NPV we should take #2.

This dilemma is caused by the fact that IRR ignores scale.  #1 has a larger return but the investment opportunity is much smaller.

One way to show that using NPV is “more correct” is to use Incremental IRR.  If you are comparing two sets of cash flows you calculate the incremental cash flows associated with choosing one project or another (in this case a large investment opportunity or a smaller one.  The text uses a second example of a movie budget on p. 148).  Then with the incremental cash flows you calculate the incremental IRR, which means the IRR on the incremental investment in the larger project.  You can also calculate the NPV in the same way.  If the Incremental IRR is above the discount rate and the incremental NPV is positive then it should “prove” that even if the IRR is larger in a smaller investment opportunity, the benefits of the additional investment in a larger project is beneficial in this case.

The Timing Problem:

If the larger cash flows of a project tend to occur earlier in a project and we have a high discount rate we will favor this investment over one in which the cash flows come at the end.  As the text states, we are implicitly assuming that we can reinvest those cash flows at the discount rate.

The example in the text shows a set of cash flows where the IRR for the project A where the cash flows that occur earlier is higher than for project B where the cash flows occur later.  At higher discount rates Project A’s NPV will be higher than Project B, and the IRR is higher which would lead to a decision for Project A.  However, at lower Discount rates, the NPV for B is higher which presents the same dilemma as above.

As with the previous problem there are three methods to deal with this issue:

1. Compare NPVs of the two projects based on what your discount rate is.

2. Compare Incremental IRR to Discount Rate (discussed above)

3. Calculate NPV on Incremental Cash Flows (discussed above)

Redeeming Qualities of the IRR

IRR survives because summarizes information about a projects cash flows in a single rate of return.  If used correctly (avoiding the situations where it runs into problems) IRR will lead to the same decisions as NPV.

6.7 The Profitability Index

The profitability index is the ratio of the present value of the future expected cash flows after initial investment divided by the amount of the initial investment.

The NPV of a project will be positive whenever the profitability index (PI) is greater than one.  So if PI >1 then accept an independent project.  Reject if PI<1

For mutually exclusive projects the PI rule runs into the same scale problem that the IRR rule runs into.  However, like the IRR, PI can be corrected using incremental analysis.

In the case of capital rationing where a firm does not have enough capital to fund all positive NPV projects you cannot rank projects according to NPV alone.  Instead, they should be ranked based upon the PI rule.  The book equates the idea of the PI to “bang for the buck” where in capital rationing the PI measures the bang (dollar return) for the buck invested.  Caution: The PI cannot handle capital rationing over multiple time periods.

6.8 The Practice of Capital Budgeting

Over 80%of firms surveyed use IRR or NPV.
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7.3 Inflation and Capital Budgeting

Nominal Interest Rate

Assume your bank pays you 10% interest on your money.  So if you put $1000 in you will get $1,100 at the end of one year.  The 10% number is called the nominal interest rate.

Real Interest Rate 

Now suppose that we take into account inflation.  Let’s say that the inflation rate is 6% and it affects all goods equally.  If a restaurant charges $1.00 for a hamburger it will charge $1.06 one year from now for the same burger.  If you take your $1000 right now you could buy 1000 burgers.  If you put it in the bank you would only be able to buy $1,100/$1.06 or 1038 burgers one year from now with the inflation adjusted prices.  This means that you were only able to increase your hamburger consumption by 3.8%, not the 10% that the bank was giving you.  This 3.8% is called the real interest rate.

Real Interest Rate = [(1+Nominal Interest Rate)/ (1+Inflation rate)] –1

Cash Flow and Inflation

Like interest rates, cash flows can be expressed in either nominal or real terms.  A cash flow in nominal terms is the actual dollars received.  The cash flows are in real terms if the current purchasing power is given.  Two examples of this are given in the book on pp.171-172.

Discounting: Nominal or Real?
Nominal cash flows must be discounted at the nominal rate.

Real cash flows must be discounted at the real rate.

