Chapter 21
Capital Investment Decisions and the Time Value of Money


Short Exercises
 (10 min.)  S 21-1
Req. 1
	1.
	(f)
	Identify potential capital investments

	2.
	(b)
	Project investments’ cash flow

	3.
	(g)
	Screen/analyze investments using one or more of

	
	
	the methods discussed

	4.
	(a)
	Budget capital investments

	5.
	(d)
	Make investments

	6.
	(c)
	Perform post-audits

	7.
	(e)
	Use feedback to reassess investments already made


(10 min.)  S 21-2
Req. 1

Average annual net cash inflow from expansion:

	Average cash received from each skier per day……..
	$          236

	Average variable cost of serving each skier per day..
	            (76)

	Average net cash inflow per skier per day……………
	$          160

	Number of additional skiers per day……………………
	    ×      117

	Average net cash inflow per day………………………..
	$     18,720

	Number of ski days per year………………………….....
	    ×      142

	Average annual net cash inflow per year……………..
	$2,658,240


Req. 2
Average annual operating income from expansion:

	=
	Average annual net cash inflow − depreciation*

	=
	$2,658,240 − $1,250,000*

	=
	$1,408,240



* Straight-line depreciation:  [$13,500,000 − $1,000,000] ÷ 10
Alternatively, 
	Total net cash inflows during life of asset
	

	
($2,658,240 × 10 years)………………………………..
	$26,582,400

	Less:
Total depreciation during operating life of
	

	


asset (cost − any salvage value)
	

	


(13,500,000 cost − $1,000,000 salvage value)…
	(12,500,000)

	Total operating income during operating life of asset….
	 14,082,400

	Divide:
Asset’s operating life (in years)…………………...
	  ÷ 10 years

	Average annual operating income from asset…………...
	$  1,408,240


  (5 min.)  S 21-3
Req. 1
	Payback period
	=
	Amount invested

	
	
	Expected annual net cash inflow

	
	
	

	
	=
	$13,500,000
	

	
	
	$2,658,240 a 
	

	
	
	

	
	=
	5.1 years (Rounded to one decimal place)


  (5-10 min.)  S 21-4
Req. 1
	Rate of return
	=
	 Average annual operating income from investment

	
	
	Average amount invested


	
	=
	Average annual net cash
	−
	Annual depreciation

	
	
	inflow from asset
	
	on asset

	
	
	Amount invested
	+
	  Residual value     / 2

	
	
	in asset
	
	

	
	
	
	
	

	
	=
	$2,658,240a − $1,250,000a
	

	
	
	[$13,500,000 + $1,000,000] / 2
	

	
	
	
	

	
	=
	$1,408,240a
	

	
	
	$ 7,250,000
	

	
	
	
	

	
	=
	19.42%  

	(Round to nearest hundredths)


__________

a From S 21-2
  (5-10 min.)  S 21-5

Req. 1

The payback period will not change since the method does not consider any cash flows that occur after the payback period. The residual value will not affect cash flows until the end of the asset’s life, so it was not considered in the original payback calculation.
Req. 2

1. The ROR will change if the asset has no residual value.  The average annual operating income (numerator) will be lower since there is more depreciation expense.  Additionally, the average investment (denominator) is lower when the asset doesn’t have a residual value. 
The new ROR is calculated as follows:

	Rate of return
	=
	 Average annual operating income from investment

	
	
	Average amount invested


	
	=
	Average annual net cash
	−
	Annual depreciation

	
	
	inflow from asset
	
	on asset

	
	
	Amount invested
	+
	  Residual value     / 2

	
	
	in asset
	
	

	
	
	
	
	

	
	=
	$2,658,240a − $1,350,000b
	

	
	
	$13,500,000 / 2
	

	
	=
	$1,308,240a
	

	
	
	$6,750,000
	

	
	
	
	

	
	=
	19.38%
	


a From S21-2

b Straight-line depreciation with no residual value:  





=13,500,000 ÷ 10
(continued)  S 21-5
Req. 3
The payback period is shorter than the 5.3-year maximum and the ROR is higher than the 16.55% minimum. Since the investment meets both decision criteria, Smith Valley will want to consider this investment further. 
(5-10 min.)  S 21-6

Req. 1
	Payback period
	=
	Amount of investment
Expected annual net cash inflow

	Annual net cash inflow
	=
	Amount of investment
Payback period

	
	=
	$28,575 / 3 years

	
	=
	$ 9,525


(10-15 min.)  S 21-7
Req. 1
Using a 6% interest rate the present values are:
	Scenario 1
	
	

	
Present value
	=
	$  8,750 × (Annuity PV factor, i = 6%, n = 7)

	
	=
	$  8,750 × 5.582

	
	=
	$48,843

	
	
	

	Scenario 2
	
	

	
Present value
	=
	$50,050 (since it would be received now)

	
	
	

	Scenario 3
	
	

	
Present value
	=
	$100,250 × (PV factor, i = 6%, n = 7)

	
	=
	$100,250 × 0.665

	
	=
	$66,666


Scenario 3 appears to be the best option. Based on a 6% interest rate, its present value is the highest.

Using a 12% interest rate the present values are:

	Scenario 1
	
	

	
Present value
	=
	$8,750 × (Annuity PV factor, i = 12%, n = 7)

	
	=
	$8,750 × 4.564

	
	=
	$39,935

	
	
	

	Scenario 2
	
	

	
Present value
	=
	$50,050

	
	
	

	Scenario 3
	
	

	
Present value
	=
	$100,250 × (PV factor, i = 12%, n = 7)

	
	=
	$100,250 × 0.452

	
	=
	$45,313


Scenario 2 appears to be the best option. Based on a 12% interest rate, its present value is the highest.

 (5-10 min.)  S 21-8

Req. 1
The future value of the single lump sum investment is found 
as follows:
	Future Value
	=
	Principal amount × (FV factor, i = ?, n = ?)

	
	=
	$8,000 × (FV factor, i = 14%, n = 5)

	
	=
	$8,000 × (1.925)

	
	=
	$15,400


The future value of the annuity is found as follows:
	Future Value
	=
	Amount of each installment × (Annuity FV factor, i = ?, n = ?)

	
	=
	$1,750 × (Annuity FV factor, i = 14%, n = 5)

	
	=
	$1,750 × (6.610)

	
	=
	$11,568


(10-15 min.)  S 21-9
Req. 1a
	Payment Options
	Future Value of Lottery Payout

(Principal amount × FV factor 
 i = 8%, n = 10)

	Option 1


$1 million now
	$2,159,000

(= $1,000,000 × 2.159 )

	Option 2


$150,000 annually 
for 10 years
	$2,173,500
(= $150,000 × 14.49)



	Option 3


$2 million 10 years 
from now
	$2,000,000  (already stated at its future value)


Req. 1b

Based on the future values, our preference among payout 
options is: 
	Option 2
	- most preferable 

	Option 1
	- next preferable

	Option 3
	- least preferable

	
	


Req. 1c

Computing the future value, rather than the present value of the options, does not change the preference.  You can make a valid comparison between the payout options at any point in time, as long as we convert each payment option to its value at the same point in time using the same interest rate.  The preference among the options is the same regardless of whether we compare the options at their present values or at their future values.
 (10-15 min.)  S 21-10
Req. 1

The present value of the $1 received  each year is calculated 
as:
(Principal × PV of $1 factor, i = 8%, n = various) : 
	One year from now:      ($1 × 0.926)……...
	$0.926

	Two years from now:   ($1 × 0.857)…….
	0.857

	Three years from now: ($1 × 0.794)……...
	0.794

	Four years from now:   ($1 × 0.735)……...
	0.735

	Five years from now:    ($1 × 0.681)……..
	  0.681

	 

Total present value……………………
	$3.993


Req. 2
Each cash flow is $1, and each cash flow occurs at the end of
the year; therefore, this is an annuity.
Req. 3

Using the Present Value of Annuity of $1 table, we find the present value of this annuity to be:
	Present Value of Annuity
	=
	Amount of each cash 
installment × (Annuity PV 
factor for i = 8%, n = 5)

	$3.993
	=
	$1 × 3.993


Except for a possible slight rounding error, the sum of the present values in Req. 1 ($3.993) equals the present value calculated with the annuity table ($3.993) 
Req. 4

This exercise shows how Annuity PV factors are the sums of 
the PV factors found in the Present Value of $1 tables. 
 (10-15 min.)  S 21-11

Req. 1
	
	PV factor at 10%
	
	Net Cash Inflow
	Total Present Value

	Present value of annuity of equal
	
	

	annual net cash inflows for 10
	
	

	years at 10%
	6.145    × $2,658,240a
	$16,334,885

	Present value of residual value*
	0.386 b × $1,000,000
	       386,000

	Total present value
	
	
	
	$16,720,885

	Investment

	
	
	
	 (13,500,000)

	Net present value of expansion

	
	
	
	$  3,220,885


__________

a From S 21-2 
b The residual value is a single lump sum (not an annuity) that will occur at the end of the investment’s useful life. The Present Value of $1 table is used to find the correct PV factor for i =10%, n =10.

The expansion is an attractive project because its NPV is positive. 
(10-15 min.)  S 21-12

Req. 1
	
	Annuity PV factor at i=12%, n= 12
	
	Net Cash Inflow
	Total Present Value

	Present value of annuity of equal
	
	

	annual net cash inflows for 12
	
	

	years at 12%
	6.145 × $2,658,240a
	$16,334,885

	Investment

	
	
	
	 (13,500,000)

	Net present value of expansion

	
	
	
	$  2,834,885


__________

a From S 21-2
Even without a residual value, the expansion is an attractive project because its NPV is positive.

(10-15 min.)  S 21-13
Req. 1
The internal rate of return of the expansion is 14-16%.
The project is attractive since it will earn a higher return than the company’s 10% hurdle rate.


Exercises

(15-20 min.) E 21-14
 Req. 1
	A.  Is only concerned with the time it takes to get cash outflows returned.
	Payback period

	B.  Considers operating income but not the time value of money in its analysis.
	Rate of return

	C.  Compares the present value of cash out to the cash in to determine investment worthiness.
	Net present value

	D.  The true rate of return on investment earns.
	Internal rate of return


(5-10 min.) E 21-15
Req. 1
	Payback period
	=
	Amount invested

	
	
	Expected annual net cash inflow

	
	
	
	
	

	
	=
	$1,100,000
	=
	3.7 years

	
	
	$297,000
	
	


(Rounded to one decimal place)
The payback occurs well before the plant must be replaced, so the payback method supports purchasing the plant.

(5-10 min.)  E 21-16
Req. 1
	Year
	Annual Net Cash Inflow
	Cumulative Net Cash Inflow

	1
	$300,000
	$   300,000

	2
	270,000
	570,000

	3
	260,000
	830,000

	4
	260,000
	1,090,000

	5
	260,000
	1,350,000

	6
	260,000
	1,610,000

	7
	260,000
	1,870,000

	8
	260,000
	2,130,000

	9
	260,000
	2,390,000

	10
	260,000
	2,650,000


After 5 years, the company will have recovered $1,350,000 of the $1,454,000 initially invested. The company needs to recover an additional $104,000 ($1,454,000 − $1,350,000) to reach payback. The company anticipates net cash inflows of $260,000 in year 6, so: 
Payback = 5 years + ($104,000 / $260,000)

Payback = 5.4 years
 (10-15 min.)  E 21-17
Req. 1
	Accounting rate of return
	=
	 Average annual operating income from investment
	

	
	
	Average amount invested
	

	  Rate of return
	
	
	
	
	
	

	
	=
	$119,600*
	
	
	
	

	
	
	($1,454,000 + $0) / 2
	
	
	
	

	
	
	
	
	
	
	

	
	=
	$119,600
	
	
	
	
	

	
	
	$727,000
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	=
	0.1645
	=  16.45%
	
	
	
	

	
	
	
	
	
	
	


*Average Annual Operating Income is calculated as follows:
	Year 1 – net cash inflow………………………………
	$300,000

	Year 2 – net cash inflow………………………………
	270,000

	Years 3 - 10 – net cash inflows

($260,000 each year for 8 years)…………………….
	  2,080,000

	    Total net cash inflows over life…………………..
	$2,650,000

	Less:
Depreciation over life………………………..
	(1, 454,000)

	     Total operating income over life………………..
	1,196,000

	Divided by years of life……………………………….
	  ÷  10 years

	     Average annual operating income……………..
	$119,600


(15-20 min.)  E 21-18
Req. 1

Your “out-of-pocket” cost is $90,000 either way: ($3,000 × 30 years) vs. ($6,000 × 15 years).
Req. 2
	Future Value
	=
	Annuity × (Annuity FV factor, i = 14%, n = 30)

	
	=
	$3,000 × (356.8)

	
	=
	$1,070,400


	Future Value
	=
	Annuity × (Annuity FV factor, i = 14%, n = 15)

	
	=
	$6,000 × (43.84)

	
	=
	$263,040


Req. 3
The strategy involving earlier savings grows substantially larger over time. This is due to the fact that the savings are invested sooner, so time does the work.
(continued)  E 21-18
Req. 4
Use the answers from requirement 2 (the future values of the two different annuities) as the “lump sum” of savings that will continue to earn interest for 10 more years (until you are 62):
	Future Value
	=
	$1,070,400 × (FV factor, i = 14%, n = 10)

	
	=
	$1,070,400× (3.707)

	
	=
	$3,967,973  (rounded)


	Future Value
	=
	$263,040× (FV factor, i = 14%, n = 10)

	
	=
	$263,040× (3.707)

	
	=
	$975,089  (rounded)


 (15-20 min.) E 21-19
Req. 1
Assuming the investment earns the projected interest rate, the investment’s worth at the end of four years is found by calculating its future value:

	
Future Value
	=
	Investment × (FV factor, i = x, n = 4)

	
	
	

	At 6%:
	
	

	
Future Value
	=
	$7,000 × (1.262)

	
	=
	$8,834

	At 8%:
	
	

	
Future Value
	=
	$7,000 × (1.360)

	
	=
	$9,520

	At 14%:
	
	

	
Future Value
	=
	$7,000 × (1.689)

	
	=
	$11,823


As the interest rate rises, the future value of the investment rises.  However, the investments with higher interest rates are also riskier. Because of this level of risk, your friend stands a greater chance of losing his money in the 14% investment than he does with the alternate investments. 
(5-10 min.)  E 21-20
Req. 1
Using an 8% interest rate, Janet needs:
	Present Value
	=
	Annuity × (Annuity PV factor, n = 5, i = 8%)

	
	=
	$28,000 × (3.993)

	
	=
	$111,804


Req. 2
Using a 4% interest rate, Janet needs:
	Present Value
	=
	Annuity × (Annuity PV factor, n = 5, i = 4%)

	
	=
	$28,000 × (4.452)

	
	=
	$124,656


If Janet’s savings are earning a lower interest rate (4%), she’ll need to save more to be able to withdraw $28,000 per year.

(10-15 min.)  E 21-21
Req. 1
To determine the most favorable payout option, we discount the future cash flows to their present value.  Options #1 and #3 are single lump sum payments, so we use the Present Value of $1 table to find the correct PV factor.  Option #2 is an annuity, so we use the Present Value of an Annuity of $1 table to find the correct Annuity PV factor:
	Option #1:
	
	 

	
Present Value
	=
	$15,000,000 × (PV factor, i = 8%, n = 5)

	
	=
	$15,000,000 × 0.681

	
	=
	$10,215,000


	Option #2:
	
	

	
Present Value
	=
	$2,150,000 × (Annuity PV factor, i = 8%, 
n = 5)

	
	=
	$2,150,000 × 3.993

	
	=
	$8,584,950


	Option #3:
	
	

	
Present Value
	=
	$13,000,000 × (PV factor, i = 8%, n = 3)

	
	=
	$13,000,000 × 0.794

	
	=
	$10,322,000


Payout Option #3 has the highest present value using an 8% discount rate. Therefore, it appears to be the most favorable option.
(15-20 min.)  E 21-22
Req. 1
	Kyler Products

	Net Present Value Analysis

	
	Present value 
at  16%; 14%
	Net Cash Inflow
	Total Present Value

	Project A:
	
	
	

	Present value of annuity of equal
	
	

	annual net cash inflows for 
	
	

	7 years at 16%
	4.039* × $57,000 per year =
	$ 230,223

	Investment

	
	
	  (260,000)

	Net present value of Project A

	
	
	 $  (29,777)

	
	
	
	

	Project B:
	
	
	

	Present value of annuity of equal
	
	

	annual net cash inflows for 
	
	

	10 years at 14%
	5.216** × $75,000 per year =
	$ 391,200

	Investment
	
	
	  (375,000)

	Net present value of Project B
	
	
	$    16,200


   *Annuity PV factor (n = 7, i = 16%)

 **Annuity PV factor (n = 10, i = 14%) 

Req. 2

	
	Maximum Acceptable Price

	Project A
	$230,223

	Project B
	$391,200


Req. 3

	
	Present value of annual net cash inflows /
	Investment
	= Profitability Index

	Project A
	$230,223 /
	$260,000
	= 0.89

	Project B
	$391,200 /
	$375,000
	= 1.04


(15-20 min.)  E 21-23
Req. 1
	Year
	Net cash inflow
	PV of $1 factor 
(i =16%)
	Present Value of Net Cash inflow

	Year 1 (n=1)
	   $260,000
	0.862
	$ 224,120

	Year 2 (n=2)
	254,000
	0.743
	188,722

	Year 3 (n=3)
	225,000
	0.641
	144,225

	Year 4 (n=4)
	215,000
	0.552
	118,680

	Year 5 (n=5)
	205,000
	0.476
	97,580

	Year 6 (n=6)
	173,000
	0.410
	     70,930

	Present value of  
net cash inflows
	
	
	$ 844,257

	Investment
	
	
	(905,000)

	Net present value
	
	
	($60,743)


Sprocket Industries should not invest in the equipment. 
 (continued)  E 21-23
Req. 2
	Year
	Cash (outflow) / inflow
	PV of $1 factor
(i = 16%)
	Present Value

	Refurbishment at 
the end of  Year 
6 (n = 6)
	($103,000)
	0.410
	($42,230)

	Cash inflows in 
Year 7 (n = 7)
	75,000
	0.354
	26,550

	Residual value  
(n=7)
	54,000
	0.354
	19,116

	Additional NPV 
provided from 
refurbishment
	
	
	$3,436


The refurbishment provides a positive NPV. The refurbishment NPV is not large enough to overcome the original NPV of the equipment.  Therefore, the refurbishment should not alter Sprocket Industries’ original decision regarding the equipment investment.
(15 min.)  E 21-24
Req. 1
Project A:  12% - 14%
	Annuity PV factor        Project A
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$260,000 / $57,000

	
	=
	4.561  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 4.561 falls between the ranges of 
       12% – 14% under the project’s expected life of 7 years.
Project B:  15% - 16%
	Annuity PV factor        Project B
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$375,000 / $75,000

	
	=
	5.000


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 5.000 falls between the ranges of 
       15% – 16% under the project’s expected life of 10 years.
Decision:  Project B is the better investment.
 (10-15 min.)  E 21-25
Req. 1
	
	Equipment A
	Equipment B
	Equipment C

	Present value of net cash inflows
	$1,735,915
	$1,969,888
	$2,207,765

	Divide by:

Investment
	÷ $1,563,887
	÷ $1,669,397
	÷ $1,886,979

	Profitability Index
	1.11
	1.18
	1.17


Decision:  Brighton should invest in Equipment B.



Problems

(10-15 min.)  P 21-26A
Req. 1
a.

NPV and IRR  is (are) more appropriate for long-term       

        investments.
b. 
Payback period  highlights risk investments.
c.

ROR  shows the effect of the investment on the 
        company’s accrual-based income.

d.

IRR is the interest rate that makes the NPV of an    

        investment equal to zero.
e.
In capital rationing decisions, management must identify the discount rate when the NPV method is used.
f.

Payback period provides management with information  

        on how fast the cash invested will be recouped.
g.

IRR is the rate of return, using discounted cash flows, a 
        company can expect to earn by investing in the asset.
h.

Payback period does not consider the asset’s
        profitability.
i.

ROR  uses accrual accounting rather than net cash 
        inflows in its computation.
 (20-30 min.)  P 21-27A
Req. 1

	Payback
	=
	Amount invested
	

	period
	
	Expected annual net cash flow
	

	
	
	

	
	=
	$1,870,000
	

	
	
	$460,000
	

	
	
	

	
	=
	4.1 years  (Rounded)

	
	
	

	
	
	

	Rate of 
	=
	Average annual operating income from asset
	

	return
	
	Average amount invested in asset
	

	
	
	

	
	
	  Average annual net

cash inflow from asset
	−
	Annual depreciation

      on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	
	=
	$460,000 − $233,750a
	

	
	
	($1,870,000 + $0) / 2
	

	
	
	

	
	=
	$226,250
	

	
	
	$935,000
	

	
	
	

	
	=
	0.242 = 24.2% (Rounded)


__________

	aAnnual depreciation
	=
	$1,870,000 
	=
	$233,750

	
	
	8
	
	


(continued)  P 21-27A
Req. 1
Calculation of NPV:
	Net present value:
	Annuity PV factor at i = 10%, n= 8
	Net Cash Inflow
	Total Present Value

	Present value of annuity of 
	
	
	

	equal annual net cash 
	
	
	

	
inflows for 8 years at 10%

	5.335 ( $460,000 per year =
	$ 2,454,100

	Investment

	
	(1,870,000)

	Net present value
	
	$    584,100


The IRR (internal rate of return) is between 18-20%.
	Annuity PV factor        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$1,870,000 / $460,000

	
	=
	4.065  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 4.065 falls between the ranges of 

       18% – 20% under the project’s expected life of 8 years.
Profitability Index = $1.31
	Present value of annual net cash inflows /
	Investment =
	Profitability Index

	$2,454,100 /
	$1,870,000 =
	$1.31


Req. 2

Recommendation:  Invest in the new facility.

(30-45 min.)  P 21-28A
Req. 1 

	Payback
	=
	Amount invested

	period
	
	Expected annual net cash inflow

	
	
	

	Plan A
	=
	$8,400,000
	

	
	
	$1,500,000
	

	
	
	

	
	=
	5.6 years (Rounded)

	
	
	

	Plan B
	=
	$8,250,000
	

	
	
	$1,080,000
	

	
	
	

	
	=
	7.6 years (Rounded)

	Rate of return
	=
	Average annual operating income from asset
	

	
	
	Average amount invested in asset
	

	
	
	

	
	
	   Average annual net         Annual depreciation 

	
	
	cash inflow from asset   −       on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	Plan A
	=
	$1,500,000 − $840,000a
	

	
	
	$8,400,000 / 2
	

	
	
	

	
	=
	$660,000
	

	
	
	$4,200,000
	

	
	
	

	a$8,400,000 / 10 


	=
	0.157  = 15.7% (Rounded)
(continued)  P 21-28A


	Req. 1

	
	

	Plan B
	=
	$1,080,000 − $725,000b
	

	
	
	($8,250,000 + $1,000,000) / 2
	

	
	
	

	
	=
	$355,000
	

	
	
	$4,625,000
	

	
	
	

	
	=
	0.077 = 7.7% (Rounded)


__________

a
Annual depreciation = $8,400,000 / 10 = $840,000
b
Annual depreciation = ($8,250,000 − $1,000,000) / 10 = $725,000
	
	PV factor at 
i = 10%, n = 10
	Net Cash Inflow
	Total Present Value

	Plan A:
	
	
	

	Present value of annuity of 
	
	
	

	
equal annual net cash 
	
	
	

	
inflows for 10 years at 10%

	6.145c ×  $1,500,000 per year 
	 $ 9,217,550

	Investment
	
	     (8,400,000)

	Net present value of Plan A
	
	  $  817,550

	
	
	
	

	Plan B:
	
	
	

	Present value of annuity of 
	
	
	

	
equal annual net cash 
	
	
	

	
inflows for 10 years at 10%

	6.145c ×  $1,080,000 per year 
	  $ 6,636,600

	Present value of residual value (lump sum, not annuity)
	0.386d ×  $1,000,000
	386,000

	Investment
	
	   (8,250,000)

	Net present value of Plan B
	
	  $ (1,227,400)


c
Present Value of Annuity of $1 (n = 10, i = 10%)

d Present Value of $1 (n = 10, i = 10%)
 (continued)  P 20-28A
Req. 1
Profitability Index:
	Present value of  net cash inflows /
	Investment =
	Profitability Index

	Plan A
	$9,217,500 /
	$8,400,000 =
	$1.10

	 Plan B
	       $7,022,600*/
	     $8,250,000 =
	$0.85


*  $6,636,600 + $386,000 = $7,022,600
Net present value is based on cash flows, can be used to assess profitability, and takes into account the time value of money.  It has none of the weaknesses of the other models.

Payback method is easy to understand, is based on cash flows, and highlights risks.  However, it ignores profitability and the time value of money.

Rate of return can be used to assess profitability, but ignores the time value of money.

Profitability index allows us to compare alternative investments in present value terms and it also accounts for differences in the investments’ initial cost.  It has none of the weaknesses of the other models.

Req. 2

Recommendation: Invest in Plan A. It has the higher net present value. It also has a shorter payback period.

(continued)  P 20-28A
Req. 3

The IRR (internal rate of return) of Plan A is between 12-14%.
	Annuity PV factor        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$8,400,000 / $1,500,000

	
	=
	5.600  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 5.600 falls between the ranges of 

       12% – 14% under the project’s expected life of 10 years.
The rate exceeds the company’s hurdle rate of 10%

 (15-20 min.)  P 21-29A
Req. 1
	Present Value
	=
	Annual cash withdrawals × 

     (Annuity PV factor,  i = 12%, n = 40)

	
	=
	$235,000 × (8.244)

	
	=
	$1,937,340


Req. 2

Over the course of your retirement you will be withdrawing $9,400,000 ($235,000 × 40 years). However, by age 40 you only need to have invested the present value.
These numbers are different because:  You need to have far less accumulated than what you will withdraw because you only withdraw a portion of the investment every year—the balance remains invested where it continues to earn 12% interest.

Req. 3

Annual payment of:  $51,967
Req. 4
 The total out-of-pocket savings amounts to:   $779,505 ($51,967 × 15 years). 
The total out-of-pocket savings amounts are far less than the investment’s worth at the end of 15 years and remarkably lower than the amount of money you will eventually withdraw from the investment.
 (10-15 min.)  P 21-30B
Req. 1
a. Payback period and ROR
b. Payback period

c. ROR
d. IRR

e. NPV

f. Payback period

g. IRR

h. Payback period

i. ROR
 (20-30 min.)  P 21-31B
Req. 1

The payback period is 3.9 years.

	Payback
	=
	Amount invested
	

	period
	
	Expected annual net cash flow
	

	
	
	

	
	=
	$1,820,000
	

	
	
	$472,000
	

	
	
	

	
	=
	3.9 years  (Rounded)


The ROR (rate of return) is 26.9%

	Rate of 
	=
	Average annual operating income from asset
	

	return
	
	Average amount invested in asset
	

	
	
	

	
	
	  Average annual net

cash inflow from asset
	−
	Annual depreciation

      on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	
	=
	$472,000 − $227,500a
	

	
	
	($1,820,000 + $0) / 2
	

	
	
	

	
	=
	$244,500
	

	
	
	$910,000
	

	
	
	

	
	=
	0.269 = 26.9% (Rounded)




_________

	aAnnual depreciation
	=
	$1,820,000 
	=
	$227,500


                                                        8

(continued)  P 21-31B
Req. 1

Calculation of NPV:
	
	Annuity PV factor at i=10%, n=8
	Net Cash Inflow
	Total Present Value

	Net present value:
	
	
	

	Present value of annuity of 
	
	
	

	
equal annual net cash 
	
	

	
inflows for 8 years at 10%
	5.335 × $472,000 per year
	 $ 2,518,120

	Investment
	
	 (1,820,000)

	Net present value
	
	$698,120


The IRR (internal rate of return) is between 18-20%.
	Annuity PV factor        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$1,820,000 / $472,000

	
	=
	3.856  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 3.856 falls between the ranges of 

       18% – 20% under the project’s expected life of 8 years.
Profitability Index = $1.31
	Present value of annual net cash inflows /
	Investment =
	Profitability Index

	  $2,518,120   /
	   $1,820,000 =
	$1.38


Req. 2

Recommendation: Invest in the new facility.

(30-45 min.)  P 21-32B 
Req. 1

	Payback
	=
	Amount invested

	period
	
	Expected annual net cash inflow

	
	
	

	Plan A
	=
	$8,450,000
	

	
	
	$1,750,000
	

	
	=
	4.8 years (Rounded)

	
	
	

	Plan B
	=
	$8,000,000
	

	
	
	$1,020,000
	

	
	=
	7.8 years (Rounded)




	Rate of return
	=
	Average annual

operating income from asset
	

	
	
	Average amount invested in asset
	

	
	
	

	
	
	   Average annual net

	
	
	cash inflow from asset − Annual depreciation on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	Plan A
	=
	$1,750,000 − $1,056,250a
	

	
	
	($8,450,000 + $0) / 2
	

	
	
	

	
	=
	$693,750
	

	
	
	$4,225,000
	

	
	
	

	
	=
	0.164 = 16.4%

	 ___________                 

 a Annual depreciation = $8,450,000 / 8 years = $1,056,250

(continued)  P 21-32B 
Req. 1
Plan B

=

$1,020,000 − $850,000b
($8,000,000 + $1,200,000) / 2

=

$170,000

$4,600,000

=

0.037 = 3.7%  (Rounded)
__________

b
Annual depreciation = ($8,000,000 − $1,200,000) / 8 = $850,000




	
	PV factor at       
 i = 6%, n= 8
	Net Cash Inflow
	Total Present Value

	Plan A:
	
	
	

	Present value of annuity of equal 
	
	
	

	
annual net cash inflows for 
	
	
	

	
8 years at 6%

	   6.210c   ×   $1,750,000per year 
	$10,867,500

	Present value of residual value 
	
	0

	Investment
	
	  (8,450,000)

	Net present value of Plan A
	
	$   2,417,500

	Plan B:
	
	
	

	Present value of annuity of equal
	
	
	

	     Annual net cash inflows for
	
	
	

	8 years at 6%
	    6.210c   ×  
	$1,020,000
	$ 6,334,200

	Present value of residual value
	    0.627d  ×            $1,200,000
	752,400

	Investment
	
	(8,000,000)

	Net present value of Plan B
	
	$      (913,400)


__________

c
Present Value of Annuity of $1 (n = 8, i = 6%)
d Present value of $1 (n = 8, i = 6%)

(continued)  P 21-32B
Req. 1
Profitability Index:

	Present value of  net cash inflows /
	Investment =
	Profitability Index

	Plan A
	$10,867,500 /
	$8,450,000 =
	1.29

	 Plan B
	       $7,086,600*/
	     $8,000,000 =
	0.89


*  $6,334,200 + $752,400 = $7,086,600
Net present value is based on cash flows, can be used to assess profitability, and takes into account the time value of money.  It has none of the weaknesses of the other models.

Payback method is easy to understand, is based on cash flows, and highlights risks.  However, it ignores profitability and the time value of money.

Rate of return can be used to assess profitability, but ignores the time value of money.

Profitability index allows us to compare alternative investments in present value terms and it also accounts for differences in the investments’ initial cost.  It has none of the weaknesses of the other models.

Req. 2

Recommendation: Invest in Plan A. It has the higher net present value. It also has a shorter payback period.

(continued)  P 21-32B
Req. 3
The IRR (internal rate of return) of Plan A is between 12-14%.

	Annuity PV factor        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$8,450,000 / $1,750,000

	
	=
	4.829  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 4.829 falls between the ranges of 

       12% – 14% under the project’s expected life of 8 years.
This rate exceeds the company’s hurdle rate of 6%


(15-20 min.)  P 21-33B
Req. 1
	Present Value
	=
	Annual cash withdrawals × (Annuity PV factor,  i = 16%, n = 35)

	
	=
	$240,000 × (6.215)

	
	=
	$1,491,600


Req. 2
Over the course of your retirement, you will be withdrawing
$8,400,000 ($240,000 × 35 years). However, by age 40 you only
need to have invested the present value.
These numbers are different because:  You need to have far 
less accumulated than what you will withdraw because you
only withdraw a portion of the investment every year—the
balance remains invested where it continues to earn 16% 
interest.

Req. 3
Annual payment of:  $69,959
$1,491,600 / 21.321 (future value in 10 years at 16%) = $69,959
(continued)  P 21-33B
Req. 4

The total out-of-pocket savings amounts $699,590 

($69,959 × 10 years)  are far less than the investment’s worth at
 the end of 10 years and  remarkably lower than the amount 
 eventually withdraw from the investment. 
Continuing Exercise                                                    
(30-45 min.) E21-34
Req. 1

Payback Period = $20,000/$9,000 = 2.2 years
Rate of return =  23.3%
	Rate of return
	=
	Average annual operating income from asset
	

	
	
	Average amount invested in asset
	

	
	
	

	
	
	   Average annual net         Annual depreciation 

	
	
	cash inflow from asset   −       on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	 
	=
	$9,000 − $6,667a
	

	
	
	($20,000 + $0) / 2
	

	
	
	

	
	=
	$2,333
	

	
	
	$10,000
	

	
	
	

	   a$20,000 / 3    


	=
	0.2333  = 23.3% (Rounded)




Net Present Value = $1,618
Present value of annual 

net cash flows  3 years at 12%   2.402  x   $9,000/yr.= $21,618
Investment                                                                        (20,000)
Net  Present Value                                                             $1,618
(Continued) E21-34
Req. 1

The IRR (internal rate of return) is between 16-18%.
	Annuity PV factor        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$20,000 / $9,000

	
	=
	2.222  


       Review the table for the present value of an annuity of $1.

       The annuity PV factor of 2.222 falls between the ranges of 

   16% – 18% under the project’s expected life of 3 years.
Req. 2 

Recommendation:  Invest in the new mower.
(30-45 min.)  P 21-35
Req. 1 

	Payback
	=
	Amount invested

	period
	
	Expected annual net cash inflow

	
	
	

	Plan A
	=
	$40,000
	

	
	
	$25,000
	

	
	
	

	
	=
	1.6 years 

	
	
	

	Plan B
	=
	$40,000
	

	
	
	($25,000+11,000+4,000) / 3
	

	
	
	

	
	=
	3.0 years 


	Rate of return
	=
	Average annual operating income from asset
	

	
	
	Average amount invested in asset
	

	
	
	

	
	
	   Average annual net      Annual depreciation

	
	
	cash inflow from asset −        on asset

	
	
	(Amount invested in asset + Residual value) / 2

	
	
	

	Plan A
	=
	$25,000 − $13,333a
	

	
	
	($40,000 +$0 )/ 2
	

	
	
	

	
	=
	$11,667
	

	
	
	$20,000
	

	
	
	

	
	=
	0.5834 = 58.3% (Rounded)

(continued)  P 21-35


	
	
	

	Plan B
	=
	$13,333 b − $12,000 c
	

	
	
	($40,000 + $4,000) / 2
	

	
	
	

	
	=
	$1,333
	

	
	
	$22,000
	

	
	
	

	
	=
	0.0606 = 6.1% (Rounded)


__________

a
Annual depreciation = $40,000 / 3 = $13,333
b($25,000 + $11,000 + $4,000) / 3 = $13,333
c
Annual depreciation = ($40,000 − $4,000) / 3 = $12,000
	Net Present Value
	PV factor at 

i = 14%, n =3
	Net Cash Inflow
	Total Present Value

	Plan A:
	
	
	

	Present value of annuity of 
	
	
	

	
equal annual net cash 
	
	
	

	
inflows for 3 years at 14%

	    2.322c ×  $25,000 per year 
	 $ 58,050

	Investment
	
	     (40,000)

	Net present value of Plan A
	
	  $  18,050

	
	
	
	

	Plan B:
	
	
	

	Present value of  unequal
	     0.877   x  $25,000
	$21,925

	
annual net cash 
	     0.769   x  $11,000
	8,459

	


	     0.675    x    $4,000 
	    2,700

	Present value of residual value (lump sum, not annuity)
	     0.675   x    $4,000
	2,700

	Investment
	
	   (40,000)

	Net present value of Plan B
	
	  $    (4,216)


c
Present Value of Annuity of $1 (n = 3, i = 14%)
(continued)  P 21-35
Req. 1
The IRR for server A is between 35-40%.
	Annuity PV factor   Server A        
	=
	       Amount of investment____
Expected annual net cash flow

	
	=
	$40,000 / $25,000

	
	=
	1.600  


      Review the table for the present value of an annuity of $1.

       The annuity PV factor of 1.600 falls between the ranges of 

       35% – 40% under the project’s expected life of 3 years.
The IRR for server B is between 6-8%.    
Req. 2
If capital rationing were not a factor, then Draper should invest
in Server A only since this server investment meets or exceeds 
the company’s investment criteria.  Assuming capital rationing
applies, Draper may wait to invest in either of the servers until a 
later time when additional information or technology is 
available.
Ch 21: Apply Your Knowledge 

√

Decision Case 21-1

 (30-40 min.)  

Req. 1

	Bottling plant:
	
	

	
Earnings this summer (12 × $380)………….
	$4,560
	

	
Earnings next summer (12 × $380 × 1.07)...
	  4,879
	(Rounded)

	
Total earnings………………………………….
	$9,439
	(Rounded)

	
	
	

	Meat-packing plant:
	
	

	
Earnings this summer (12 × 20 × $8.75)…...
	$2,100
	

	
Earnings next summer (12 × $550)………....
	6,600
	

	
Earnings during fall term (15 × $50)……….
	     750
	

	
Total earnings………………………………….
	$9,450
	


The difference between the two plans is $11, which Hunter would likely consider an insignificant amount in the situation.  For this reason, Hunter would be indifferent between these two alternatives based on cash only (Summer school tuition is irrelevant; Hunter must pay it either during the summer or during the regular school year.) Since the difference in earnings is immaterial, he must turn to other factors (non- quantitative) to make his decision. 

The meat-packing job appears to be more attractive, because he will be working, at least next summer, in his field (i.e., accounting), and gain valuable experience to prepare for his career. Furthermore, it allows Hunter to reduce his workload during the school year.  
Req. 2

The time-value-of-money consideration favors the bottling plant alternative because there is greater cash flow earlier in the time period. The discounting process discounts greater amounts as the time horizon increases, so relatively more of the cash flows in the “Part-time” plan would be discounted.  Therefore, on a discounted cash flow basis, the “Full Time” plan would show a greater net present value.  

However, the time frame is short, and with normal discount rates, that difference would not be very large.
Whether this will make enough difference for Hunter to take the bottling plant job depends on:

· his discount rate;  (If you look at it another way, if he were to save a portion of his earnings in a savings account,  what rate of  interest could he earn over the period?)

· his assessment of qualitative factors such as spreading out his coursework, and the opportunity to get experience in his major field—accounting.

√
 
Fraud Case 21-1

Solutions:

1. The first warning sign was that someone was willing to lend to a business with bad credit.  Secondly, they were offering an “unsecured” loan.  That means that there was no collateral, or “security” for the lender to claim in case the borrower was unable to repay.  These two signs both come under the heading of “if it’s too good to be true, it probably isn’t true.” The third warning sign was the request of an advance payment.  A legitimate lender will never ask for an advance payment to a loan.

2. When small businesses are in financial trouble, they should first consult with their regular banker.  Their banker knows their situation better than anyone else, and has an incentive to keep their customer afloat.  Their banker may be more willing to make concessionary terms with a customer.  Secondly, a business can contact the U.S. Small Business Administration for assistance.  This organization is expert in helping small businesses succeed, and may be of help in locating funding for a small business.
√

Communication Activity

Student responses will vary.
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