
Section 4.3 – 4.6 DCF Calculations

Single Cash Flow Problems. Both problems involve paying (cash outflow) a present value amount on date 0 and receiving (cash inflow) a future value amount on date 5.
Prob. 1 Present Value: You will receive (cash inflow) a single future value amount of $1,000 on date 5 and the interest rate is 10% per period. What present value amount would you be willing to pay (cash outflow) on date 0 to purchase this single cash flow?

Prob. 2 Future Value: You pay (cash outflow) a single present value amount of $621 into an investment fund on date 0 and hold it in the investment fund for 5 periods earning interest at an interest rate of 10% per period. If all of your money was paid out from the investment fund on date 5, what future value amount would you receive (cash inflow)?

Solution Strategy. Solve both problems using formulas. Then solve both problems using Excel’s built-in, functions. Excel follows two conventions. First, cash inflows are positive and cash outflows are negative. Second, cash flows on date 0 are represented by the input pv and cash flows at the final date 5 (date nper) are represented by the input fv. For example, the Present Value problem involves receiving (cash inflow) $1,000 on date 5, so this is a positive number given by fv = $1,000. Use the present value function PV to find the present value amount. As another example, the Future Value problem involves paying (cash outflow) $621 on date 0, so this is negative number given by  pv = ($621). Use the future value function FV to find the future value amount. There are no payments at intermediate dates, so pmt = $0.

FIGURE 4.3.1  Spreadsheet for Single Cash Flow Problems.
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How To Build Your Own Spreadsheet Model.

(1) Inputs. Enter the inputs into the range B6:C10. Leave the cells B9 and C10 blank. 
(2) Present Value by Formula. Using Excel’s sign convention, the formula for the present value of a single cash flow in the future is
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Bonds: Pay the present value of the bond on date 0
Receive a pmt each period and fv on date nper
Inputs Prob. 11 Prob.12 Prob. 13 Prob. 14 Prob. 15

Interest rate (1ate)
Nurnber of periods (nper)
Payment (prit)

Present value ()
Future value ()

Bonds by Formula
Interest rate

Nurnber of periods

Payment 530

Present value (54.572)

Future value $10,001

Bonds by Function
Interest rate (RATE) 400%

Nurnber of periods (NPER) il

Payment (PMT) 530

Present value (PV) (54.572)

Future value (FV) $10,001




       Enter  =(-B10)/((1+B6)^B7)  in cell B13.
(3) Future Value by Formula. Using Excel’s sign convention, the formula for the future value of a single cash flow in the future is
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       Enter  =(-C9)*((1+C6)^C7)  in cell C14.
(4) Present Value by Function. The format for using the present value function is PV(rate,nper,pmt,fv). Enter  =PV(B6,B7,B8,B10)  in cell B17.
(5) Future Value by Function. The format for using the future value function is FV(rate,nper,pmt,pv). Enter  =FV(C6,C7,C8,C9)  in cell C18.
Notice you get the same answer by Formula or by Function.

Using The Power Of Your Spreadsheet Model.
Annuity Problems Involving Present Value. The following four problems involve paying (cash outflow) the present value of an annuity on date 0 and receiving (cash inflow) annuity payments each period.
Prob. 3: On date 0, you purchase an annuity for $35,814. It pays $3,000 per period for 15 periods. What is the implied interest rate?

Prob. 4: On date 0, you purchase an annuity for $35,814. It earns 3.00% per period and pays $3,000 per period. The annuity pays for what number of periods?

Prob. 5: On date 0, you purchase an annuity for $35,814. It earns 3.00% per period for 15 periods. What is amount of each period’s payment?

Prob. 6: On date 0, you purchase an annuity. It pays $3,000 per period for 15 periods and earns 3.00% per period. Assuming you paid a fair price on date 0, what is the annuity’s present value?

Solution Strategy. Solve problems 5 and 6 using formulas. Then solve all four problems using Excel’s built-in, annuity functions: RATE, NPER, PMT, and PV. Following Excel’s conventions, all four problems involve paying (cash outflow) $35,814 on date 0, so this is negative number given by  pv = ($35,814). All involve receiving (cash inflow) $3,000 each period, so this is a positive number given by pmt = $3,000. There are no cash flows on date nper (except the regular annuity payment) and so fv = $0.

FIGURE 4.3.2  Spreadsheet for Annuity Problems.
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Single Cash Flow: Pay present value on date 0
Receive future value on date 5 (date nper
Inputs Pro

Interest rate (1ate)
Nurnber of periods (nper)
Payment (prit)

Present value ()
Future value ()

Single Cash Flow by Formula
Present value (8621)
Future value §1,000

Single Cash Flow by Function
Present value (PV) (8621)
Future value (FV) $1,000




1. Inputs. Enter the inputs into the range B24:E28. Leave the diagonal cells B24, C25, D26, and E27 blank.
2. Payment by Formula. Using Excel’s sign convention, the formula for the annuity’s payment is
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        Enter  =(-D27)/((1-((1+D24)^(-D25)))/D24)  in cell D33.
3. Present Value by Formula. Using Excel’s sign convention, the formula for the annuity’s present value is
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Enter  =(-E26)*(1-((1+E24)^(-E25)))/E24  in cell E34.
4. Annuity Functions.  Solve all four-related problems by using the built-in, annuity functions
· Calculate the interest rate by entering  =RATE(B25,B26,B27,B28)  in cell B38.
· Calculate the number of periods by entering  =NPER(C24,C26,C27,C28)  in cell C39.
· Calculate the payment by entering  =PMT(D24,D25,D27,D28)  in cell D40.
· Calculate the present value by entering  =PV(E24,E25,E26,E28)  in cell E41.
Notice you get the same answers by Formula or by Function.

Annuity Problems Involving FutureValue. Here are four additional annuity problems that all involve paying (cash outflow) annuity payments each period into an investment fund, earning the interest rate each period, and receiving (cash inflow) the future value of the annuity on date 15 (date nper) from the investment fund.
Prob. 7: Pay $3,000 per period for 15 periods. On date nper, receive $55,797. What is the implied interest rate?

Prob. 8: Pay $3,000 per period into an investment fund and earn 3.00% per period. On date nper, receive $55,797. The annuity pays for what number of periods?

Prob. 9: Pay into an investment fund for 15 periods and earn 3.00% per period. On date nper, receive $55,797. What is amount of each period’s payment?

Prob. 10: Pay $3,000 per period into an investment fund for 15 periods and earn 3.00% per period. Assuming you receive a fair value on date nper, what is the annuity’s future value?

Solution Strategy. Solve problems 9 and 10 using formulas. Then solve all of the new problems using Excel’s built-in, annuity functions: RATE, NPER, PMT, and FV. Following Excel conventions, all four-related problems involve paying (cash outflow) $3,000 each period, so this is a negative number given by pmt = ($3,000). All involve receiving (cash inflow) $55,797 on date 15 (date nper), so this is a positive number given by fv = $55,797. There are no cash flows on date 0 and so pv = $0.

1. Inputs. Enter the inputs into the range G24:J28 Leave the cells G24, H25, I26, and J28 blank.
2. Payment by Formula. Using Excel’s sign convention, the formula for the annuity’s payment is
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Enter  =(-I28)/((((1+I24)^I25)-1)/I24)  in cell I33.
3. Future Value by Formula. Using Excel’s sign convention, the formula for the annuity’s present value is
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Enter  =(-J26)*(((1+J24)^J25)-1)/J24  in cell J35.
4. Annuity Functions. Solve all four-related problems by using the built-in, annuity functions
· Calculate the interest rate by entering  =RATE(G25,G26,G27,G28)  in cell G38.
· Calculate the number of periods by entering  =NPER(H24,H26,H27,H28)  in cell H39.
· Calculate the payment by entering  =PMT(I24,I25,I27,I28)  in cell I40.
· Calculate the future value by entering  =FV(J24,J25,J26,J27)  in cell J42.
Notice you get the same answers by Formula or by Function.

Bond Problems. Here are five-related problems that all involve paying (cash outflow) the present value of a bond on date 0, receiving (cash inflow) annuity payments each period, and receiving (cash inflow) a fixed payment on date 20 (date nper).
Prob. 11: Pay $4,972 for a bond on date 0, receive $30 per period for 20 periods, and receive $10,000 on date nper. What is the implied interest rate?

Prob. 12: Pay $4,972 for a bond on date 0, receive $30 per period, earn 4.00% per period, and receive $10,000 on date nper. The bond pays for what number of periods?

Prob. 13: Pay $4,972 for a bond on date 0, receive a payment each period for 20 periods, earn 4.00% per period, and receive $10,000 on date nper. What is amount of each period’s payment?

Prob. 14: Pay the present value of a bond to purchase it on date 0, receive $30 per period for 20 periods, earn 4.00% per period, and receive $10,000 on date nper. What is the bond’s present value?

Prob. 15: Pay $4,972 for a bond on date 0, receive $30 per period for 20 periods, earn 4.00% per period, and receive the appropriate fixed payment on date nper. What is the bond’s future value?

FIGURE 4.3.3  Spreadsheet for Bond Problems.
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Inputs
Interest rate (1ate)
Nurnber of periods (nper)
Payment (prit)

Present value ()
Future value ()

Annuities by Formula
Interest rate

Nurnber of periods
Payment

Present value

Future value

Annuities by Function
Interest rate (RATE)
Nurnber of periods (NPER)
Payment (PMT)

Present value (PV)

Future value (FV)

B c D E
Pay the annuity present value on date 0
Receive the annuity payments each period

G H [ J
Pay the annuity payments each period
Receive the future value on date nper

Prob.3 Prob.4 Prob.5 Prob.6
$3,000
(135 514)
300%
15
$3,000
(135 514)

Prob.7 Prob.8 Prob.9 Prob. 10
(53.000)
§55.797
300%
15
(53.000)
§56.797




Solution Strategy. Solve problems 13, 14, and 15 using formulas. Then solve all five problems using Excel’s built-in, annuity functions: RATE, NPER, PMT, PV, and FV. Following Excel conventions, all five problems involve paying (cash outflow) $4,972 each period, so this is a negative number given by pmt = ($4972). All involve receiving (cash inflows) of $30 on each date, so this is a positive number given by pmt = $30. All involve receiving (cash inflow) $10,000 on date nper, so this is a positive number given by fv = $10,000.

1. Inputs. Enter the inputs into the range B48:F52. Leave the diagonal cells B48, C49, D50, E51, and F52 blank.
2. Payment by Formula. Using Excel’s sign convention, the formula for the bond’s payment is
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Enter  =(-D51-D52/((1+D48)^D49))/((1-((1+D48)^(-D49)))/D48)  in cell D57.
3. Present Value by Formula. Using Excel’s sign convention, the formula for the bond’s present value is
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Enter  =(-E50)*(1-((1+E48)^(-E49)))/E48+(-E52)/((1+E48)^E49)  in cell E58.
4. Future Value by Formula. Using Excel’s sign convention, the formula for the bond’s future value is
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Enter  =(-F50)*(((1+F48)^F49)-1)/F48+(-F51)*((1+F48)^F49)  in cell F59.
5. Annuity Functions. Solve all five-related problems by using the built-in, annuity functions
· Calculate the interest rate by entering  =RATE(B49,B50,B51,B52)  in cell B62.
· Calculate the number of periods by entering  =NPER(C48,C50,C51,C52)  in cell C63.
· Calculate the payment by entering  =PMT(D48,D49,D51,D52)  in cell D64.
· Calculate the present value by entering  =PV(E48,E49,E50,E52)  in cell E65.
· Calculate the future value by entering  =FV(F48,F49,F50,F51)  in cell F66.
Notice you get the same answers by Formula or by Function.
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