	Welcome to the guided example for the self-study problem from Chapter 12 – Strategy and the Analysis of Capital Investments
The requirements in this self-study problem will be asking you to perform a series of calculation related to the evaluation of a capital investment decision.

	The requirements relate to four learning objectives
· Providing a general model for determining relevant cash flows associated with capital-investment projects
· Applying discounted cash flow, abbreviated DCF,  decision models for capital-budgeting purposes
· Dealing with uncertainty in the capital-budgeting process, and 
· Discussing and applying other capital-budgeting decision models
With this information in mind, let’s look at the facts in the case.

	Ray Summers Company operates at full capacity of 10,000 units per year. The company, however, is still unable to fully meet the demand for its product, estimated at 15,000 units annually. This level of demand is expected to continue for at least another four years.

	To meet the demand, the firm is considering the purchase of new equipment for $580,000. . The engineering division estimates that installing, testing, and adjusting the machine will cost $12,000 before it can be put in operation.  This equipment has an estimated useful life of four years, straight line depreciation will be used,  and the equipment can be sold for $50,000 at the end of the fourth year

	An adjacent vacant warehouse can be leased for the duration of the project for $10,000 per year. The warehouse needs $58,000 of renovations to make it suitable for manufacturing. The lease terms call for restoring the warehouse to its original condition at the end of the lease, and the restoration is estimated to cost $20,000. 

The new equipment would have no effect on the variable costs per unit. All current fixed costs are expected to continue at the same total amount. The per-unit fixed cost includes depreciation expenses of $5 for manufacturing and $4 for marketing and administration.

	Additional fixed manufacturing costs of $140,000, excluding depreciation, will be incurred each year if the equipment is purchased. The firm must hire an additional marketing manager to serve new customers. The annual cost for the new marketing manager, support staff, and office expense is estimated at approximately $100,000. The company expects to be in the 40 percent tax bracket for each of the next four years, and the company requires a minimum after-tax rate of return of 12 percent on investments. 

	This slide presents the current operating profit for the company and shows a pre-tax profit of 80.

	There are 10 requirements to this problem; starting with the computation of the net initial investment for year 0, moving on to determining what effect the acquisition of the new equipment will have on total operating profit after-tax in each of the four years and the effect on after-tax cash inflows in each of the four years.  

The fourth requirement has you compute the payback period of the proposed investment under the assumption that cash inflows occur evenly throughout the year.  This assumption will simplify the computations.

The fifth requirement also has you compute a non-discounted value, the accounting rate of return of the proposed investment, based on the average book value of the investment.

	The next set of requirements relies on discounted cash flows.  Requirement 6 asks you to compute the net present value of the proposed investment under the assumption that all cash inflows occur at year-end while requirement 7 asks you to compute the discounted payback period of the proposed investment under the assumption that cash inflows occur evenly throughout the year.
 
Requirement 8 has you compute the internal rate of return, or IRR, of the proposed investment under the assumption that all cash inflows occur at year-end, while requirement 9 asks you to use the MIRR function in Excel to estimate the modified internal rate of return for the proposed investment.

The final requirement adds an element of uncertainty.  The company expects the variable manufacturing cost per unit to increase once the new equipment is in place and you need to determine what is the most that the unit variable manufacturing cost can increase and still allow the company to earn the desired 12% rate of return on this investment.

	In this first requirement you simply compute the initial cash outlay for this investment.  Start with the cost of new equipment, and to that add the cost of installation, testing and training, which is $12,000.  Also capitalize the renovation costs for the leased warehouse.  The total of these items is $650,000.

	The second requirement asks for a determination of the effect of the acquisition on total after-tax operating profits for each of the four years.  Start off with the incremental revenue, which is the $200 selling price multiplied by the additional 5,000 units expected to be sold each year, yielding $1 million.  The next calculation is the cost of goods sold, which is made up of both variable and fixed manufacturing overhead costs.  The variable cost is $60 per unit for each of the 5,000 units for a total of $300,000.  There is the additional fixed manufacturing overhead which totals $150,000.  Then, there is the depreciation on the new equipment which, you are told, was depreciated on a straight-line basis over four years.  In the first requirement you determined that the cost was $650,000 and are told there is a $50,000 salvage value and so, assuming a four year life, the depreciation is $150,000 per year.  Meaning that the total cost of goods sold will be $600,000 and the resulting gross margin is $400,000.

Looking now at the marketing and administrative expenses, there is a variable marketing expense of $20 per unit for each of the 5,000 units, for a total of $100,000.  There are also the additional fixed marketing expenses of $100,000 for a total of $200,000.  Subtracting the marketing and administrative expenses from the gross margin gives you an incremental operating profit before tax of $200,000 per year, but now consider the tax implications.  The tax rate is 40%, which would mean $80,000 in taxes, and so the incremental after-tax profit in each of years one two and three is $120,000.

Year four is a little bit different.  There is the same $120,000 of operating profit but there is the restoration expenses that will be incurred.  Those costs are $20,000 but because of the 40% tax rate there is a net tax benefit of $8000 associated with this expense, meaning that the net after-tax cost is $12,000 and so the after-tax profit in year four will be $108,000.

	The third requirement asks for a computation of the incremental after-tax cash inflows.  Start off with the after-tax operating profit just computed, which was $120,000 in years one through three and $108,000 in year four.  Then add back non-cash expenses, which was $150,000 in each of the four years.  In year four also add the after-tax cash inflow from the disposal of equipment which was at the assumed salvage value of $50,000.  The net result is an incremental after-tax cash inflow of $270,000 in years 1, 2 and three and $308,000 in year four.

	The next requirement asks you to compute the payback period assuming cash flows will occur evenly throughout the year.

	The basic formula is:
 
Initial investment over Annual cash inflow after-tax

	Earlier you determined the investment was $650,000 and the annual after-tax cash inflow was $ 270,000

	So the payback period is a little over 2.4 years or approximately 2 years and 5 months.

	The next requirement asks for the accounting or book rate of return, based on average investment

	First, compute the average operating income

	Looking back at requirement 2, in each of the first three years there is $120,000 of incremental income and in the fourth year there is $108,000 of extra income.  The total of these amounts is divided by 4 years to get an average of $117,000

	Next compute the average investment

	Which is simply the book value at the beginning of the time period plus the book value at the end of the time period and the total is divided by 2, 

	Which ends up as $350,000

	All that is left is to compute the accounting rate of return, which is the average income divided by the average investment

	So the $117,000 is divided by $350,000 to yield 33.34%

	The sixth requirement will now start using discounted cash flow methods.  In this particular requirement you will be computing the net present value of the proposed investment.  In order to compute the net present value you need to know a discount rate and a time period.  The discount rate is 12%, which is the required rate of return.  You already determined that in the first three years there is a constant stream of $270,000 of after-tax cash flows.  Since the amount is consistent in each of those years, you can use the present value factor from an annuity table in the appendix, which ends up being 2.402.  Then multiply the $270,000 by the present value factor and the present value is $648,540.  Since year four had a different cash flow amount, look up the present value factor for a single sum in year four at a rate of 12%, which is .636.  Take the $308,000 of after-tax cash inflow and multiply by the present value factor of .636 and end up with a present value of $195,888.  The resulting present value of the after-tax cash inflows is $844,428.  From this amount, subtract the initial outlay of $650,000.  Since this investment was made in year zero, the present value factor would be one and so the multiplication results in $650,000.  The net present value of the investment, therefore, is $194,428.

Just remember the assumption is that the cash inflows would occur at year-end.  This assumption impacts the present value factors.  While this assumption is not likely to be completely valid, it does simplify the calculations and helps provide useful information for management decision making. 

Also, note that an Excel-generated solution is exact while the method based on the Present Value tables is an approximation because the present value factors in the tables are rounded to three decimal places.  The slight differences due to rounding should not impact the final decision.

	You will use the information already generated to deal with requirements 7, 8 and nine.  Requirement seven will assume the cash inflows occur evenly throughout the year and you are to compute the discounted payback period.

Note that this table starts out with the after-tax cash flow for each year.  The next column has the discount factor, also known as a present value factor using the weighted average cost of capital, which in this case is 12%.  Double-clicking on the cell in the spreadsheet shows the formula for computing the discount rate.  The formula is one over 1+ the discount rate raised to an exponent which is the number of years.  Looking at the formulas on the screen right now, you see that it is 1+ the value in cell C nine, which is 12%.  This sum of 1.12 is raised to a power, which is value contained in cell B3, which is the year that, in this case is year zero.  The result of the calculation is one.  Each after-tax cash flow is multiplied by its respective discount factor to give the present value of the after-tax cash flow.  The final column shows the cumulative present value of the after-tax cash flow.  Start off with the $-650,000, which represents the initial investment.  You then add in the present value of the year one cash flow and find they are still in a negative net position.  The same holds true at the end of year two.  Finally, at the end of year three, they have just about reached the breakeven point meaning that the discounted payback period will be just a little over three years.

	Another type of discounted cash flow method is internal rate of return, which is requirement eight.  Again, assume the cash inflows occur at year-end.  The internal rate of return is the discount rate at which the net present value equals zero.  You can compute this using trial and error, which I will do first.  Since the current net present value is nearly $200,000, the discount rate can be raised quite a bit, and so I will try doubling the discount rate and see what happens.  Note that I changed the weighted average cost of capital to 24% and the resulting net present value is just over $15,000.  The resulting net present value is much closer to zero.  So the next attempt will be 25%.  Trying 25% the NPV is just a little over $3000.  Going up to 25.5% results in a negative net present value so that rate is too high.  So, for my next attempt I will try 25.3%.  The net result is nearly 0, so the internal rate of return is approximately 25.3%.

I will now set the weighted average cost of capital back to 12%.

A simpler way would be to use the built-in internal rate of return function.  The formula, as indicated, is = IRR, open parentheses, and then the cells in the column that represents the after-tax cash flows, which is this example is C3 through C7, and then close the parentheses.  Result is 25.3% .

Requirement nine asked you to use the MIRR function in Excel to estimate the modified infrared return.  The formula is similar to the internal rate of return calculation and the resulting value is 19.6%.

	These models were built on assumptions and the assumptions may prove to not be valid.  Sometimes you would like to do some sensitivity analysis and that is, in fact, what is happening in requirement 10.  Requirement 10 asks you to determine the most that variable costs can increase and still have the project return the desired 12% rate of return.  For this analysis, hold everything else constant.

It was already determined that the current projected NPV of the project is $194,428; thus, the PV of future after-tax cash inflows can drop by a maximum of $194,428, meaning if they fell by this amount the net present value would be zero and the IRR on the project would be exactly 12%. 
Since the $194,428 represents a discounted annual after tax change over four years, convert that amount into an undiscounted amount by dividing by the present value factor of an annuity at 12% for four years, which is 3.037.  The result is that there can be an annual decrease in after-tax income of $64,020,

Given a 40% marginal income tax rate, the $64,020 represents 60% of the pretax amount, thus the maximum amount that pretax income can fall is $64,020 over 1 – the tax rate of 40% which equals $106,700.  But you are not done yet.

The $106,700 represents the extra costs that would be spread over all the units each year.  Therefore, the variable cost per unit can increase by $21.34 per unit, which is the $106,700 divided by the 5,000 units. So, if everything else remained constant, the variable cost per unit could increase by $21.34 and the proposed project will still yield a 12.0 percent return.
Alternatively, you can use the Goal Seek function in Excel to determine the maximum change in variable costs that could be realized such that the investment would yield an IRR of 12 percent.  The SOLVER approach is not presented in this narration.

	Just as there were many requirements, there are many takeaways.  Through the completion of this problem you have
· [bookmark: _GoBack]Determined the required net initial investment outlay for a project
· Determined the effect of an acquisition of new equipment on total after-tax operating profit
· Determined the effect of an acquisition of new equipment on after-tax cash inflows
· Computed the payback period of a proposed investment under the assumption that cash inflows occur evenly throughout the year.
· And computed the accounting rate of return of a proposed investment, based on the average book value of the investment

	You have also worked with discounted cash flow methods and
· Computed the net present value of a proposed investment under the assumption that all cash inflows occur at year-end
· Computed the discounted payback period of a proposed investment under the assumption that cash inflows occur evenly throughout the year
· Computed the internal rate of return of a proposed investment under the assumption that all cash inflows occur at year-end
· Used the MIRR function in Excel to estimate the modified internal rate of return for a proposed investment
· And determined the most that the unit variable manufacturing cost can increase while still allowing the company to earn the minimum rate of return on an investment 



