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You have been asked to provide suggestions regarding engineering economy. The following ianfrnation you may need to

carry out your work: (1) the corporate tax is at 17%; (2) the interest rate for its short term loan is at 7%; (3) the interest
rate for its bond is at 10%; (4) the investors demand for 12% of return from its stock; (5) the corporate capital structure
consists of $500 million for short term loan, $500 million for bond, $1500 mllhon for stock, and $500 million for

retained earnings. Please answer the following questions.

(a) Determine the after-tax cost of each element in the corporate capital structure (10 pt)?. Accordjng to the weighted

average concept, determine the Minimum Attractive Rate of Return (MARR) for the company (10 pt).

(b) Based on results from (a), if the company wants to raise funds of $1350 million and considers its lowest cost of
capital, which element is the best choice for fund raising (5 pt)? Does this fund raising affect MARR yielded at (a)?
If yes, state your adjusted MARR. If no, describe your explanations (5 pt).

(c)  Assuming that the cost of capital for beginning of year market value is ignored, by referring to the result from (b)

and using the minimum Equivalent Uniform Annual Cost (EUAC) method, carry out a replacement analysis for the
equipment shown in theTable 1 (15 pt). When is the best time to replace the current equipment (5 pt)?

Tablel: Cash flows for current and new equipment

RN,

i

Equipment (in million dollars) *~  Year 0 Year 1 Year 2 Year 3 Year 4 - Year 5
Current ’
Market Value $10 $7 $4 $3 $1 - $0
Annual Cost $10 $12 $15 $18 $20
New
Market Value $40 $30 $22 $15 $12 $10
Annual Cost $6 $7 $8 $9 $10
**To find Present value given Future value (P/F) at the first 15 period discount rate:
i=5% i=6% i=7% i=8% i=10% i=12% i=15%
Period 1 9524 1.9434 .9346 9259 - .9091 .8929 .8696
Period 2 .9070 .8900 .8734 . (8573 8264 7972 7561
Period 3 - .8638 .839%6 8163 7938 7513 7118 L6575
Period 4 .8227 7921 7629 7350 .6830 .6355 .5718
Period 5 7835 7473 7130 .6806 T .6209 5674 4972
Period 6 7462 7050 .6663 .6302 5645 .5066 4323
Period 7 7107 6651 6227 .5835 5132 4523 .3759
Period 8 6768 6274 ©.5820 .5403 4665 4039 3269
Period 9 6446 .5919 .5439 .5002 4241 - .3606 2843
Period 10 6139 .5584 .5083 4632 .3855 .3220 2472
Period 11 .5847 5268 4751 4289 .3505 .2875 2149
Period 12 5568 4970 4440 3971 .3186 2567 1869
Period 13 .5303 4688 4150 3677 .2897 2292 1625
Period 14 .5051 4423 '.3878 .3405 .2633 2046 1413
Period 15 4810 4173 3624 3152 2394 .1827 1229
**To find Present value given Annuity (P/A) at the first 15 period discount rate:
i=5% i=6% i=7% i=8% i=10% i=12% i=15%
Period 1 0.9524 0.9434 0.9346 0.9259 - 0.9091 0.8929 0.8696
Period 2 1.8594 1.8334 1.8080 1.7833 1.7355 1.6501 1.6257
Period 3 2.7232 2.6730 2.6243 2.5771 2.4869 2.4018 2.2832
Period 4 3.5460 ° 3.4651 3.3872 3.3121 3.1699 3.0373 2.8550
Period § 4.3295 4.2124 4.1002 3.9927 3.7908 3.6048 3.3522
Period 6- 5.0757 4.9173 4.7665 4.6229 4.3553 4.1114 3.7845
Period 7 5.7864 5.5824 :5.3893 5.2064 4.8684 4.5638 4.1604
Period 8 6.4632 6.2098 5.9713 5.7466 '5.3349 4.9676 4.4837
Period 9 7.1078 6.8017 6.5152 6.2469 5.7590 5.3282 4.7716
Period 10 7.7217 7.3601 7.0236 6.7101 6.1446 5.6502 5.1088
Period 11 8.3064 7.8869 7.4987 7.1390 6.4951 5.9377 5.2337
Period 12 8.8633 8.3836 7.9427 7.5361 6.8137 6.1944 5.4206
Period 13 9.3936 8.8527 8.3577 -+ 7.9038 7.1034 6.4235 5.5831
Period 14 9.8986 9.2950 8.7455 8.2442 7.3667 6.6282 5.7245
Period 15 10.3797 9.7122 9.1079 8.5595 7.6061 6.8109 5.8474
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