Time Value Of Money

The time-value-of-money viewpoint assumes that the value of a dollar today differs
from the value of the same dollar sometime in the future.

What separates the present value of a dollar from its future value is the interest the
dollar would earn if placed in an interest-bearing account, for example, a
conventional savings account.

The notion of opportunity cost plays a major role in the time-value of money.
Opportunity cost is the value of an opportunity lost if a dollar is committed to
another purpose. For example, if you buried an amount of money in your backyard,
you would certainly have the same amount of money in the future when you dug it
up. However, from the time-value of money point of view, you have lost the interest
that was foregone by not placing it into an interest-bearing account.

Since each dollar has the potential to earn interest over time, every decision to
commit a dollar should be measured against the potential interest the dollar would
earn if placed in such an interest-bearing account.

Definitions:
Present Value — is the value of a dollar today; that is, at the beginning of this year.

Future Value —is the value of a dollar at a stated time into the future, with the
assumption that it has been placed into an interest-bearing account.

Discounting — is the act of converting the Future Value of a dollar(s) to its Present
Value, using a stated time period and an assumed interest rate.

See Tables on pages 3 and 4.

- Table 3: Present VValue of $1 . This is a table to convert a one-time future payment
to its present value.

- Table 4: Present Value of an Annuity. This is a table to convert a series of equal
annual payments (each yearend) to their present value.




Introduction to Present Value Calculations

For each of the following situations, calculate the amount of cash required in today’s
dollars to make the required payoff in the future:

You grandfather promises you $5,000 at the end of five years. How much would your
grandfather have to deposit into an interest-bearing account today if you assume a
discount rate (interest rate) of 12%7?

How much cash in today’s dollars would it take to guarantee a cash inflow of $20,000
per year for the next ten years? Assume a discount rate (interest rate) of 10%.

You are promised $100,000 at the end of Year 20. What is this amount worth today,
if the discount (interest rate) is 10%?

How much cash in today’s dollars would it take to guarantee a cash inflow of $8,000
per year for the next eight years? Assume a discount rate (interest rate) of 8%.

What is the value today of a payment of $16,000 received at the end of Year 3, and
$9,000 received at the end of years four, five, and six. The discount rate is 12%.

What is today’s value of the following five years of cash flows discounted at 10%?

Year1 $5,000 Year 4 $20,000
Year 2 $10,000 Year 5 $25,000
Year 3 $15,000

What is today’s value of the following five years of cash flows discounted at 10%?

Year1 $25,000 Year 4 $10,000
Year 2 $20,000 Year 5 $5,000
Year 3 $15,000

Wilson Printing, Inc., wants to buy a new printer. This piece of equipment would
have a useful life of ten years, and would increase the after-tax cash inflows of a
company by $45,000 per year, and would cost $250,000. Assuming a discount rate of
10%, is it worth it for the company to buy the printer?

Next Assn: Redo all of the above eight problems, increasing the discount rate by 2%.



Present Value of $1

1/(1+r)"
n 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20%
1| 0.99010 | 0.98039 | 0.97087 | 0.96154 | 0.95238 | 0.94340 | 0.93458 | 0.92593 | 0.91743 | 0.90909 | 0.90090 | 0.89286 | 0.88496 | 0.87719 | 0.86957 | 0.86207 | 0.85470 | 0.84746 | 0.84034 | 0.83333
2 | 0.98030 | 0.96117 | 0.94260 | 0.92456 | 0.90703 | 0.89000 | 0.87344 | 0.85734 | 0.84168 | 0.82645 | 0.81162 | 0.79719 | 0.78315 | 0.76947 | 0.75614 | 0.74316 | 0.73051 | 0.71818 | 0.70616 | 0.69444
3 | 0.97059 | 0.94232 | 0.91514 | 0.88900 | 0.86384 | 0.83962 | 0.81630 | 0.79383 | 0.77218 | 0.75131 | 0.73119 | 0.71178 | 0.69305 | 0.67497 | 0.65752 | 0.64066 | 0.62437 | 0.60863 | 0.59342 | 0.57870
4 | 0.96098 | 0.92385 | 0.88849 | 0.85480 | 0.82270 | 0.79209 | 0.76290 | 0.73503 | 0.70843 | 0.68301 | 0.65873 | 0.63552 | 0.61332 | 0.59208 | 0.57175 | 0.55229 | 0.53365 | 0.51579 | 0.49867 | 0.48225
5 | 0.95147 | 0.90573 | 0.86261 | 0.82193 | 0.78353 | 0.74726 | 0.71299 | 0.68058 | 0.64993 | 0.62092 | 0.59345 | 0.56743 | 0.54276 | 0.51937 | 0.49718 | 0.47611 | 0.45611 | 0.43711 | 0.41905 | 0.40188
6 | 0.94205 | 0.88797 | 0.83748 | 0.79031 | 0.74622 | 0.70496 | 0.66634 | 0.63017 | 0.59627 | 0.56447 | 0.53464 | 0.50663 | 0.48032 | 0.45559 | 0.43233 | 0.41044 | 0.38984 | 0.37043 | 0.35214 | 0.33490
7 | 0.93272 | 0.87056 | 0.81309 | 0.75992 | 0.71068 | 0.66506 | 0.62275 | 0.58349 | 0.54703 | 0.51316 | 0.48166 | 0.45235 | 0.42506 | 0.39964 | 0.37594 | 0.35383 | 0.33320 | 0.31393 | 0.29592 | 0.27908
8 | 0.92348 | 0.85349 | 0.78941 | 0.73069 | 0.67684 | 0.62741 | 0.58201 | 0.54027 | 0.50187 | 0.46651 | 0.43393 | 0.40388 | 0.37616 | 0.35056 | 0.32690 | 0.30503 | 0.28478 | 0.26604 | 0.24867 | 0.23257
9 | 0.91434 | 0.83676 | 0.76642 | 0.70259 | 0.64461 | 0.59190 | 0.54393 | 0.50025 | 0.46043 | 0.42410 | 0.39092 | 0.36061 | 0.33288 | 0.30751 | 0.28426 | 0.26295 | 0.24340 | 0.22546 | 0.20897 | 0.19381
10 | 0.90529 | 0.82035 | 0.74409 | 0.67556 | 0.61391 | 0.55839 | 0.50835 | 0.46319 | 0.42241 | 0.38554 | 0.35218 | 0.32197 | 0.29459 | 0.26974 | 0.24718 | 0.22668 | 0.20804 | 0.19106 | 0.17560 | 0.16151
11 | 0.89632 | 0.80426 | 0.72242 | 0.64958 | 0.58468 | 0.52679 | 0.47509 | 0.42888 | 0.38753 | 0.35049 | 0.31728 | 0.28748 | 0.26070 | 0.23662 | 0.21494 | 0.19542 | 0.17781 | 0.16192 | 0.14757 | 0.13459
12 | 0.88745 | 0.78849 | 0.70138 | 0.62460 | 0.55684 | 0.49697 | 0.44401 | 0.39711 | 0.35553 | 0.31863 | 0.28584 | 0.25668 | 0.23071 | 0.20756 | 0.18691 | 0.16846 | 0.15197 | 0.13722 | 0.12400 | 0.11216
13 | 0.87866 | 0.77303 | 0.68095 | 0.60057 | 0.53032 | 0.46884 | 0.41496 | 0.36770 | 0.32618 | 0.28966 | 0.25751 | 0.22917 | 0.20416 | 0.18207 | 0.16253 | 0.14523 | 0.12989 | 0.11629 | 0.10421 | 0.09346
14 | 0.86996 | 0.75788 | 0.66112 | 0.57748 | 0.50507 | 0.44230 | 0.38782 | 0.34046 | 0.29925 | 0.26333 | 0.23199 | 0.20462 | 0.18068 | 0.15971 | 0.14133 | 0.12520 | 0.11102 | 0.09855 | 0.08757 | 0.07789
15 | 0.86135 | 0.74301 | 0.64186 | 0.55526 | 0.48102 | 0.41727 | 0.36245 | 0.31524 | 0.27454 | 0.23939 | 0.20900 | 0.18270 | 0.15989 | 0.14010 | 0.12289 | 0.10793 | 0.09489 | 0.08352 | 0.07359 | 0.06491
16 | 0.85282 | 0.72845 | 0.62317 | 0.53391 | 0.45811 | 0.39365 | 0.33873 | 0.29189 | 0.25187 | 0.21763 | 0.18829 | 0.16312 | 0.14150 | 0.12289 | 0.10686 | 0.09304 | 0.08110 | 0.07078 | 0.06184 | 0.05409
17 | 0.84438 | 0.71416 | 0.60502 | 0.51337 | 0.43630 | 0.37136 | 0.31657 | 0.27027 | 0.23107 | 0.19784 | 0.16963 | 0.14564 | 0.12522 | 0.10780 | 0.09293 | 0.08021 | 0.06932 | 0.05998 | 0.05196 | 0.04507
18 | 0.83602 | 0.70016 | 0.58739 | 0.49363 | 0.41552 | 0.35034 | 0.29586 | 0.25025 | 0.21199 | 0.17986 | 0.15282 | 0.13004 | 0.11081 | 0.09456 | 0.08081 | 0.06914 | 0.05925 | 0.05083 | 0.04367 | 0.03756
19 | 0.82774 | 0.68643 | 0.57029 | 0.47464 | 0.39573 | 0.33051 | 0.27651 | 0.23171 | 0.19449 | 0.16351 | 0.13768 | 0.11611 | 0.09806 | 0.08295 | 0.07027 | 0.05961 | 0.05064 | 0.04308 | 0.03670 | 0.03130
20 | 0.81954 | 0.67297 | 0.55368 | 0.45639 | 0.37689 | 0.31180 | 0.25842 | 0.21455 | 0.17843 | 0.14864 | 0.12403 | 0.10367 | 0.08678 | 0.07276 | 0.06110 | 0.05139 | 0.04328 | 0.03651 | 0.03084 | 0.02608




Present Value of an Ordinary Annuity of $1

n 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20%
1 0.9901 0.9804 0.9709 0.9615 0.9524 0.9434 0.9346 | 0.9259 | 0.9174 | 0.9091 | 0.9009 | 0.8929 | 0.8850 | 0.8772 | 0.8696 | 0.8621 | 0.8547 | 0.8475 | 0.8403 | 0.8333
2 1.9704 1.9416 1.9135 1.8861 1.8594 1.8334 1.8080 | 1.7833 | 1.7591 | 1.7355 | 1.7125 | 1.6901 | 1.6681 | 1.6467 | 1.6257 | 1.6052 | 1.5852 | 1.5656 | 1.5465 | 1.5278
3 2.9410 2.8839 2.8286 2.7751 2.7232 2.6730 2.6243 | 2.5771 | 2.5313 | 2.4869 | 2.4437 | 2.4018 | 2.3612 | 2.3216 | 2.2832 | 2.2459 | 2.2096 | 2.1743 | 2.1399 | 2.1065
4 3.9020 3.8077 3.7171 3.6299 3.5460 3.4651 3.3872 | 3.3121 | 3.2397 | 3.1699 | 3.1024 | 3.0373 | 2.9745 | 2.9137 | 2.8550 | 2.7982 | 2.7432 | 2.6901 | 2.6386 | 2.5887
5 4.8534 4.7135 4.5797 4.4518 4.3295 4.2124 4.1002 | 3.9927 | 3.8897 | 3.7908 | 3.6959 | 3.6048 | 3.5172 | 3.4331 | 3.3522 | 3.2743 | 3.1993 | 3.1272 | 3.0576 | 2.9906
6 5.7955 5.6014 5.4172 5.2421 5.0757 4.9173 47665 | 4.6229 | 4.4859 | 4.3553 | 4.2305 | 4.1114 | 3.9975 | 3.8887 | 3.7845 | 3.6847 | 3.5892 | 3.4976 | 3.4098 | 3.3255
7 6.7282 6.4720 6.2303 6.0021 5.7864 5.5824 5.3893 | 5.2064 | 5.0330 | 4.8684 | 4.7122 | 4.5638 | 4.4226 | 4.2883 | 4.1604 | 4.0386 | 3.9224 | 3.8115 | 3.7057 | 3.6046
8 7.6517 7.3255 7.0197 6.7327 6.4632 6.2098 5.9713 | 5.7466 | 5.5348 | 5.3349 | 5.1461 | 4.9676 | 4.7988 | 4.6389 | 4.4873 | 4.3436 | 4.2072 | 4.0776 | 3.9544 | 3.8372
9 8.5660 8.1622 7.7861 7.4353 7.1078 6.8017 6.5152 | 6.2469 | 5.9952 | 5.7590 | 5.5370 | 5.3282 | 5.1317 | 4.9464 | 4.7716 | 4.6065 | 4.4506 | 4.3030 | 4.1633 | 4.0310
10 9.4713 8.9826 8.5302 8.1109 7.7217 7.3601 7.0236 | 6.7101 | 6.4177 | 6.1446 | 5.8892 | 5.6502 | 5.4262 | 5.2161 | 5.0188 | 4.8332 | 4.6586 | 4.4941 | 4.3389 | 4.1925
11 | 10.3676 9.7868 9.2526 8.7605 8.3064 7.8869 7.4987 | 7.1390 | 6.8052 | 6.4951 | 6.2065 | 5.9377 | 5.6869 | 5.4527 | 5.2337 | 5.0286 | 4.8364 | 4.6560 | 4.4865 | 4.3271
12 | 11.2551 | 10.5753 9.9540 9.3851 8.8633 8.3838 7.9427 | 7.5361 | 7.1607 | 6.8137 | 6.4924 | 6.1944 | 5.9176 | 5.6603 | 5.4206 | 5.1971 | 4.9884 | 4.7932 | 4.6105 | 4.4392
13 | 12.1337 | 11.3484 | 10.6350 9.9856 9.3936 8.8527 8.3577 | 7.9038 | 7.4869 | 7.1034 | 6.7499 | 6.4235 | 6.1218 | 5.8424 | 5.5831 | 5.3423 | 5.1183 | 4.9095 | 4.7147 | 4.5327
14 | 13.0037 | 12.1062 | 11.2961 | 10.5631 9.8986 9.2950 8.7455 | 8.2442 | 7.7862 | 7.3667 | 6.9819 | 6.6282 | 6.3025 | 6.0021 | 5.7245 | 5.4675 | 5.2293 | 5.0081 | 4.8023 | 4.6106
15 | 13.8651 | 12.8493 | 11.9379 | 11.1184 | 10.3797 9.7122 9.1079 | 85595 | 8.0607 | 7.6061 | 7.1909 | 6.8109 | 6.4624 | 6.1422 | 5.8474 | 5.5755 | 5.3242 | 5.0916 | 4.8759 | 4.6755
16 | 14.7179 | 13.5777 | 12.5611 | 11.6523 | 10.8378 | 10.1059 9.4466 | 8.8514 | 8.3126 | 7.8237 | 7.3792 | 6.9740 | 6.6039 | 6.2651 | 5.9542 | 5.6685 | 5.4053 | 5.1624 | 4.9377 | 4.7296
17 | 15.5623 | 14.2919 | 13.1661 | 12.1657 | 11.2741 | 10.4773 9.7632 | 9.1216 | 8.5436 | 8.0216 | 7.5488 | 7.1196 | 6.7291 | 6.3729 | 6.0472 | 5.7487 | 5.4746 | 5.2223 | 4.9897 | 4.7746
18 | 16.3983 | 14.9920 | 13.7535 | 12.6593 | 11.6896 | 10.8276 | 10.0591 | 9.3719 | 8.7556 | 8.2014 | 7.7016 | 7.2497 | 6.8399 | 6.4674 | 6.1280 | 5.8178 | 5.5339 | 5.2732 | 5.0333 | 4.8122
19 | 17.2260 | 15.6785 | 14.3238 | 13.1339 | 12.0853 | 11.1581 | 10.3356 | 9.6036 | 8.9501 | 8.3649 | 7.8393 | 7.3658 | 6.9380 | 6.5504 | 6.1982 | 5.8775 | 5.5845 | 5.3162 | 5.0700 | 4.8435
20 | 18.0456 | 16.3514 | 14.8775 | 13.5903 | 12.4622 | 11.4699 | 10.5940 | 9.8181 | 9.1285 | 8.5136 | 7.9633 | 7.4694 | 7.0248 | 6.6231 | 6.2593 | 5.9288 | 5.6278 | 5.3527 | 5.1009 | 4.8696






