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Time Value of Money

Learning Outcomes

By the end of this lecture, students will be able to:

• Understand the time value of money. 

• Calculate future and present values. 

• Adjust rates for compounding frequency. 

• Evaluate annuities and perpetuities. 

• Apply TVM in financial decisions.

Chapter

4

01



Time Value of Money

Chapter

4

• Money available today can be invested to earn a return.

• Waiting for money creates opportunity cost, inflation 

risk, and uncertainty.

• Financial decisions compare cash flows occurring at 

different points in time.

• Time value of money is the language of valuation: 

loans, bonds, stocks, projects, and retirement planning.

Cash today
Investment 

return
Cash 

tomorrow
Financial 

value
Teaching sentence

A cash flow is not fully comparable until we place it 

on the same date.

CONCEPT

Why Money Has Time Value
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• The opportunity cost of capital is the return investors give 

up when funds are committed to a project or asset.

• It is the minimum acceptable return for investments with 

similar risk.

• In TVM, the interest rate or discount rate represents this 

opportunity cost.

• A higher risk cash flow should generally be discounted at 

a higher rate.

Core valuation idea

Value today depends on expected cash flow, 
time, risk, and required return.

Decision Question answered by cost of capital

Investment Is the return high enough?

Financing What is the cost of funds?

Valuation What rate should discount cash flows?

Example

If a bank deposit earns 8%, investing in a project 

returning only 5% creates an opportunity loss before 

considering risk.

CONCEPT

Opportunity Cost of Capital
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Simple interest

Explanation: Interest = Principal × rate × time

Short: I = P × r × t

Future value: FV = P + I

• Interest is calculated only on the original amount.

• The interest base does not grow over time.

• Useful for short-term notes and introductory 

comparison with compound interest.

Example - simple interest

Principal = $10,000

Rate = 8%

Time = 3 years

Interest = 10,000 × 8% × 3 = $2,400

Future value = $12,400

Interpretation

The investor earns the same $800 interest every year 

because interest is not reinvested.

METHOD

Simple Interest

Time Value of Money 04
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Compound interest

Explanation: FV = Present amount × compound 

growth factor

Short: FV = PV × (1 + i)^n

• Compounding means interest earns interest.

• The account balance becomes the new base for future interest.

• Small rate differences become powerful over long periods.

• Factor tables summarize the compound growth factor (1 + i)^n.

Using the factor table

Present value = $10,000

Periodic rate = 8%

Number of periods = 3 years

From Table 1: future value factor = 1.25971

Future value = 10,000 × 1.25971 = $12,597.10

Teaching point

Compound interest produces a higher future value 

than simple interest when interest is reinvested.

METHOD

Compound Interest
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• Future value (FV) answers: What will today’s amount 

become in the future?

• FV is used in saving plans, investment growth, sinking 

funds, and project terminal values.

• Moving forward in time is called compounding.

• The longer the time or the higher the rate, the higher the 

future value.

0

-PV

1 2 3 4

+FV

Core action

To find FV, multiply the present amount by a future 

value factor.

FV

Future Value Concept
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Single amount

Explanation: FV = Present amount ×

table factor

Short: FV = PV × FVIF(i,n)

FVIF(i,n) = (1 + i)^n

• Step 1: identify the interest rate (i).

• Step 2: identify the number of periods (n).

• Step 3: locate the factor in Table 1.

• Step 4: multiply the original amount by the 

factor.

Table 1

Future Value of $1: used when one amount is invested now and grows to a 
future amount.

FV

Future Value Formula and Table Logic
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Solved with factor table

Problem: You invest $15,000 for 5 years at 6% annually.

What is the future value?

Table used: Table 1 - Future Value of $1

Locate: row number of periods = 5, column periodic rate = 

6%

Factor = 1.33823

Future value = $15,000 × 1.33823 = $20,073.45

Short formula used: FV = PV × FVIF(i, n)
Interpretation

After five years, the investment grows from $15,000 to 

about $20,073 because both principal and interest are 

compounded annually.

0
-

$15,00

0

1 2 3 4 5

+$20,0
73

Amount
Find 

factor
Multiply

Future 
value

EXAMPLE

Future Value of a Single Amount
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Compounding may occur annually, semiannually, quarterly, 

monthly, daily, or continuously.

When compounding is more frequent, interest is credited 

more often.

For table-based problems, first convert the quoted annual 

rate into a periodic rate, then convert years into total periods.

Periodic rate = quoted annual rate ÷ compounding periods per 

year.

Number of periods = years × compounding periods per year.

Frequency Periodic rate Periods over 5 
years

Annual r 5

Semiannual r ÷ 2 10

Quarterly r ÷ 4 20

Monthly r ÷ 12 60

Exam rule

Always match the rate with the period. If the table column is 4%, the period must be one 4% compounding period, 
not necessarily one year.

FV

Compounding Frequency
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Annual compounding

Number of periods = number of years

Periodic rate = annual interest rate

• Interest is added once at the end of each year.

• The annual interest rate is used directly in the 

factor table.

• The number of periods equals the number of 

years.

• Most introductory TVM examples begin with 

annual compounding.

Annual example

Present value = $10,000

Annual rate = 10%

Time = 4 years

Table 1 factor at Number of periods = 4 and Periodic rate = 

10% = 1.46410

Future value = 10,000 × 1.46410 = $14,641

Short formula used: FV = PV × FVIF(i, n)

0
-

$10,00

0

1 2 3 4

+$14,6
41

FV

Annual Compounding
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Semiannual conversion

Periodic rate = annual rate ÷ 2

Number of periods = years × 2

If the nominal annual rate is 8%, the semiannual rate 

is 4%.

If the investment lasts 3 years, the number of periods 

is 6.

Then use Table 1 with Periodic rate = 4% and Number 

of periods = 6.

Solved with table

Present value = $10,000

Nominal rate = 8%, semiannual

Time = 3 years

Periodic rate = 8% ÷ 2 = 4%

Number of periods = 3 × 2 = 6

Table 1 factor = 1.26532

Future value = $12,653.20

Short formula used: FV = PV × FVIF(i, n)

Interpretation

The problem has six compounding periods, not three, 
because interest is credited twice each year.

FV

Semiannual Compounding
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Compounding m Periodic rate Number of periods

Quarterly 4 APR ÷ 4 Years × 4

Monthly 12 APR ÷ 12 Years × 12

General rule m APR ÷ m Years × m

Using quarterly periods

Short formula used: FV = PV × FVIF(i, n)

Quarterly example:

Present value = $10,000, quoted annual rate = 8%, 

time = 5 years

Periodic rate = 8% ÷ 4 = 2% per quarter

Number of periods = 5 × 4 = 20 quarters

Table 1 factor at Number of periods = 20, Periodic 

rate = 2% = 1.48595

Future value = $14,859.50

Important

If the exact periodic rate or period is not available in the factor tables, a formula, Excel, or calculator is needed. For 
this course, examples will be designed to match the provided tables.

FV

Quarterly and Monthly Compounding
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• Present value (PV) answers: What is a future cash flow worth 

today?

• Moving backward in time is called discounting.

• PV is essential for valuing bonds, stocks, loans, leases, and 

investment projects.

• A dollar received later is worth less today when the discount 

rate is positive.

0

+PV

1 2 3 4 5

+$FV

Core action

To find PV, multiply the future amount by a present 
value factor.

PV

Present Value Concept
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Single amount

Explanation: PV = Future amount × table 

factor

Short: PV = FV × PVIF(i,n)

PVIF(i,n) = 1 ÷ (1 + i)^n

• Use Table 2 for one future lump sum.

• Find the row for n and the column for i.

• The factor is always less than 1 when the 

rate is positive.

• Multiply the future value by the factor.

Table 2

Present Value of $1: used to discount one future cash flow back to today.

PV

Present Value Formula and Table Logic
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Present value
Compound 

forward
Future value

Future value
Discount 
backward

Present value

• Compounding moves money forward in time.

• Discounting moves money backward in time.

• The same interest rate links PV and FV.

• Correct timing is the first step in solving any TVM 

problem.

Reciprocal idea

If $1 today becomes $1.33823 in five years at 6%, 

then $1.33823 received in five years is worth $1 

today at 6%.

The same rate works in opposite directions.

Table connection

Table 1 grows $1 forward. Table 2 discounts $1 
backward.

PV

Discounting versus Compounding
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• The discount rate is the return required to accept a future 

cash flow today.

• It reflects time, risk, inflation expectations, and alternative 

investment opportunities.

• Higher discount rates reduce present value.

• Riskier cash flows are usually discounted at higher rates.

Discount 
rate

Effect on PV Reason

Low rate Higher PV Cash flow is safer or 
opportunity cost is low

High rate Lower PV Cash flow is riskier or 
opportunity cost is high

Managerial meaning

The discount rate is not just a mathematical input. It is a financial judgment about risk and required return.

PV

Discount Rate Interpretation
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Variable Meaning Effect if it increases

PV Amount today FV increases

FV Amount in the future PV required increases

i Interest or discount rate FV increases; PV decreases

n Number of periods FV increases; PV decreases

Two sides of the same relationship

Explanation: FV grows money forward; PV 

discounts money backward

Short: FV = PV × (1+i)^n ; PV = FV ÷ (1+i)^n

Interpretation

PV, FV, i, and n are linked. If you know three 
variables, you can solve for the fourth.

Table approach

Tables are fastest when i and n are given and 
the factor is directly available.

TVM

Relationship between PV, FV, Rate, and Time
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When PV, i, and n are known

Explanation: FV = Present amount × table factor

Short: FV = PV × FVIF(i,n)

Factor table solution

Problem: $25,000 is invested for 10 years at 7%.

Table used: Table 1

Row: Number of periods = 10

Column: Periodic rate = 7%

Factor = 1.96715

Future value = 25,000 × 1.96715 = $49,178.75

Short formula used: FV = PV × FVIF(i, n) Conclusion

The investment almost doubles because the factor is 
close to 2.0 after 10 years at 7%.

SOLVE

Solving for Future Value

18



Time Value of Money

Chapter

4
When FV, i, and n are known

Explanation: PV = Future amount × table factor

Short: PV = FV × PVIF(i,n)

Factor table solution

Problem: You expect to receive $50,000 in 5 years. 

Required return is 8%. What is the value today?

Table used: Table 2

Row: Number of periods = 5

Column: Periodic rate = 8%

Factor = 0.68058

Present value = 50,000 × 0.68058 = $34,029

Short formula used: PV = FV × PVIF(i, n)
Conclusion

A future amount is worth less today because investors 
require an 8% return for waiting.

SOLVE

Solving for Present Value
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Table search method

Explanation: Factor = Future amount ÷ Present 

amount

Short: FVIF = FV ÷ PV

Solved by locating the factor

Problem: $10,000 grows to $13,382.30 in 5 years. 

What rate was earned?

Step 1: Factor = 13,382.30 ÷ 10,000 = 1.33823

Step 2: Go to Table 1, row number of periods = 5

Step 3: Find the factor closest to 1.33823

Answer: 6%

Why Table 1?

The problem moves from present amount to future 
amount, so the factor must be a future value factor.

n = 5 5% 6% 7%

FV factor 1.27628 1.33823 1.40255

Exam tip

If the exact factor is not available, choose the closest 

factor or use interpolation only if required by the 

instructor.

SOLVE

Solving for Interest Rate
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Table search method

Explanation: Factor = Future amount ÷ Present 

amount

Short: FVIF = FV ÷ PV

Solved by locating the row

Problem: How long will it take $20,000 to grow to 

$31,877 at 6%?

Step 1: Factor = 31,877 ÷ 20,000 = 1.59385

Step 2: Go to Table 1, column periodic rate = 6%

Step 3: Find factor 1.59385

Answer: 8 years

Column 6% n = 7 n = 8 n = 9

FV factor 1.50363 1.59385 1.68948

Interpretation

At 6%, the balance reaches the required future value 
after approximately eight annual compounding periods.

Common mistake

Do not confuse years with periods when compounding is 
not annual.

SOLVE

Solving for Number of Periods
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• An annuity is a stream of equal cash flows paid at regular 

intervals.

• Examples: rent payments, loan installments, pension 

receipts, annual deposits, and bond coupons.

• Annuities require special tables because there is more than 

one cash flow.

• The timing of payments determines whether it is an ordinary 

annuity or annuity due.

0 1

Payment

2

Payment

3

Payment

4

Payment

5

Payment

ANNUITIES

Annuity Definition
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Timing rule

Payments occur at the END of each period

0 1

Payment

2

Payment

3

Payment

4

Payment

5

Payment

• Most financial tables assume ordinary annuity unless stated otherwise.

• Loan payments are commonly treated as ordinary annuities.

• Bond coupons are usually valued as ordinary annuities.

• Use Table 3 for future value and Table 4 for present value.

Examples

End-of-month rent paid after using the apartment; 
annual savings deposit made at year-end.

Table selection

Use ordinary annuity tables when the phrase says 
“end of each year/period” or is silent about timing.

ANNUITIES

Ordinary Annuity
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Timing rule

Payments occur at the BEGINNING of each 
period

0

Payment

1

Payment

2

Payment

3

Payment

4

Payment

5

• Rent payments are often paid at the beginning of the month.

• Insurance premiums may be paid at the start of coverage.

• Annuity due values are higher than ordinary annuity values 

when all else is equal.

• Use Table 5 for future value and Table 6 for present value.

Key comparison

Ordinary annuity: first payment at period 1. 
Annuity due: first payment at period 0.

Financial effect

Because each payment occurs earlier, annuity 

due has one extra compounding or one less 

discounting period.

ANNUITIES

Annuity Due
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Ordinary annuity

Explanation: Annuity FV = Equal payment ×

annuity FV factor

Short: FVA = PMT × FVIFA(i,n)

Solved with table

Problem: Deposit $2,000 at the end of each 

year for 5 years at 6%.

Table used: Table 3

Row: Number of periods = 5

Column: Periodic rate = 6%

Factor = 5.6371

Future value = 2,000 × 5.6371 = $11,274.20

Short formula used: FVA = PMT × FVIFA(i, n)
Table 3

Future Value of an Ordinary Annuity of $1: end-of-period equal payments.

ANNUITY FV

Future Value of an Ordinary Annuity
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Ordinary annuity

Explanation: Annuity PV = Equal payment 

× annuity PV factor

Short: PVA = PMT × PVIFA(i,n)

Solved with table

Problem: Receive $3,000 at the end of each 

year for 5 years. Discount rate is 8%.

Table used: Table 4

Row: Number of periods = 5

Column: Periodic rate = 8%

Factor = 3.99271

Present value = 3,000 × 3.99271 = $11,978.13

Short formula used: PVA = PMT × PVIFA(i, n)

Table 4

Present Value of an Ordinary Annuity of $1: equal end-of-period payments.

ANNUITY PV

Present Value of an Ordinary Annuity
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Annuity due

Explanation: FV of annuity due = 

Payment × annuity-due FV factor

Short: FVAD = PMT × FVAD factor

Solved with table

Problem: Deposit $2,000 at the beginning 

of each year for 5 years at 6%.

Table used: Table 5

Row: Number of periods = 5

Column: Periodic rate = 6%

Factor = 5.9753

Future value = 2,000 × 5.9753 = $11,950.60

Short formula used: FVAD = PMT × FVAD 

factor
Why higher?

Each payment is invested one period earlier than in an ordinary annuity.

ANNUITY DUE FV

Future Value of Annuity Due
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Annuity due

Explanation: PV of annuity due = 

Payment × annuity-due PV factor

Short: PVAD = PMT × PVAD factor

Solved with table

Problem: Receive $3,000 at the beginning 

of each year for 5 years at 8%.

Table used: Table 6

Row: Number of periods = 5

Column: Periodic rate = 8%

Factor = 4.31213

Present value = 3,000 × 4.31213 = 

$12,936.39

Short formula used: PVAD = PMT × PVAD 

factor

Why higher?

Receiving money at the beginning of each period makes the stream more 
valuable today.

ANNUITY DUE PV

Present Value of Annuity Due
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• A perpetuity is an equal payment expected to continue 

indefinitely.

• It is a simplified valuation model for preferred stock and some 

long-lived cash flows.

• Because payments never stop, there is no finite n value.

• Perpetuity problems use a formula rather than a finite factor table.

0 1

Payment

2

Payment

3

Payment

4

Payment

∞

Payment

Examples

Preferred dividends, perpetual scholarships, 

endowment funds, and constant annual 

maintenance savings.

Key assumption

The payment is constant and the required 
return is positive.

PERPETUITY

Perpetuity Concept
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Perpetuity

Explanation: PV = Constant payment ÷ required 

return

Short: PV = PMT ÷ i

Payment is the equal cash flow received each 

period forever.

i is the required return or discount rate per period.

The higher the required return, the lower the 

present value.

Perpetuity is a useful simplification, but real cash 

flows may grow or stop.

Perpetuity example

Problem: Preferred stock pays $5 every year forever. 

Required return is 10%.

Present value = 5 ÷ 0.10 = $50

Interpretation: An investor requiring 10% would pay 

about $50 for a perpetual $5 annual cash flow.

Short formula used: PV = PMT ÷ i

Exam note

Do not use annuity tables for perpetuity because there 
is no fixed number of periods.

PERPETUITY

Present Value of Perpetuity
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• A loan is amortized when it is repaid through equal 

installments over time.

• Each payment includes interest on the outstanding balance 

plus principal repayment.

• Interest is larger in early payments because the beginning 

balance is high.

• Principal repayment increases over time as the balance 

declines.

Payment logic

Explanation: Loan = Equal installment × annuity 

PV factor

Short: Loan = PMT × PVIFA(i,n)

PMT = Loan ÷ PVIFA(i,n)

Using the annuity present value table

Loan = $20,000

Rate = 8%

Term = 5 years

Use Table 4: present value annuity factor = 

3.99271

Payment = 20,000 ÷ 3.99271 = $5,009.13

LOANS

Loan Amortization Concept
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Amortization formulas

Explanation:

Interest = Beginning balance × rate

Principal = Payment − Interest

Short: INT = Beg. Bal. × i ; Principal = PMT − INT

First payment

From the previous loan example:

Beginning balance = $20,000

Payment = $5,009.13

Rate = 8%

Interest = 20,000 × 8% = $1,600

Principal = 5,009.13 - 1,600 = $3,409.13

Ending balance = $16,590.87

Interpretation

The borrower pays the same installment each year, but 

the composition changes: interest decreases and 

principal increases.

Table link

The installment amount comes from the present value 
of an ordinary annuity table.

LOANS

Installment Payments
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Year Beg. balance Payment Interest Principal End balance

1 $20,000.00 $5,009.13 $1,600.00 $3,409.13 $16,590.87

2 $16,590.87 $5,009.13 $1,327.27 $3,681.86 $12,909.01

3 $12,909.01 $5,009.13 $1,032.72 $3,976.41 $8,932.60

4 $8,932.60 $5,009.13 $714.61 $4,294.52 $4,638.08

5 $4,638.08 $5,009.13 $371.05 $4,638.08 $0.00

Pattern

Interest decreases every year because it is calculated 
on a smaller remaining balance.

Decision use

Managers use amortization schedules to plan cash 
payments and assess debt capacity.

LOANS

Loan Repayment Schedule
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Effective annual rate

Explanation: EAR is the true annual rate after 

compounding

Short: EAR = (1 + APR/m)^m − 1

The effective annual rate measures the actual annual 

rate earned or paid after compounding.

It is higher than quoted annual rate when compounding 

occurs more than once per year.

effective annual rate allows comparison between loans 

or investments with different compounding 

frequencies.

Compounding periods per year = number of times 

interest is credited in one year.

Monthly compounding

quoted annual rate = 12%, compounded monthly

Compounding periods per year = 12

Effective annual rate = (1 + 1%)^12 - 1

effective annual rate = 12.68%

The true annual cost is 12.68%, not exactly 12%.

Short formula used: EAR = (1 + APR/m)^m – 1

Interpretation

More frequent compounding increases the effective 
annual rate.

RATES

Effective Annual Rate
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Term Meaning Use

APR Quoted annual rate before 
adjusting for compounding

Common in loans and 
credit products

Periodic 
rate

APR divided by compounding 
periods per year

Used with 
tables/calculators

EAR Actual annual rate after 
compounding

Best for comparison

The quoted annual rate is not always the true cost

quoted annual rate tells you the quoted rate. 

effective annual rate tells you the effective annual 

result after compounding.

Comparison example

Short formula used: EAR = (1 + APR/m)^m - 1

quoted annual rate = 10%, semiannual 

compounding

Periodic rate = 10% ÷ 2 = 5%

Periods per year = 2

Effective annual rate = (1.05)^2 - 1 = 10.25%

RATES

Annual Percentage Rate
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Bond valuation

Bond price = PV of coupons + PV of face value

• Coupons form an ordinary annuity.
• Face value is a single future amount.
• Use Table 4 for coupon annuity PV.
• Use Table 2 for principal PV.

Table-based bond price

Face value = $1,000

Coupon = $80 per year

Maturity = 5 years

Required return = 10%

Present value of coupons = 80 × 3.79079 = $303.26

Present value of face value = 1,000 × 0.62092 = $620.92

Bond price = $924.18

Short formula used: Bond Price = PV coupons + PV 

face value

Interpretation

If the required return is higher than the coupon rate, 
the bond sells below face value.

APPLICATION

Time Value of Money in Bond Valuation

36



Time Value of Money

Chapter

4

• A stock price reflects expected future cash flows to 

shareholders.

• Dividends may be valued as growing or non-growing cash 

flows.

• Unlike bonds, stock cash flows are usually less certain.

• Higher expected growth increases value; higher required 

return decreases value.

Stock valuation

Constant-growth model:

Explanation: Stock price = Next dividend ÷

(required return − growth)

Short: P0 = D1 ÷ (r − g)

Example

Next expected dividend = $3.00

Required return = 11%

Growth rate = 5%

Stock price today = 3 ÷ (0.11 - 0.05) = $50

This is a growing perpetuity, not a finite annuity.

Short formula used: P0 = D1 ÷ (r - g)

Teaching point

Stock valuation is TVM applied to uncertain long-term 
cash flows.

APPLICATION

Time Value of Money in Stock Valuation
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Investment decision

Explanation: NPV = PV of future inflows − initial 

investment

Short: NPV = PV inflows − initial outlay

Accept projects with positive Net present value if other 
strategic conditions are satisfied.
Cash flows must be discounted because they occur in the 
future.
A project may look profitable in total cash but fail after 
discounting.
The discount rate should reflect project risk.

Using the annuity present value table

Initial cost = $45,000

Annual cash inflow = $12,000 for 5 years

Required return = 10%

Use Table 4: present value annuity factor = 3.79079

Present value of inflows = 12,000 × 3.79079 = 

$45,489.48

Net present value = $489.48

Short formula used: NPV = PV inflows - Initial outlay

Decision

The project is marginally acceptable because Net 

present value is positive.

APPLICATION

Time Value of Money in Capital Budgeting
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Task Excel function Table equivalent

Future value single 
amount

=FV(rate,nper,0,-pv) Table 1

Present value single 
amount

=PV(rate,nper,0,-fv) Table 2

Future value annuity =FV(rate,nper,-pmt,0) Table 3 or 5

Present value annuity =PV(rate,nper,-pmt,0) Table 4 or 6

Loan payment =PMT(rate,nper,-pv) Table 4 logic

Course approach

Numerical questions will mainly use 

the present and future value factor 

tables.

Excel as a check

Excel is useful for verification, larger 

period counts, unusual interest rates, 

and complex cash flows.

Warning

Excel signs matter: cash inflows and 
outflows should have opposite signs.

TOOLS

TVM Using Excel
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Key Meaning Typical input

N Number of periods Years × compounding periods

I/Y Interest rate per period APR ÷ m

PV Present value Current amount or loan 
principal

PMT Equal payment Annuity or loan payment

FV Future value Target value or maturity value

Before calculating

Draw a timeline and identify whether each 

cash flow is a single amount, ordinary 

annuity, annuity due, or perpetuity.

Draw 
timeline

Identify 
type

Choose 
table

Calculate Interpret

Sign convention

Money paid out and money received should 

have opposite signs in calculators and 

spreadsheets.

TOOLS

TVM Using Financial Calculator Logic
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Solution

Question: An investor deposits $25,000 today in an account 

earning 7% annually for 10 years. Find the future value.

Step 1: This is a single amount growing forward.

Step 2: Use Table 1 - Future Value of $1.

Step 3: Locate row number of periods = 10 and column 

periodic rate = 7%.

Step 4: Factor = 1.96715.

Step 5: Future value = 25,000 × 1.96715 = $49,178.75.

Answer

$49,178.75

Short formula used: FV = PV × FVIF(i, n)

0
-

$25,00

0

2 4 6 8 10

+$49,1
79

Interpretation

The factor is the value of $1 after 10 years at 

7%. Multiplying converts it to the value of 

$25,000.

WORKED

Worked Example 1: Future Value
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Solution

Question: A company expects to receive $80,000 in 10 

years. The required return is 9%. Find the present value.

Step 1: This is one future amount discounted back to today.

Step 2: Use Table 2 - Present Value of $1.

Step 3: Locate row number of periods = 10 and column 

periodic rate = 9%.

Step 4: Factor = 0.42241.

Step 5: Present value = 80,000 × 0.42241 = $33,792.80.

Answer

$33,792.80

Short formula used: PV = FV × PVIF(i, n)

0

+$33,7
93

2 4 6 8 10

+$80,0
00

Interpretation

The future cash flow is worth less today 
because the investor requires a 9% return.

WORKED

Worked Example 2: Present Value
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Ordinary annuity

Question: You deposit $6,000 every year for 10 years at 

8%. Find future value if deposits are made at the end of 

each year.

Ordinary annuity: Use Table 3

Factor at Number of periods = 10, Periodic rate = 8% = 

14.4866

Future value = 6,000 × 14.4866 = $86,919.60

Annuity due

If deposits are made at the beginning of each year:

Annuity due: Use Table 5

Factor at Number of periods = 10, Periodic rate = 8% = 

15.6455

Future value = 6,000 × 15.6455 = $93,873.00

Short formula used: FVA = PMT × FVIFA(i, n)

Interpretation

The annuity due is higher because each payment earns one additional year of interest compared with the ordinary 
annuity.

0

Due

1

Ordinary

2

Ordinary

3

Ordinary

... 10

Ordinary

WORKED

Worked Example 3: Annuity
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• Choose the correct table:

• Table 1 for FV of one amount; Table 2 for PV of one amount.

• Table 3 for FV ordinary annuity; Table 4 for PV ordinary annuity.

• Table 5 for FV annuity due; Table 6 for PV annuity due.

• Match rate and periods:

• If compounding is semiannual, divide the rate by 2 and multiply 

years by 2.

• Interpret timing:

• End-of-period is ordinary annuity; beginning-of-period is annuity 

due.

Exam workflow

1. Draw the timeline.

2. Identify the cash flow type.

3. Select the table.

4. Locate i and n.

5. Multiply and interpret.

Do not do this

Do not use annual rate with monthly periods or 
use an annuity table for a single future amount.

Rounding

Keep factor values to at least four decimals 
during calculation; round final answer only.

TIPS

Common Mistakes and Exam Tips
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• Money has time value because it can earn returns and because 

future cash flows involve risk and waiting.

• Compounding moves money forward; discounting moves money 

backward.

• Single amounts use Table 1 or Table 2.

• Ordinary annuities use Table 3 or Table 4; annuity due uses Table 

5 or Table 6.

• TVM supports valuation, borrowing, investment, retirement 

planning, bonds, stocks, and capital budgeting.

Homework Required table

1. FV of $12,000 for 8 years at 5% Table 1

2. PV of $40,000 due in 12 years at 7% Table 2

3. FV of $2,500 end-year deposits for 10 
years at 6%

Table 3

4. PV of $4,000 end-year receipts for 8 
years at 9%

Table 4

5. Loan payment on $30,000 over 10 
years at 8%

Table 4

Final message

A good financial analyst does not only calculate the number; 
he explains what the number means for a real decision.

Source of factors

Use the present and future value tables provided for this 
lecture.

SUMMARY

Lecture Summary and Numerical Homework
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Question 1

Why is money received today more valuable than the same 

amount received in the future?

A. Future money is always risk-free

B. Today’s money can be invested and earn a return

C. Inflation increases the value of future money

D. Financial decisions ignore timing

Question focus

Theoretical focus

Concept: opportunity cost and earning capacity.

Model answer

Correct answer: B

Explanation

Money today has earning capacity. Waiting 

creates opportunity cost, inflation exposure, and 

uncertainty.

MCQ

MCQ Practice 1: Time Value Concept
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Question 2

A student wants to find what $10,000 invested today will 

become after 5 years at 6%. Which table should be used?

A. Present Value of $1

B. Future Value of $1

C. Present Value of an Ordinary Annuity

D. Future Value of an Ordinary Annuity

Question focus

Table selection

One amount grows forward from today to the 

future.

Model answer

Correct answer: B

Explanation

A single current amount moving forward uses 

Table 1: Future Value of $1.

MCQ

MCQ Practice 2: Choosing the Correct Table
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Question 3

An investment earns a quoted annual rate of 12% 

compounded quarterly for 3 years. What periodic rate and 

number of periods should be used?

A. 12% and 3 periods

B. 6% and 6 periods

C. 3% and 12 periods

D. 1% and 36 periods

Question focus

Formula logic

Periodic rate = quoted annual rate ÷ periods per 

year.

Number of periods = years × periods per year.

Model answer

Correct answer: C

Explanation

Quarterly means 4 times per year: 12% ÷ 4 = 

3%, and 3 × 4 = 12 periods.

MCQ

MCQ Practice 3: Compounding Frequency
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Question 4

Which statement correctly describes an ordinary annuity?

A. Equal payments at the beginning of each period

B. Unequal payments at irregular dates

C. Equal payments at the end of each period

D. One single future cash flow

Question focus

Theoretical focus

Timing rule distinguishes ordinary annuity from 

annuity due.

Model answer

Correct answer: C

Explanation

Ordinary annuity payments occur at the end of 

each period.

MCQ

MCQ Practice 4: Ordinary Annuity
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Question 5

If the discount rate increases while the future amount and 

time remain constant, what happens to present value?

A. Present value increases

B. Present value decreases

C. Present value remains unchanged

D. Present value becomes equal to future value

Question focus

Theoretical focus

Higher required return means stronger discounting.

Model answer

Correct answer: B

Explanation

A higher discount rate reduces the value today of 

a future cash flow.

MCQ

MCQ Practice 5: Present Value and Rate
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Question 6

A principal of $10,000 is invested for 3 years at 8% simple 

interest. What is the future value?

A. $10,800

B. $12,400

C. $12,597.10

D. $14,000

Question focus

Simple calculation

Interest = Principal × Rate × Time

Future value = Principal + Interest

Model answer

Correct answer: B

Explanation

Interest = 10,000 × 8% × 3 = $2,400. Future value 

= 10,000 + 2,400 = $12,400.

MCQ

MCQ Practice 6: Simple Interest
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Question 7

What is the future value of $5,000 after 6 periods at 8% 

compound interest?

Given factor: Future Value of $1 at 6 periods, 8% = 1.58687

A. $3,151.00

B. $5,800.00

C. $7,934.35

D. $8,000.00

Question focus

Table method

Future value = Present amount × Future value 

factor

Model answer

Correct answer: C

Explanation

$5,000 × 1.58687 = $7,934.35.

MCQ

MCQ Practice 7: Future Value of One Amount
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Question 8

What is the present value of $8,000 to be received after 8 

periods at 12%?

Given factor: Present Value of $1 at 8 periods, 12% = 

0.40388

A. $3,231.04

B. $4,038.80

C. $6,217.20

D. $8,000.00

Question focus

Table method

Present value = Future amount × Present value 

factor

Model answer

Correct answer: A

Explanation

$8,000 × 0.40388 = $3,231.04.

MCQ

MCQ Practice 8: Present Value of One Amount
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Question 9

An investor deposits $2,000 at the end of each period for 6 

periods at 8%. What is the future value?

Given factor: FV ordinary annuity factor = 7.3359

A. $12,000.00

B. $14,671.80

C. $15,645.50

D. $16,000.00

Question focus

Table method

Future value of ordinary annuity = Equal 

payment × annuity factor

Model answer

Correct answer: B

Explanation

$2,000 × 7.3359 = $14,671.80.

MCQ

MCQ Practice 9: Future Value of Ordinary Annuity
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Question 10

A loan of $20,000 is repaid in 5 equal year-end installments 

at 8%. Present value annuity factor = 3.99271. What is the 

annual installment?

A. $3,409.13

B. $4,000.00

C. $5,009.13

D. $6,386.00

Question focus

Loan formula

Equal installment = Loan amount ÷ present 

value annuity factor

Model answer

Correct answer: C

Explanation

$20,000 ÷ 3.99271 = $5,009.13.

MCQ

MCQ Practice 10: Loan Installment
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