Chapter 17

After-Tax Economic Analysis
Solutions to Problems

171 TI=GI-E-D
NPAT =(GI-E-D)(1-T)

17.2  Income tax for an individual is based on the amount of money received from a salary for
a job, contract for services rendered, and the like. Property tax is based on the appraised
worth of things owned, such as house, car, and personal possessions like jewelry, art, etc.

17.3 (@) Net profit after taxes
(b) Taxable income
(c) Depreciation
(d) Operating expense
(e) Taxable income

17.4 (a) Company 1

TI = Gross income - Expenses - Depreciation
= (1,500,000 + 31,000) — 754,000 — 148,000
= $629,000

Taxes =113,900 + 0.34(629,000 — 335,000)
= $213,860

Company 2

TI = (820,000 + 25,000) — 591,000 — 18,000
= $236,000

Taxes = 22,250 + 0.39(236,000 — 100,000)
= $75,290

(b) Co. 1: 213,860/1.5 million = 14.26%
Co. 2: 75,290/820,000 = 9.2%

(c) Company 1
Taxes = (TI)(T,) =629,000(0.34) = $213,860
% error with graduated tax = 0%
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Company 2
Taxes = 236,000(0.34) = $80,240

% error = 80,240 — 75,290 (100%) = + 6.6%
75,290

17.5 Taxes using graduated rates:

Taxes on $300,000: 22,250 + 0.39(200,000)
= $100,250

(a) Average tax rate = 100,250/300,000 = 34.0%
(b) 34% from Table 17.1

(c) Taxes = 113,900 + 0.34(165,000) = $170,000
Average tax rate = 170,000/500,000 = 34.0%

(d) Marginal rate is 39% for $35,000 and 34% for $165,000. Use Eq. [17.3].
NPAT = 200,000 — 0.39(35,000) — 0.34(165,000) = $130,250

176 T,=0.076 + (1 -0.076)(0.34) = 0.390
T1 = 6.5 million — 4.1 million = $2.4 million
Taxes =2,400,000(0.390) = $936,000

17.7  (a) Te=0.06 + (1 - 0.6)(0.23) = 0.2762
(b) Reduced T = 0.9(0.2762) = 0.2486

Set x = required state rate
0.2486 = x + (1-x)(0.23)
x =0.0186/0.77 = 0.0242 (2.42%)

(c) Since T, =22% is lower than the current federal rate of 23%, no state tax could be
levied and an interest free grant of 1% of TI, or $70,000, would have to be made
available.

17.8 (a) Federal taxes = 13,750 + 0.34(5000) = $15,450 (using Table 17-1 rates)

Average federal rate = (15,450/80,000)(100%)
=19.3%
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(b) Effective tax rate =0.06 + (1 —0.06)(0.193)
=0.2414

(c) Total taxes using effective rate = 80,000(0.2414) = $19,314
(d) State: 80,000(0.06) = $4800
Federal: 80,000[0.193(1 — 0.06)] = 80,000(0.1814) = $14,514

17.9 (a) GI =98,000 + 7500 = $105,500
T1 =105,500 — 10,500 = $95,000

Using the rates in Table 17-2:
Taxes  =0.10(7000) + 0.15(28,400-7000)
+0.25(68,800 — 28,400) + 0.28(95,000 — 68,800)
=0.10(7000) + 0.15(21,400) + 0.25(40,400) + 0.28(26,200)
= $21,346
(b) 21,346/98,000 = 21.8%
(c) Reduced taxes = 0.9(21,346) = $19,211

From part (b), taxes are determined from the relation below where x = new TI.

Taxes = 19,211

0.10(7000) + 0.15(21,400) + 0.25(40,400) + 0.28(T1 — 26,200)
700 + 3210 + 10,100 + 0.28(x — 68,800)
14,010 + 0.28(x — 68,800)

0.28x = 24,465
X = $87,375

From part (a),set T1 = $87,375 and let y = new total of exemptions and deductions

T1 = 87,375 = 105,500 — y
y = $18,125

Total would have to increase from $10,500 to $18,125, which is a 73% increase. This is
not likely to be possible.
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17.10 NPAT =Gl -E - D —taxes
CFAT =GI-E—-P + S —taxes
Consideration of depreciation is a fundamental difference. The NPAT expression deducts
depreciation outside the Tl and tax computation. The CFAT expression removes the
capital investment (or adds the salvage) but does not consider depreciation, since it is a
noncash flow.
17.11 D=P=S=0. From Equation [17.9] with tax rate =T
CFAT =GI-E - (GI-E)(T)
=(GI-E)(1-T)

17.12 Depreciation is only used to find TI. Depreciation is not a true cash flow, and as such is
not a direct reduction when determining either CFBT or CFAT for an alternative.

17.13 All values are times $10,000
(@) CFAT =Gl —E—P + S —taxes

(b) NPAT =TI — taxes

P or @) (b)
Year Gl E S D Tl Taxes CEAT NPAT
0 - - 30 — - - $-30.0
1 8 2 6 0 0.0 6.0 0.0
2 15 4 6 5 1.6 9.4 3.4
3 12 3 6 3 0.96 8.04 2.04
4 10 5 6 6 -1 -0.32 11.32  -0.68

(c) Calculate CFAT and NI and plot them on one chart. Note the significant difference in
the yearly values of CFAT and NI.
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17.13 (cont)
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17.14 MACRS rates with n = 3 are from Table 16-2. All numbers are times $10,000.

P or @ (b)

Year Gl S E D T Taxes CEAT CEAT

0 - 20 - - - - -20.000 -20.000

1 8 2 6.666 -.666 -.266 6.266 6.266

2 15 4 8.890 2.110 .844 10.156 10.156

3 12 3 2.962 6.038 2.415 6.585 6.585
(@) 4 10 0 5 1.482 3.518 1.407 3.593 -
(b)y 4 10 2 5 1.482 3.518 1.407 - 5.593

The S = $20,000 in year 4 is $20,000 of positive cash flow. CFAT for years 0 through 3
are the same as for S = 0.

17.15 No capital purchase (P) or salvage (S) is involved.

CFBT = CFAT + taxes
= CFAT + TI(Te)
= CFAT + (Gl -E - D)T.
= CFAT + (CFBT - D)T.

CFBT = [CFAT — D(T¢))/(1 —Te)
Te =0.045+ 0.955(0.35) = 0.37925

CFBT =[2,000,000 — (1,000,000)(0.37925)]/(1 — 0.37925)
= 1,620,750/0.62075
= $2,610,955

17.16 (a)  Te=0.065+ (1 - 0.065)(0.35) = 0.39225

CFAT =GI-E—-TI(T¢) =48 — 28 — (48-28-8.2)(0.39225)
=20 - 11.8(0.39225)
=$15.37 million

(b) Taxes = (48 — 28 —8.2)(0.39225) = $4.628 million
% of revenue = 4.628/48 = 9.64%
(© NI=TI(1-Te) = (48-28-8.2)(1 - 0.39225)
= $7.17 million
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17.17 CFBT = Gl — Expenses — Investment + Salvage
Tl = CFBT - Depreciation
Taxes = 0.4(TI)
CFAT = CFBT — taxes
NPAT =TI — taxes
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17.18 (a) Find BV, after 2 years of MACRS depreciation.
BV, = 80,000 — 16,000 — 25,600 = $38,400

(b) Sell asset for BV, = S = $38,400 and use CFAT =Gl -E - P + S — Taxes

P or
Year (GlI—-E) S D Tl Taxes CFAT
0 - —80,000 - - - -$80,000
1 50,000 16,000 34,000 12,920 37,080
2 50,000 38,400 25,600 24,400 9,272 79,128
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17.19 (a) For SL depreciation with n = 3 years, D; = $50,000 per year, Taxes = T1(0.35)

Year CEBT Depr TI Taxes
1-3 $80,000 $50,000 $30,000 $10,500

PWiy = 10,500(P/A,15%,3) = 10,500(2.2832) = $23,974

For MACRS depreciation, use Table 16.2 rates.

Year CFBT d Depr TI Taxes
1 $80,000 33.33% $49,995  $30,005 $10,502
2 80,000 44.45 66,675 13,325 4,664
3 80,000 14.81 22,215 57,785 20,225
4 0 7.41 11,115 -11,115 -3,890

PWix = 10,502(P/F,15%,1) + ... - 3890(P/F,15%,4) = $23,733
MACRS has only a slightly lower PW, value.

(b) Total taxes: SL is 3(10,500) = $31,500
MACRS is 10,502 + ... - 3890 = $31,501  (rounding error)

17.20 MACRS has only a slightly lower PW, value.
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17.21 Here Taxes = (CFBT — depr)(tax rate). Use NPV function for PW of taxes.
Select the SL method with n =5 years since it has the lower PW of tax.
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17.22 (a) U.S. Asset - MACRS
For each year, use D for MACRS withn =5
T1=CFBT - D =65,000 - D
Taxes = TI(0.4)

Year d Depr Tl Taxes
1 0.20 $50,000 $15,000 $6000
2 0.32 80,000 -15,000 -6000
3 0.192 48,000 17,000 6800
4 0.1152 28,800 36,200 14,480
5 0.1152 28,800 36,200 14,480
6 0.0576 14,400 50,600 20,240

$56,000
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PWiax = 6000(P/F,12%,1) - ... + 20,240(P/F,12%,6)
= $33,086

Italian Asset - Classical SL

Calculate SL depreciation with n =5 and find T1 for all 6 years.
D = (250,000 — 25,000)/5 = $45,000
Tl =65,000 — 45,000 = $20,000

Year D Tl Taxes
1 $45,000 20,000 $8000
2 45,000 20,000 8000
3 45,000 20,000 8000
4 45,000 20,000 8000
5 45,000 20,000 8000
6 0 65,000 26,000

$66,000

PWax = 8000(P/A,12%,5) + 26,000(P/F,12%,6) = $42,010
As expected, MACRS has a smaller PWiax

(b) Total taxes are $56,000 for MACRS and $66,000 for classical SL. The SL
depreciation has S = $25,000, so a total of (25,000)(0.4) more in taxes is paid. This
generates the $10,000 difference in total taxes. (Also, there are no taxes included on
the depreciation recapture of $25,000 in year 6.)

17.23 Find the difference between PW of CFBT and CFAT.

Year CEBT d Depr Tl Taxes CEFAT
1 $10,000 0.20 $1,800 $8,200 $3,280 $6,720
2 10,000 0.32 2,880 7,120 2,848 7,152
3 10,000 0.192 1,728 8,272 3,309 6,691
4 10,000 0.1152 1,037 8,963 3,585 6,415
5 5,000 0.1152 1,037 3,963 1,585 3,415
6 5,000 0.0576 518 4,482 1,793 3,207

PWcegr = 10,000(P/A,10%,4) + 5000(P/A,10%,2)(P/F,10%,4) = $37,626
PWcgat = 6720(P/F,10%,1) + ... + 3207(P/F,10%,6) = $25,359

Cash flow lost to taxes is $12,267 in PW dollars.
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17.24 (a)

t=n

PW+qs = Zl (tax savings in year t)(P/F,i,t)
=

Select the method that maximizes PW+rs. This is the opposite of minimizing the PWax

value, but the decision will be identical.

(b) TSt = D(0.42)
Year,t d Depr TS
1 0.3333 $26,664 $11,199
2 0.4445 35,560 14,935
3 0.1481 11,848 4,976
4 0.0741 5,928 2,490
PWrs = 11,199(P/F,10%,1) + ...+ 2,490(P/F,10%,4) = $27,963
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(aand b) , SL MACRS
i* of CFBT 27.3% 27.3%
i* of CFAT 16.8% 19.7%

MACRS raises the after tax i* because of accelerated depreciation.
(c) Select MACRS with PW,x = $89,889 versus $105,575 for SL.
17.26 1. Since land does not depreciate,

CG =TI = 0.15(2.6 million) = $390,000
Taxes = 390,000(0.30) = $117,000

2. SP = $10,000
BVs = 155,000(0.0576) = $8928
DR = SP - BV;5 = $1072
Taxes = DR(Te) = 1072(0.30) = $322

3. SP =0.2(150,000) = $30,000
BV7;=$0
DR = SP - BV;=$30,000
Taxes = 30,000(0.3) = $9000

17.27 1. CL =5000 - 500 = $4500
TI =$-4500
Tax savings = 0.40(-4500) = $-1800

2. CG = $10,000
DR = 0.2(100,000) = $20,000
T1=CG + DR = $30,000
Taxes = 30,000(0.4) = $12,000

17.28 (a) The relations used in year 6 for DR and CFAT are taken from Equations [17.12] and
[17.9] respectively.

DR = SP — BV =500 — (10,000 — sum depr. or 6 years)
CFAT = (GI-E) + SP — taxes

(b) Conclusion is that the total CFAT of $12,710 is the same for both; only the timing is
different.
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17.28 (cont)
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9 2 §5.000 § 1,900 $3,100  §1178 | § 3B22| 03200 )% 3200 $ 1800 % 684 % 4316
10 3 55000 5 1900 $3100 1178 |5 35822 | 01920 | § 15920 $ 3080 § 1170 % 3530
11 4 §5.000 § 1900 $3100 1178 | 5 3B22| 01152 |§ 1,152 $ 3846 § 1462 5 3538
12 5 $5,000 $ 1,900 $3,100 | $1,178 3 3822 | 01182 § 1,152 $ 38458 § 1462 § 3,538
13 G §5000 % &000L% 950 & - | 4050 $1539 §- 3961 | 00576 % 576 %500 % 4924 §F 1871 % 3629
14 | Total § 9,500 § 12,710 §10,000 5 12710
15

16 =SLN(10000 500,592 |—¢—SL CFAT MACRS CFAT

17 =§B13-J13+K13
K} $5,000

19 ‘=$B13+$C13-G13 [ §4 500

20 e !

21 = =5C§13 - ($D53-

3 < 4000 ?'—’-—? SUMJ$S:J$13)

] © $3.500 I M

24 8.

% 53,000 b

== 1 2 3 4 5 B

er

a5 Year

29
| Diraw ~ I% (':, AutoShapes ~ ™, w [ ] 4‘ | é - i -
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17.29 (a) Use MACRS rates forn=5
BV, = 40,000 - 0.52(40,000) = $19,200

There is depreciation recapture (DR)
DR = 21,000 — 19,200 = $1800

TI=GI-E-D+DR
= 20,000 — 3000 — 0.32(40,000) + 1800 = $6,000

Taxes = 6,000(0.35) = $2100

(b) CFAT = GI - E + SP — taxes
= 20,000 — 3000 + 21,000 — 2100

= $35,900
17.30 Land: CG = $45,000
Building: CL = $45,000
Cleaner: DR = 18,500 — 15,500 = $3000

Circulator: DR =10,000 - 5,000 = $5,000
CG =10,500 - 10,000 = $500

17.31 Inyear 4, DR = $20,000 as additional TI.
In $10,000 units, at the time of sale in year 4:

Yer | & E sp D TI  Taxes  CFAT
4 | $10 $5  $2  $1.482 $5518 22072 $4.7928

CFAT = GI - E + SP — taxes
=10-5+2-2.2072
= $4.7928 ($47,928)

CFAT decreased from $55,930 as calculated in Prob.17.14(b).

17.32 Straight line depreciation
D:= 45 0005— 3000 = $8400

T1 = 15,000 — 8400 = $6600

Taxes = 6600(0.5) = $3300

No depreciation recapture is involved.
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PWiax = 3300(P/A,18%,5) = $10,320

DDB-to-SL switch

Tl = 15,000 — Dy
Taxes = T1(0.50)

The depreciation schedule was determined in Problem 16A.4.

t CEBT Depr Method Tl Taxes
1 $15,000 18,000 DDB $-3000 $-1500
2 15,000 10,800 DDB 4200 2100
3 15,000 6480 DDB 8520 4260
4 15,000 3888 DDB 11,112 5556
5 15,000 2832 SL 12,168 6084

PWgx =-1500(P/F,18%,1) + ... + 6084(P/F,18%,5)
= $8355

Switching gives a $1965 lower PW,, value.

17.33 Chapter 4 includes a description of the method used to determine each of the following:
Net short-term capital gain or loss
Net long-term capital gain or loss
Net gain
Net loss

In brief, net all short term, then all long term gains and losses. Finally, net the gains and
losses to determine what is reported on the return and how it is taxed.

17.34 Effective tax rate = 0.06 + (1 —0.06) (0.35)
=0.389

Before-tax ROR = 0.09
1-0.389

=0.147

A 14.7 % before-tax rate is equivalent to 9% after taxes.
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17.35 Calculate taxes using Table 17-1 rates, use Equations [17.4] for the average tax rate and
[17.5] for Te, followed by Equation [17.17] solved for after-tax ROR.

Income taxes = 113,900 + 0.34(8,950.000-335,000)
= 113,900 + 2,929,100
= $3,043,000

Average tax rate = taxes /T1 = 3,043,000/8,950,000
= 0.34

Te=0.05 + (1-0.05)(0.34) = 0.373

After-tax ROR = (before-tax ROR)(1-T,)
=0.22(1-0.373)
=0.138

A before-tax ROR of 22% is equivalent to an after-tax ROR of 13.8%

17.36 0.08 = 0.12 (1-tax rate)
1-tax rate =0.667
Tax rate =0.333 (33.3%)
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17.37

JFiIe Edit Wiew Insert Format Tools Data Window Help

8 [

J E$|ﬂvmv

@ = A8 ﬁJ,|ﬂ|71u1% - @,

Jnna| -0 - BzrUSE=EE% %, B4E .
K15 -] =| =IRR{KE: 14)
10/ x]
A B c D E F G H [ J K | L | M —

1 = Interest =
| 2 | 30%|=Tax rate

| 3 | Gross Investrment Taxable

4| incorne, | Expenses, & salvage, Depr.|  Depr., | Bookvalue, income,

& | Year Gl E Pand S CFET rate D BY T Taxes CFAT®

B | i {3,500,0007] (3,500,000) 3,500,000 {3,500,000;

7 1) 480,000 (100,000) 0 380,000 0.05 175,000 | 3,325,000 205,000 51 500 318 500

=N 2 480,000 (100,000) ] 380,000  0.05 175,000 3,150,000 205,000 61500 318 500

| 9 | 3 480,000 | (100,000) 0 380,000 0.05 175,000 | 2575000 205,000 51 500 318500

|10 | 4 480,000 (100,000) ] 380,000  0.05 175,000 | 2,800,000 205,000 61500 318 500

11| 5 480,000 (100,000 0 380,000  0.05 175,000 | 2525000 205,000 51,500 318,500

112 | 6 480,000 (100,000) ] 380,000  0.05 175,000 2,450,000 205,000 61500 318 500

|13 | 7 480,000 (100,000 0 380,000  0.05 175,000 | 2275000 205,000 51,500 318,500

|14 | G 480,000 (100000 4050000 4430000 0.05 175,000 | 2100000 | 2155000 | B46500 378350

15 Rate of return = 12.1% Rate of return = 3.0%

16

17 | (1) In year8, Tl = GI +E - D + (SP-P) + (P-BV) —D12+3C 153D 98012

|18 | {21 In yeard, CFAT = Gl +E + 5 - tanes | b b i b |

19

1[4 [» [p]Sheet1  shestz 7 Sheetd £ sheetd f SheetS £ sheeté £ Sheet7 £ sheetd 4 shestd £ sh |4/
| Draw NNOOE4E - L-A-=SE=504.

(@) CFAT is in column K.

(b) Before-tax ROR =12.1%  (cell E15)
After-tax ROR = 9.0% (cell K15)

17.38 Cell Before-tax Cell After-tax

PW: BI12 =-PV(14%,5,75000,15000)-200000 C12 =NPV(9%,C6:C10)+C5

AW: B13 =PMT(14%,5,-B12) C13 =PMT(9%,5,-C12)
ROR: B14 =IRR(B5:B10) Cl4 =IRR(C5:C10)
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17.39 NE has an investment requirement now, so the incremental ROR is based on
(NE-TSE) analysis. The original purchase prices four years ago do not enter into this
after-tax analysis. The last 4 years of the MACRS rates are used to determine annual
depreciation. Also, income taxes must be zero if the tax amount is negative. Solution uses
the Excel IF statement for this logic.

Since MARR = 25% exceeds delta i* = 17.26%, the incremental investment is not
justified. So, sell NE now, retain TSE for the 4 years and then dispose of it. The NPV
function at varying i values verifies this. For example, at MARR = 25%, TSE has a larger
PW value.

4 Microsolk Exce =100] *]
JEiIe Edit Wiew Insert Format Tools Data Window Help

DEES E@RY | $BRC < = @& &8 I Ml -0,

| sl -0 - Bz U|SEE=E 8%, W% EEO-D-A-,
BS =] =|
=10l
A B C O E F ] | H | | [ J It
1 Tax rate = 35% Ir
2 MNorth Enterprises (NE)
3 |Capital cost § 10,000 |
4 ear Investment | Revenue | Expenses MACRS rate Depr Tl Taxes CFAT
5 now -500 0 1] 0 0 -500
E 1 2000 500 0.0893 803 EO7 212 1283
7 2 2500 800 0.0z a9z a0s 283 1417
E 3 I _| 3000 1100 0.0893 803 1007 352 1548
a 4 3500 1400 0.0445 445 1654 579 1521
10
[T
12 The Southern Exchange (TSE)
13 |Capital cost § 20,000 | Incr CFAT
14 | Year Imvestment Revenue | Expenses MACRS rate Depr Tl Taxes CEAT | (NE-TSE)
| 15 | now 0 0 0 0 0 a -500
16 1 4000 800 0.08593 1786 1414 495 2705 -1418
E 2 3000 1200 0.08o2 1784 15 51 1794 3T
18 3 2000 1500 0.08593 1786 -1286 0 s00 1045
E 4 1000 2000 0.0445 a0 -1892 0 -1000 b 2521
| 20 | Breakeven IRR 17.26%,
21 PWW walues
22 i NE TSE
23 10% $4 043 $3 635
| 24 | 15%  $3578 §3 465
| 25 | 17 26% $3.393 $3.393
25 20% $3,186 $3,307 - = -
57 6% §2.665 53 159 |—IF(($G19 $J§1)=0, 51975151 0) |
25 30% §2 566 $3.020
| 29 | 35%  $2,318 §2 891
30
4[4 [» [M["sheet1 J sheetz £ sheets / |4]
JD[awv [: % | Autoshapes » ™. \DG‘|&1£1
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17.40 (a) Solution by Computer -- Use the spreadsheet format of Figure 17-3b plus a column
for BV.

Conclusion: PWa = $3345 and PWg = $9221. Select machine B.

(b) Solution by hand — Develop two tables similar to the spreadsheet.

I=al e
J File Edit Wiew Insert Format Tools Data ‘Window Help
DEeEagR¥|s4mrd oo @ = a2 % aeuns -0,
JF\riaI -1D-|BIg|§§§|$%,fo‘8;?8 £;§+;§|-&-g-,
A28 - =
=
A B C D E F G H | J ~
1 40% = Tax rate Machine A 8% = Interest I
2 Investment Taxahle
3 & salvage, Depreciation Depreciation, Book wvalue, | income,
4 | Year CFBT P and S rate ] B Tl Taxes CFEAT
g 1] [35,500) 35,500 [35,500)
fi 1 8,000 0.2000 7,100 28400 800 360 7640
7 2 8,000 0.3200 11,360 17,040 (3,360) (1,344 9,344
g 3 8,000 0.1920 6,816 10,224 1,184 474 7526
g 4 8,000 01152 4 090 B,134 3,910 1,564 8436
10 5 8,000 01152 4 090 2,045 3,810 1,564 B 436
11 f 8,000 0.0576 2045 a 5,855 2382 5618
12 7 8,000 4000 1] 1] a 5,000 3,200 8,800
13 1 35 500
14 [ Puia) = $3,345 |
15 Machine B
16 Investrment Taxahle
17 & salvage, |Depreciation Depreciation, Bookwvalue, | income,
18| Year CFET Fand 3 rate O B Tl Taxes CFAT
19 1] (19,0007 18,000 (19,0007
20 1 8,500 0.2000 3,800 15,200 2,700 1,080 5420
21 2 6,500 0.3200 6,080 8120 420 168 §,332
22 3 &,500 01920 3,648 5472 2852 1,141 5,354
23 4 f,500 011582 21859 3,283 4311 1,724 4776
24 g £,500 011562 2,189 1,094 4,311 1,724 4776
25 A g,500 0.0a78 1,094 a 2408 2,162 4338
26 7 8,500 3,000 0 0 a 5,500 2600 g,900
27 1 19,000
28 | [PwEI= ¢ 9221
|44 [p [#]Sheetl { Sheet? £ Sheet3 £ Sheet4 £ SheetS £ Sheeté £ Sheet? £ Sheets 4| 4]
JD[ava\)Coj Auboshapes » ™, \DO4@|&*£'£'E_-E.E.
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17.41 Both solutions are on the spreadsheet below.

L JENT=] e
JEiIe Edit Wiew Insert Format Tools Data ‘Window Help
= 2@ (0. (@ AN 08 -0,

| avi -0 - BIUS=E=EH% %, @ 0 &A_
AT2 hd =
EfProb 17.41 =100 x]
A ] C D E F G H 0k LT
1 (a) Before taxes =
2 Year * ki YW
1 3 | 0 -12000  -25000 -13000
4 1 -3000 -1500 1500
1 5 | 2 -3000 -1500 1500
| 6 | 3 -3000 -1500 1500
7 4 -3000 -1500 1500
| 6 | 5 -3000 -1500 1500
19| B -3000 -1500 1500
10 7 -3000 -1500 1500
11 | B -3000 -1500 1500
112 9 -3000 -1500 1500
13| 10 0 3500 3500
14 Incr IRR =NPVEHSTE FEHI S |
15| Py §(26,839) §(31.475) $D 00
|16 | (b))  After taxes
17 Alternative X Alternative Y Incr CFAT
18 |Year CFET Depr Tl Taxes CFAT CFET Depr Tl Taxes CFAT (- %)
19 0 -12000 -12000f  -25000 25000 -13000
20 1 -3000 500 39000 1940 -1050 -1500 2000 35000 -1750 250 1300
21 2 -3000 900 -3900 -1950 -1050 -1500 2,000 -3500 -1750 280 1300
22 3 -3000 900 -3900 -1950 -1050 -1500 2,000 -3500 -1750 280 1300
23| ¢4 -3000 500 39000 -1940 -1050 -1500 2000 35000 -1750 250 1300
24| 5 -3000 900 -3300 -1950 -1050 -1500 2,000 -3500 -1750 280 1300
25| 6 -3000 500 39000 1940 -1050 -1500 2000 35000 -1750 250 1300
26, 7 -3000 900 -3900 -1950 -1050 -1500 2,000 -3500 -1750 280 1300
27| B -3000 900 -3900 -1950 -1050 -1500 2,000 -3500 -1750 280 1300
25| 9 -3000 500 39000 -1940 -1050 -1500 2000 35000 -1750 250 1300
23| 10 0 900 500 -45(] 450 3500 2,000 1500 750 2750 2300
| 30 Iner IRR 1.29%)
3 |PWE 7% §(18612) |=NF'\=’(7%.K20:K29)+K19 |_$(21 573)
" |7< [v] >|[\5|I1eet1 Sheetz [ Sheeta / |41 | JJA

Draw =

(a) The before-tax MARR equivalent is 7%/(1- 0.50) = 14% per year. The incremental
ROR analysis uses (Y — X) since Y has a larger first cost.

Conclusion: Select X. Increment for Y not justified at MARR = 14% since
incremental i* = 4.72%

(b) SL depreciation is
SLx = (12,000 — 3,000)/20 =$ 900 per year
SLy = (25,000 - 5,000)/10 = $2000 per year
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Conclusion: Select X. Increment for Y not justified at after-tax MARR = 7%
Since incremental i* = 1.29%.

17.42 (a) PWa = -15,000 — 3000(P/A,14%,10) + 3000(P/F,14%,10)
= -15,000 — 3000(5.2161) + 3000(0.2697)
= $-29,839
PWj = -22,000 — 1500(P/A,14%,10) + 5000(P/F,14%,10)
-22,000 — 1500(5.2161) + 5000(0.2697)
$-28,476

Select B with a slightly smaller PW value.
(b) All costs generate tax savings.
Machine A

Annual depreciation = (15,000 — 3,000)/10 = $1200
Tax savings = (AOC + D)0.5 = 4200(0.5) = $2100
CFAT =-3000 + 2100 = $-900

PW, = —15,000 — 900(P/A,7%,10) + 3000(P/F,7%,10)
= 15,000 — 900(7.0236) + 3000(0.5083)
=$-19,796

Machine B

Annual depreciation = 22,000 — 5000 = $1700
10
Tax savings = (1500 + 1700) (0.50) = $1600
CFAT =-1500 + 1600 = $100

PWg =-22,000 + 100(P/A,7%,10) + 5000(P/F,7%,10)
=-22,000 + 100(7.0236) + 5000(0.5083)
=$-18,756
Select machine B.

(c) MACRS withn=5and a DR in year 10, which is a tax, not a tax savings.
Tax savings = (AOC + D)(0.5), years 1-6
CFAT =-AOC + tax savings, years 1-10.
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17.42 (cont) Machine A
Year 10 has a DR tax of 3,000(0.5) = $1500

Year PorS AQOC Depr Tax savings CFAT
0 $-15,000 - - - $-15,000
1 $3000 $3000 $3000 0
2 3000 4800 3900 900
3 3000 2880 2940 -60
4 3000 1728 2364 -636
5 3000 1728 2364 -636
6 3000 864 1932 -1068
7 3000 0 1500 -1500
8 3000 0 1500 -1500
9 3000 0 1500 -1500
10 3000 0 1500 -1500
10 3000 - - -1500 1500
PWa =-15,000 + 0 + 900(P/F,7%,2) + ... — 1,500(P/F,7%,9)
=$-18,536
Machine B
Year 10 has a DR tax of 5,000(0.5) = $2,500
Year PorS AOC Depr Tax savings CFAT
0 $-22,000 - - - $-22,000
1 $1500 $4400 $2950 1450
2 1500 7040 4270 2770
3 1500 4224 2862 1362
4 1500 2534 2017 517
5 1500 2534 2017 517
6 1500 1268 1384 -116
7 1500 0 750 -750
8 1500 0 750 —750
9 1500 0 750 -750
10 1500 0 750 —750
10 5000 - - -2500 2500

PW;g = 22,000 + 1450(P/F,7%,1) + ... + 2500(P/F,7%,10)
= $-16,850

Select machine B, as above.
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17.43 (a) incremental i = 3.6%

(b) P = $12,689

4 Microsoft Excel

JEiIe Edit Yiew Insert Format Tools Data Window Help

=10l x|

DEEHL8RY $BET v (&= & 25|

- 3.

| vl -1 -|B I U|S 38 %, % O-&-A-.
[FEz] | =|
2§ Prob 17.43
A E [i] E F G H | J K L 7] | 7] o [ Fp [ @ |

| 2 | 40% = Tasrate Alrernative A

| 2 | Investment Tanable

| 4 | & salwage | Depreciation Diepreciation Book value | income

5 | ‘ear GlI-E Fand g rate [u] =33 T Tawes CFAT Incr

| & | 0 [10,000] 10,000 [10,000) Wear CFAT

| 7 | 1 4,500 03333 3333 EEET 1167 | 467 4,033 a0 (3,000%

| & | 2 4500 04445 4445 2222 55 22 4472 1 700

| 9 | 3 4500 0.1481 14 k| 309 1208 2,292 2 833

| 10| 4 0 0 0.0741 H 0 [741] (296 296 3 478

| 1| 10000 10,000 4 1,289

| 12 | 8% PV onincr (310.76)

| = | Alternative B |IRR on incr 3.6%|

| 14 Inwestment Tanable

| 15 | & zalvage | Depreciation Diepreciation Book value | income 3000 4

16 [ Year Gl-E P and S rake [u] B Tl Tanes CFAT
| 17 | i (12,000 12,000 [13,000]

| 1 | 1 5,000 03533 4333 SEET GET | 26T 4,733 2500 5

| 13 | 2 5,000 04445 5779 2,889 (7731 (3 5,311 Breakewen value

| 20 | 3 5,000 0.1431 1425 963 3075 | 1230 3770 2000 1 at 3.6%

| 21 | 4 0 2,000 0,074 963 i 1037 415 1585

| 22 | 10000 12,000 Pu= % 4 -

% E 1500 4

| 25 |(a) PWvs. i plot i Py of A P of B oo 4

26 -5% 3411 4,211

| 27 | 0% 2100 2,400

| 28 | 3% 1,413 1,461 4

| 29 | 1% 1,199 1,169

| 20| fi% 783 fi14 0 T i i T T i '
3 | 79 594 250 i 15 23 e 4 24 [ A

a3z Rate of return, 3

Ea

| 24 |(b) Breakeven for first cost using SOLVER

| 35 |Target cell is J22 to equal $405; changing cellis J17.
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17.44 System A

Depreciation = 150,000/3 = $50,000
For years 1 to 3:
T1 =60,000 — 50,000 = $10,000
Taxes = 10,000(0.35) = $3500
CFAT = 60,000 — 3500 = $56,500
AW, =-150,000(A/P,6%,3) + 56,500

=-150,000(0.37411) + 56,500
= $384

System B
Depreciation = 85,000/5 = $17,000

For years 1 to 5:

T1 = 20,000 — 17,000 = $3,000
Taxes = 3,000(0.35) = $1050
CFAT = 20,000 — 1050 = $18,950

For year 5 only, when B is sold for 10% of first cost:

DR = 85,000(0.10) = $8500
DR taxes = 8500(0.35) = $2975

AWg = —85,000(A/P,6%,5) + 18,950 + (8500-2975)(A/F,6%,5)
= _85,000(0.23740) + 18,950 + 5525(0.17740)
= -$249

Select system A

17.45 (a-1) Classical SL with n =5 year recovery period.
Annual depreciation = (2,500 — 0)/5 = $500

Yearl

Taxes = (1,500 - 500) (0.30) = $300
CFAT = 1,500 - 300
= $1,200
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Years 2-5

Taxes = (300 - 500) (0.30) = $-60

17.45 (cont) CFAT =300 - (-60)
= $360

The rate of return relation over 5 years is

0= -2,500 + 1,200(P/F,i*,1) + 360 (P/A,i* 4)(P/F,i* 1)

I*=2.36%

(b - 1) Use MACRS with n =5 year recovery period.

(trail and error between 2% and 3%)

Year P Gl-E Depr TI Taxes CFAT
0 $-2,500 - - - - -$2,500
1 $1,500 $500 $1,000 $300 1,200
2 300 800 -500 -150 450
3 300 480 -180 -54 354
4 300 288 12 4 296
5 300 288 12 4 296

The ROR relation over 6 years is

0 = -2500 + 1200(P/F,i*,1) + ... + 296(P/F,i*,5)

i*=1.71%

(trial and error between 1% and 2%)

Note that the 5-year after-tax ROR for MACRS is less than that for SL depreciation,

since not all of the first cost is written off in 5 years using MACRS.
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(b — 1 and 2) Spreadsheet solutions

-lo/x]
J File Edit Wew Insert Format Tools Data ‘Window Help |
DEEa v E®|ﬂ-ﬁ-%2ﬁgﬁlﬁl|ﬂ|_mu%. .

| fia -2 |BIUESEE S %, WA EE L .

A0 | =| 5-yr ROR
=lolx
A B C D E F G H g kL s

| 1| Taxrate= 30% SLdepr= $500 I~
| 2 | Straight Line Depreciation MACRS Depreciation

3| Year P = -E Depr Tl Tawes| CFAT Rate | Depr | Tl Tawxes CFAT

| 4 | 0 -2500 0 ${2 500 0 ${2 500

| 5 | 1 1500 500 10000 300 $ 1200 02 500 10000 300 $ 1200

|5 | 2 300 500 -200 60 $ 360 032 800 -5000 150 F 450

| 7 | 3 300 500 -200 B0 % 30| 0192 4800 21800 541§ 354

| B | 4 300 500 -200 B0 % 360 01152 286 12 4 % 296

g 5 300 5000 -2000 60 $ 360 01152 288 12 4 % 296

10 [5-yr ROR | 2 36% L 1.7 2%

11

12 /

|13 | S-year ROR is

14 | =IRR{L4:L9)

| 15 |

16

I4 |4 ]» [p1]'Sheetl ; Sheetz £ Sheetd / | 4]
JDrawv \\DO.4.|®I -f A,::ﬁ.ﬂ'

17.46 For a 12% after-tax return, find n by trial and error in a PW relation.
78,000 + 18,000(P/A,12%,n) —~1000(P/G,12%,n) = 0
For n = 8 years: —78,000 + 18,000(4.9676) —1000(14.4714) = -$3055
For n = 9 years: —78,000 + 18,000(5.3282) —1000(17.3563) = $551
n = 8.85 years

Keep the equipment for 3.85 (or 4 rounded off) more years.
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17.47 Repeatedly set up the NPV relation until the PW value becomes positive, then interpolate
to estimate n.

M=

JEiIe Edit Yiew Insert Format Tools Data Window Help |

DEEE SRY 2B o-o- | @s £ 4L 0o -0,

[ ara -z -|BIUSE=E$%, BB[E A2
C7 | =| =NPV(12% B%7.57)+5B36
Sieobizer =10l x|
A E C D E F | 6 | H =

1 )
2

3

4

5 | Year CEAT MNPY

6 0 ¢ (78,000

7 1§ 18,000 I § i6’1 9295!

8 2% 17000 § (45376)

9 3¢ 16000 $ (36988

0] 4% 15000 § (27455

1 5 ¢ 14000 § (19511

12 6 % 13000 $ (12925 Interpolate to obtain n =

13 TF 12000 % (7497) &.85 years

14 8§ 11000 % 13,054)/

15 9 ¢ 10000 % 552

16 10 % 9000 % 3450

17 1M1 % 000 % 5,750

18 12 % 7000 % 7546

19

20

21

2

i« 4]» [pil\Sheet1 { Shestz / Sheetd / |«
JD[an[ngj F'.gtDShapES'\\\lDD4|&*£*£*EEE.@,

Keep the equipment for 8.85 — 5 = 3.85 more years.
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17.48 (a) Get the CFAT values from Problem 17.42(b) for years 1 through 10.

CFATA =$-900 CFATs =$+100

Use a spreadsheet to find the incremental ROR (column D) and to determine the PW of

incremental CFAT versus incremental i values (columns E and F) for the chart.

The incremental i* = 9.75% can also be found using the PW relation:

=—7000 + 1000(P/A,i*,9) + 3000(P/F,i*,10)

If MARR < 9.75%, select B, otherwise select A.

EdMicrosoft Excel

JEiIE Edit Yiew Insert Format Tools Data Window Help

[DERa8RY[saRS[o o

-7,

= A4 g

| a -1 BIUSEEEE $%, B9 EE A
I ]
A alf
A B c D E F G H [ J [ kL M N | o
L1 Incremental P of =
2| VYear |CFATforA CFATforB  CFAT | Incri, % |incr CFAT, §
13| 0 (15000 20000  (7,000) 5% 1950
14| 1 {500 100 1,000 6% 1477 2500
15 | 2 {900 100 1,000 7% 1040 500
|6 | 3 {900) 100 1,000 8% 636 e
17| 4 {500) 100 1,000 9% 262 g 150
8 5 {500 100 1,000 10% (4) 3]
15| 1,000
9 ] {900 100 1,000 1% {406} 3 \\‘
0l R .
110 7 {900) 100 1,000 - —
|11 ] ] {500) 100 1,000 ; 1 —
|12 9 {500 100 1,000 -
113 10 2100 5,100 3,000 50
|14 (3) Incremental iF= | 9.75% (1,000)
|15 8% B% 7% 8% 9% 0% 1% 12%
|16 Incremental i,
117
|18
JD[aw-[};(:-j Butashapes = \DO“&-i-A_-EE;Iﬂ_‘

(b) Use the PW vs. incremental i plot to select between A and B at each MARR value.

MARR Select
5% B
9 B
10 A
12 A
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17.49 (a) The equation to determine the required first cost P is

0 =-P + (CFBT — taxes)(P/A,20%,5)
= -P + [20,000 — (20,000 — P/5)(0.40)](P/A,20,%5)
= -P +[12,000 + 0.08P](2.9906)
=-P + 35,887 + 0.23925P

P =%$47,173

(b) Let CFBT = C. The equation to find the required CFBT is
0 =-50,000 + {C - [C - 10,000](0.40)}(P/A,20%,5)

-50,000 + {0.6C(2.9906) + 4,000(2.9906)

-50,000 + 1.79436C + 11,962

- 38,038 + 1.79436C

CFBT =$21,198

17.50 (a) Set up spreadsheet and find ROR = 18.03%.

_lox]
JEiIe Edit Wiew Insert Format Tools Data window Help |
JD@H‘%@."& b E*®|ﬂ-n- &= A %J,i”ﬂmmu% - @,
| il - - B 77U EES=EE|(8%, W8 EE/L-SA,
05 ~| = =SLN(-5B34 0 .5)
1o/
A B C D E F G | H | J =
| 1 |After tax i = 20% CFET = $20,000 —
2
3 Year P CFET Depr Tl Taxes CEAT
Ex 0 §50,000 $ (50,000
| 5 | 1 $20,000 $1000018 $10,000 $4,000 % 16,000
| B 2 $20,000 $10,000 | $10,000 $4,000 § 16,000
| 7 | 3 $20,000 10,000 | $10000 $4,000 § 16,000
=N 4 $20,000 10,000 | $10000 $4,000 § 16,000
EN A $20,000 10,000 | $10000 $4,000 § 16,000
| 10 [ROR 18.03%
11
12
KEl
14
12
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17.50 (cont) For a 20% return, use SOLVER with B4 (first cost, P) as the changing cell and G10
as the target cell to obtain a new P = $47,174. Many of the other values change
accordingly, as shown here on the resulting spreadsheet once SOLVER is complete.

Ed Microsoft Excel Sl =)

JEiIe Edit %iew Insert Format Tools Data wWindow Help

Do SRy | & B@®m - - &=~ 23 e
1o - | B U | ===E|% % , %8| - & - A - z
=10 =] =| =IRR(G4:59)
Efj Prob 17.50
A B (= ] E F G
1 |After tax i = |20% CFET = $20,000
2
3 ear = CFBET Depr Tl Taxes CFEAT
4 O] (a7 ,174) F (47, 174)
s 1 $20,000 9,435 | $10,565 $4,226 | § 15774
5] 2 $20,000 $2.,435 | 10,565 $4,226 | § 15774
7 3 $20,000 9,435 | $10,565 $4,226 | § 15,774
] 4 $20,000 9,435 | $10,565 $4,226 | § 15,774
=] 5 $20,000 9,435 | $10,565 $4,226 | § 15774
10 |[ROR EENaE |
11
12 [ =Ds1 ] |=SI_N(—$EI$4,EI,5) |
13
.4Iﬂ L - —n " —_ = " —_ Ed
JDran[%c,Mumshapes-\ OO E 4l 8| &-2-A-==a 7

To use SOLVER to find CFBT, make D1 the changing cell. The following answers are
obtained for P and CFBT at 20% and 10%:

After-tax Return First cost CFBT
(@) 20% $47,174(display above) $21,198
(b) 10% $65,289 $15,316 (display below)
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=TS
JFiIe Edit Miew Inserk Format Tools Data Window Help
DEHS SRy | s2RS| v~ -|@ = A 815 Wae >
|10 |B U sS==B83 %, W85 -D-A
O ]| =| 15316, 447695396
=101.x]
A B & D E | F € | =
1 |After tax i = 20% CFET = 15 316 —
2
3 Y ear F CFBT Depr Tl Taxes CFEAT
4 0| % 50,000 % (50,000
5 1 $15 316 $10,000 $5 316 $2.127 % 13,190
5] 2 $15 316 $10,000 $5 316 $2.127 % 13,150
7 3 315316 $10,000 $5 316 $2 127 % 13,150
5] 4 $15 316 $10,000 55316 2127 % 13,150
9 5 $15 316 F10,000 55 316 $2127  F 13,150
10 |ROR 10.00%
11
JD[awv \\\\DD‘|&'£'£'EE@ z

Since 20% >18.03%, either a lower first cost is required or a larger CFBT is required to
make the 20%. Similarly, since 10% < 18.03%, the first cost investment can be higher or

less CFBT is required to make the 10%.
17.51 Defender

Original life estimate was 12 years.

Annual SL depreciation = 450,000 /12 = $37,500

Annual tax savings = (37,500 + 160,000)(0.32) = $63,200
AWy, = -50,000(A/P,10%,5) — 160,000 + 63,200

=-50,000(0.2638) — 96,800
=$-109,990

Challenger
Book value of D = 450,000 — 7(37,500) = $187,500

CL from sale of D = BV;— Market value
=187,500 — 50,000 = $137,500

Tax savings from CL, year 0 = 137,500(0.32) = $44,000
Chapter 17 31

PROPRIETARY MATERIAL. © The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed,
reproduced or distributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited
distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,

you are using it without permission.



Challenger annual SL depreciation = 700,000 — 50,000 = $65,000
10

Annual tax saving = (65,000 +150,000)(0.32) = $68,800

Challenger DR when sold in year 8 = $0

AW, =(=700,000 + 44,000)(A/P,10%,10) + 50,000(A/F,10%,10) — 150,000 + 68,800
= _656,000(0.16275) + 50,000(0.06275) — 81,200
= $-184,827

Select the defender. Decision was incorrect since D has a lower AW value of costs.
17.52 (a) Lives are set at 5 (remaining) for the defender and 8 years for the challenger.

Defender

Annual depreciation = 28,000 — 2000 = $2600
10
Annual tax savings = (2600 + 1200)(0.06) = $228

AW, = -15,000(A/P,6%,5) + 2000(A/F,6%,5) — 1200 + 228
=-15,000(0.2374) + 2000(0.1774) — 1200 + 228
=$- 4178

Challenger

DR from sale of D = Market value — BV5
= 15,000 — [28,000 — 5(2600)] = 0

Challenger annual depreciation = 15,000 — 3000 = $1500
8

Annual tax saving = (1,500 + 1,500)(0.06) = $180

Challenger DR, year 8 = 3000 — 3000 =0

AW = -15,000(A/P,6%,8) + 3000(A/F,6%,8) — 1500 + 180
=-15,000(0.16104) + 3000(0.10104) — 1320
=$-3432

Select the challenger

(b) AWp = —15,000(A/P,12%,5) + 2000(A/F,12%,5) — 1200
= -15,000(0.27741) + 2000(0.15741) — 1200
= $-5046
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AW, = -15,000(A/P,12%,8) + 3000(A/F,12%,8) — 1500
=-15,000(0.2013) + 3000(0.0813) — 1500
=$-4276
Select the challenger. The before-tax and after-tax decisions are the same.
17.53 Challenger  (in $1,000 units)
Challenger annual depreciation = (15,000 — 300)/8 = $1500

Challenger DR from sale = Market value — BV5
= 10,000 — [15,000 — 5(1500)] = $2500

Taxes from DR, year 5 = 2500(0.06) = $150

Annual tax saving = (1,500 + 1,500)(0.06) = $180

Now, calculate AW over the 5 years that C was actually in service.

AW = —-15,000(A/P,6%,5) + 10,000(A/F,6%,5) — 1500 + 180 — 150(A/F,6%,5)
= -15,000(0.2374) + 10,000(0.1774) — 1320 — 150(0.1774)
=$-3134

From Problem 17.52(a), AWp = $-4178
Challenger was the correct decision 5 years ago.

17.54 Study period is fixed at 3 years. Follow the analysis logic in Section 11.5.

1. Succession options

Option Defender Challenger

1 2 years 1 year

2 1 2

3 0 3
2. Find AW for defender and challenger for 1, 2 and 3 years of retention.
Defender
AWp; = $300,000 AWp, = $240,000
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17.54 (cont)

Challenger

No tax effect if (defender) contract is cancelled. Calculate CFAT for 1, 2, and 3 years
of ownership. Tax rate is 35%.
Tax

Yr Exp d Depr BV SP__ DRorCL Tl savings  CFAT
0 - - - $800,000 - - - - $-800,000
1 $120,000 0.3333 $266,640 533,360 $600,000 $ 66,640°% $-320,000 $-112,000 592,000
2 120,000 0.4445 355,600 177,760 400,000 222,240°F 253,360 — 88,676 368,676
3 120,000 0.1481 118,480 59,280 200,000 140,720°®  -97,760 — 34,216 114,216

Tl =—Exp — Depr + DR -CL

Year 1: T1=-120,000 — 266,640 + 66,640 = $-320,000
Year 2: T1=-120,000 — 355,600 + 222,240 = $-253,360
Year 3: T1=-120,000 — 118,480 + 140,720 = $-97,760

CFAT =-E + SP —taxes where negative taxes are a tax savings

Year 1: —120,000 + 600,000 — (-112,000) = $592,000
Year 2: -120,000 + 400,000 — (-88,676) = $368,676
Year 3: -120,000 + 200,000 — (-34,216) = $114,216

AW¢; = ~800,000(A/P,10%,1) + 592,000
800,000 (1.10) + 592,000
$- 288,000

AW_, = —800,000(A/P,10%,2)+[592,000(P/F,10%,1) + 368,676(P/F,10%,2)](A/P,10%,2)
~800,000(0.57619) + [592,000(0.9091) + 368,676(0.8264)](0.57619)

$+24,696

AW,; = -800,000(A/P,10%,3) + [592,000(P/F,10%,1) + 368,676(P/F,10%,2)
+ 114,216(P/F,10%,3)] (A/P,10%,3)
= -800,000(0.40211) + [592,000(0.9091) + 368,676(0.8264)
+114,216(0.7513)](0.40211)
= $+51,740

Selection of best option — Determine AW for each option first.
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Summary of cost/year and project AW

Year
Option 1 2 3 AW
1 $-240,000 $-240,000 $-288,000 $-254,493
2 -300,000 24,696 24,696 —94,000
3 51,740 51,740 51,740 + 51,740

Conclusion: Replace now with the challenger. Engineering VP has the better economic
strategy.

17.55 (a) Study period is set at 5 years. The only option is the defender for 5 years and the
challenger for 5 years.

Defender

First cost = Sale + Upgrade
= 15,000 + 9000
= $24,000

Upgrade SL depreciation = $3000 year (years 1-3 only)
AOC, years 1-5: = $6000
Tax saving, years 1-3: = (6000 + 3000)(0.4)
= $3600
Tax savings, year 4-5: = 6000(0.4) = $2,400
Actual cost, years 1-3: = 6000 — 3600 = $2400
Actual cost, years 4-5: = 6000 — 2400 = $3600

AWp = —24,000(A/P,12%,5) — 2400 — 1200(F/A,12%,2)(A/F,12%,5)
= -24,000(0.27741) — 2400 — 1200(2.12)(0.15741)
= $-9458

Challenger

DR on defender = $15,000

DR tax = $6000

First cost + DR tax = $46,000
Depreciation = 40,000/5 = $8,000

Expenses = $7,000 (years 1-5)

Tax saving = (8000 + 7000)(0.4) = $6,000

Actual AOC = 7000 — 6000 = $1000 (years 1-5)
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17.55 (cont)

AW =-46,000(A/P,12%,5) — 1000
=-46,000(0.27741) — 1000
=$-13,761

Retain the defender since the AW of cost is smaller.

(b) AW will become less costly, but the revenue from the challenger’s sale between
$2000 to $4000 will be reduced by the 40% tax on DR in year.
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17.56

M=

JEiIe Edit ‘ew Insert Formak Tools Data window Help

DEE23RY | tBRaT oo [@= a8l @a> -3,
| avial -2 B I UlSEE=E 8%, WS EE - A
112 | =| =FPMT{$E§1 5 NPVEES1 J5:110)+5)
o/
n [=] [ [} E F G | H 1 | —

|1 [MARR 7% =

2z |Purchase | § BO0000 Defender aftertax MACRS analysis

3 Asset First cost & | (Expenses) |MACRS Tax savings

4 ane Y ear salvage valugt? CFBT rates Depr Tl 4% of Tl CFEAT
| 5 | 3 ] (32765 ,000) (32765,000)
& | 4 1 (1000007 01249 0§74 940 | (5174 2400 559 4800 (h40 520
7 =) 2 (F100,000y 0.0893  $53 580 | (153 5800 352 217 (p47 783
KN 5] 3 (F100,000) 0.0892 @ $53 520 | (F153 520) (552 197 (p47 8O3
R 7 4 (F100,000) 0.0893 | §53 580 | (F153 580) 352,217 (B47 783)
|10 8 5 F0 (F100,0000 0.0446  §26 760 | ($126 7600 (543 095) (56 202
|1 $262 380
12 |"Defender assumed ta be sold in year 5 (year 8 of its life) for exactly BY = 0. AW at 7% I {51 14 ?B?i_l
12 | Al of original P=$%500,000 depreciated over the 8 years. Mo tax effect.

14

15 [Purchase | § 1,000,000 | Challenger aftertax MACRS analysis
& | Asset First cost & | (Expenses) |[MACRS Tax savings

17 ane W ear salvange valug™? CFBT rates Depr T 4% of Tl CEAT

12 ] ] 51,000,000 F12 820 54,291 | (51,004 2917

13 1 1 (515 000% 0.2000 | F200,000 [ (F215 0003 (573,100 §58,100
| 20 | 2 2 ($15 0007 0.3200 | 320,000 | ($335 0007 (F113 200 F98 200

21 3 3 (15,0007 0.1920  $192 000 | (5207 000) (70,3800 §55 350
= 4 4 (F15 000 01152 | $115.200 [ (F130 2003 (544 268 29 265
=R = 5 $100,000 (15,0007 01152 $115.200 | (%7 500) 529 552 $114 352
| 24 | F942 400
|25 [Challenger sold in year 5 for $100,000. The DR is: AW at 7% (174 183)
| 26 | DR = SP-B% = 100,000-(1 000 000-942 4000 = §42 400.
| 27 DR has a tax effect on Tl in year 5.

A@J Tl of $12 620 in year 0 is DR from trade of defender. DR = P - current BV = 275,000 - 262 380.

1
[4 4w [ Sheet1 ; Sheetz £ Sheetd / Sheet4 f SheetS £ Sheetd £ Sheet? £ <[4

JD[awv [23 Gj|.ﬁ.gt05hapes-\ \DO“|&.'£'£'E:E.E'7

Still select the defender but with a larger AW advantage.

Chapter 17 37

PROPRIETARY MATERIAL. © The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed,
reproduced or distributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited

distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




17.57 (a) Before taxes: Spreadsheet is similar to Figure 17-8 with RV a separate cell (D1) from
defender first cost. Let RV = 0 to start and establish CFAT column and AW of CFAT
series. If tax rate (F1) is set to 0%, and SOLVER is used, RV = $415,668 is determined.
Spreadsheet is below with SOLVER parameters. Note that the equality between AW of
CFAT values is guaranteed by using the constraint 112 = 1 29 and establishing a
minimum (or maximum) value so a solution can be found by SOLVER.

5]

JEiIe Edit Wiew Insert Format Tools Data Window Help |

Ded2ERY|sBR S| o-o-

@ 5 bk |Wgr -0,

| aie -2 -|BrU|=EEEE|s %, BH|EE|E-D-A,
12 - =| =-PMT(12%,12 NPY{12% 117:128)+16)
]|
& E C ] E F G H 1 J |k | L [ m | w [ o | P [~
1 | Firsteogt= (5580000} | RV=_ § 415668 | Tatrate= 0% | - =
i Defender / :‘$B$1-3 E5
3 |Assetage Year  Por8Y  Expenses SLdepr  CurrentBY Tl Taxes CFAT
| 4 | 3 0] {415 6EE) 400,000’ (415 668
| 5 | L] 1 (27.000)  &0,000 340,000 (77,0000 - (27000
| & | ] 2 (27,0003 A00Q0  3000a0 7000 (27,000
| 7 | i 3 (27.000)  &0,000 250,000 @ (77,0000 (27000
| 9| 8 ] (27.000)  &0,000 140,000 @ (77,0000 - (27000
| 1| ] G (27,0003 A00Q0 100000 {FF000) - (27,000
|1 | 10 Tooa00ao (Avaom o A000 a0,000  {Fyo0m - 23000
12 |4 of CFAT @ 12% (3113,12¢8
B Challenger =5LN(550000,50000,10) |
| P= | (5400,000)
|5 | YEar PorSy  Expenses  SL depr BY Tl Taxes CFAT
| 0/ {400,000} 400,000 15 668 0000000 [=epi6Fsa
| 17| 1 (a0oom 04T 3685E3 0 B0DAT i {a0,000;
| 18 | 2 (B0.000) 30417 | 339167 | (BO41T) 0 (0,000 I
| 19 | 3 (a0oom 04T 3087A0 0 (B0ATY 0 {60,000y
K 4 (50,000) 30417 276333 (80417) 0 (0000 sormgercel [z [
| o1 | ] (B0000) 30417 MTHT (B0 0 (0,000
| 22| ; (50,0000 30417 | 217500 (B0417) 0 qso000)  EmalTer Cpax @M O aleof: 1500000
| 23 | 7 (A0,000) 30417 | 187083 (BO41T) 0 (50,000) | By Changing Cells: -
| 24| 3 (a0oom 04T 196667 (BDATY i {a0,000;
25 ] (A0.000) 30417 126,250 @ (BO41T) 0 (0,000 |$D$1 :"J &I
% 10 {30,000y 30417 95333 (30417) 0 (50,000)  |subject to the Canstraints:
| 7 | 1 (a0.000) 30417 Ba 417 (B041T) 0 (0,000 I
R 12 35000 (50000) 30417 | 35000 (B0417) 0 (5000 | [H2=4H2 & Add |
29 |AW of CAFT @ 12% ($113124)
30 tchange |
3
| 32 = Delete ]
E o e |
14| 4]» (W] Sheet1 { Sheet2 £ sheets / |4] :
JD[anQGj Autnshapes = ™, \DO‘@|éviv&vE_ﬁlﬂ,
Point I [ 1 [ 4
|ragc T L= ru § ST |HI. Dl o Ir or-T |I'\L |II'\I\ |L 1 | % | m | /"
;a5tart|“ o 8 5 LY |J BEch 17 Prob For 6th - iea.. | BJch 17 Sotcns For éth - . ”Prob 17.57 LQUBPRL swem
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17.57 (b) After taxes: If the tax rate of 30% is set (cell F1 in the spreadsheet below), RV =
$414,109 is obtained in D1. So, after-tax consideration has, in the end, made a very
small impact on the required RV value; only a $1559 reduction.

={dl]

JEiIe Edit Wiew Insert Format Tools Data Window Help |

DEeEHa8RY tB2RC -~ &= £ 4% 0as -0.
| arial -z - BIU/SE=E=EE 8%, #8/EE A,
G116 - =| =f01-5F 54
E§ Prob 17.57 = O] x|
2 E C m] E F G | H [ I | —
1 |Firstcost= (F550,000% Fv= 414108 | Taxrate= 30% =
z Defender
3 |Assetage ear F or 8v Expenses Sl depr | Current BY Tl Taxes CFAT
4 3 0] (414,109 400,000 (414,109
5 4 1 (270000 A0,000 | 350,000 (7T 0000 (231000 (3,800
g ] 2 (270000 &0,000 | 300,000 (7T O000) (231000 {3,800
7 G 3 (270000 a0000 | 280,000 (FFO000) (231000 {3,800
g 7 4 (27000 a0000 | 200000 (7T 0000 (234000 (3800
a a a (27 oom ano000 | 180,000 7T 0000 (231000 (3800
10 4 B (27000 ano000 | 100000 FF 000y 231000 (3800
1 10 7 a0,000 2room a0,000 an,000 | FT000y 2300 46,100
12 | AW of CRAT @ 12% (FA8 FET
12 Challenger
14 P = (400,000
15 Year F or 3y Expenses SL depr B T Taxes CFAT

0 (400,000) 400,000 14108 ! 4,233 (404,233

1 (E0.000y 30417 ) 369533 0 (BO417) (241249) (258749)

2 (E0000y 3047 ) 339167 0 (804170 (24,1249) (25,8749)

3 (50,0003 30417 | 3087580 | (BO417) (24124) (25874)
20 4 (50,000y 30417 | 278333 | (BO417] (24124) (258749)

5

6

7

8

(0000 30417 | 247917 (B0417) (24125 (25875
(0000 30417 | 217500 0 (80417 (24129 (25875
(0000 30417 | 187,083 0 (80417 (24125 258759
Eo000y 30417 | 186667 | 80417 (24128) (25875)

25 9 Eo000y 30417 | 126,250 | 80417 (24.128) (25875)
26 10 (a0000y 30,417 95833 @047 (24124) (25875)
27 11 (0000 30417 65417 | 80417 (24125 (25875
23 120 35,000 (0000 30417 35,000 | 80417 (24125 9,125
23 | AW of CAFT @ 12% (FE89,633)

30
#H
32
33

i 4> [} Sheet1 / Sheetz 7 Sheeta / 4]

J Draw = [:3 C'J | Autoshapes » ., tw ] O

IMicrmenFE Fomal
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17.58 (a) The EVA shows the monetary worth added to a corporation by an alternative.

(b) The EVA estimates can be used directly in public reports (e.g., to stockholders).
EVA shows worth contribution, not just CFAT.

17.59 (a) This solution uses a spreadsheet. Both PW values are the same (cells G9 and K9 ).

=101

File Edit View Insert Format Tools Data Window Help ‘

DEES ERY $BRS| -« &= a4 000 -0,

| sl -0 - |BrU EE=EE 8%, 9S8 EEDQD-H-A.
K | =| =I5-J5
&jj Prob 17.59
A E C D E F G H | | | 4 | K
¥ ear P CFBT | Depr T Taxes | CFAT B NPAT | iBY WA,
0 -12000 12000 12000 0 |
1 50000 4000 1000 soo|  4500]  A000 500 1200 700
2 50000 4000 1000 sool  4500[ 4000 500 a00 -300
3 50000 4000 1000 500l 4500 0 500 400 100
PV value . ($009) ($809)

Column G CFAT = CFBT - Taxes - First cost \:NPV($B$1 GEGE+G5 ‘

Column |: NPAT =TI - Taxes

Column K EVA = NPAT - i[BY)

iy g e
EEEEERERER SRR

—
-l

|||||

|D[an Rg C'}

| [ I

Autoshapes = . \DD4|Q'£'£'=_§.Ev

(b) Calculate the equivalent AW of P = -12,000 over 3 years that is charged against the
annual CFAT = $4500, then find the PW value of the difference.

-12,000(A/P,10%,3) = -12,000(0.40211) = $-4825
CFAT — 325 = 4500 — 4825 = $-325

PW = -325(P/A,10%,3) = -325(2.4869) = $-809 = PW of EVA
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17.60 (a) Take TI, taxes and D from Example 17.3. Use i =0.10 and T, = 0.35.

RI=TE
J File Edit Wiew Insert Format Tools Data window Help |
IDsEa Ry RS - - [@= A2z s -B.
| rial -10 - B 7 U|SE=E 8%, W8 EE -h-A-.
A0 - =]
Ej Prob 17.60 i ] 54|
A B C D E F 6] H I J Kk LM o
| 1 | 10% = Interest | #years = =} —
| 2 | 35% = Tax rate
| 3 | Gross Investrment Taxable Interest on
4 income | Expenses | & salvage Depr. Depr.  Book walue  income invested
5 | Year Gl E P and 5 | rate D B Tl Taxes | NPAT capital EWA, CFAT
| B | 0 {550 ,000% 550,000 550 ,000%
| 7 1 200,000 (90,0007 110,000 440,000 0 0 0 25,000 | (55,000% 110,000
| 3 | 2| 200,000 90,0003 176,000 264 000 (B6,000) (23,1007 (429007 44,000  (86,900) 133,100
| 9 | 3 200,000 (90,0007 103 600 155,400 4400 1540 0 2860 26,400 | (23,5407 108 460
| 10 | 4 200,000 (50,0003 63,360 95040 46640 16324 30,316 15840 @ 14476 93676
| 11| 5 200,000 90,0003 B3,360 31680 46640 16324 30,316 9504 | 20812 93676
| 12 | 6 200,000 (50,0003 0 31,680 0 78320 27412 50208 3168 | 47740 52585
| 13 | 7 0 0 0 0 0 0 0
| 14 | B 0 0 0 0 0 0 0
| 15 | 9 0 0 0 0 0 0 0
| 16 | 10 0 0 0 0 0 0 0
d
| 15 | Py at i (F59,746) | (559 ,746)
19 AW at 520 B0E) | (520 B06)
20 |
FJ;1I To o . — p—y T [ T [ T [ PR gy o F o = F T R L
|oaw- [y ¢ | adoshapes- \ N[O E 4B | d-L-A-=E==B @ .

NPAT =TI(1 - 0.35)
EVA = NPAT - interest of invested capital

(b) The spreadsheet shows that the two AW values are equal. Solution by hand is as
follows:

AWeya = [-55,000(P/F,10%,1) + ... + 47,740(P/F,10%,6)](A/P,10%,6)
[-55,000(0.9091) + ... + 47,740(0.5645)](0.22961)
~89,746(0.22961)

$-20,606

AWceat = [-550,000 + 110,000(P/F,10%,1) + ... + 82,588(P/F,10%.,6)](A/P,10%,6)
= [-550,000 + 110,000(0.9091) + ... + 82,588(0.5645)](0.22961)
= _89,746(0.22961)
= $-20,606
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17.61 (a) Column L shows the EVA each year. Use Eq. [17.18} to calculate EVA.
(b) The AWgya = $338,000 is calculated on the spreadsheet.
Note: The CFAT and AWceat values are also shown on the spreadsheet.

=0}

JEiIe Edit Wiew Insert Format Tools Data MWindow Help

DEES(8RY 2B -« &= A 8HEH B> -0,
| aral -0 - B rU|=E=E=E8 %, @ Es MR
h15 ~| =| =-PMT(5A51 SD51 5014
_ioi>
A B C 5] E F B H 1 J [ kK L [ m |

1 129% |= Interest A vears = =] (in 10007 =
| 2 | 39% = Taxrate

| 3 | Gross Investment Taxable Interest on

|4 | incame Expenses & szalvage Depr. Depr.  Book value  income invested

5 ear =] E Pand= rate ] =47 Tl Taxes MPAT Capital = CFAT

| 6 | o (3,000) 3,000 (3,000)

| 7| 1 2,700 £1,000) 010 300 2,700 1,400 4490 =] 360 550 1,210

| & | 2 2 B00 (1,050% 0.20 BO0 2100 950 333 B13 324 294 1,218

9 | ] 2500 1,100 0.20 E00 1,500 00 280 520 252 265 1,120

110 | 4 2400 {1,150 0.20 E00 900 E50 228 423 180 243 1,023

111 | a 2300 [1,200) 0.20 500 300 a00 173 323 108 217 925

|12 | =] 2200 (1,2500 010 300 u] =11 228 423 36 387 723

113 | 3,000

114 | ¥1,289 1,389

|16 |

|17 |

|15 |

|19 |

| 20 |

|

va lale Tl - _wa AL _m F el _im el ta F el el s F el o= S el ok

J Draw ~ [:g G, | Autoshapes ~ ™~ "w [] O

4l &
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17.62 The spreadsheet shows EVA for both analyzers. Select analyzer 2 with the larger AW of
EVA. This is the same decision reached using AW of CFAT in Example 17.11 when the
time value of money was considered. (Note: Be sure to read both Examples 17.6 and
17.11 before working this problem.)

_ipix

JEiIe Edit Wiew Insert Format Tools Data Window Help

3

DEHa Ry snRd o-o- @z A8l2@e=s -0.

| ara -w-Brul=E==E8% %, @94 - DA
29 | =| =-PMT(FAH $051 5L28)
P =10 x|
2 E C [a] E F G H e e e M
103 = Inkerest H#uyears= 3 =
383 = Taurate EY¥A analysis of Analyzer 1
Gross Inwestment Tatable Interest on
income Expenses | & salvage Diepr. Diepr. Eook value | income inwested
‘fear Gl E F and S rate u] =33 Tl Tanes NEAT capital Eh'a CFAT
1] [150,000) 150,000 [150,000)
1 100,000 [30,000] 0.2000 20,000 120,000 40,000 14,000 26,000 15,000 1,000 5,000
2 100,000 [30,000] 0.3200 43,000 F2.000 22,000 7,700 14,300 12,000 2,300 EZ2,300
3 100,000 [30,000) 01320 28,800 43,200 41,200 14420 26,780 7.200 13,580 55,520
4 100,000 [30,000) 01152 17,280 25420 52,720 15,452 34,268 4,320 29,948 51545
5 100,000 [30,000) 01152 17,280 4640 52,720 18,452 34,268 2592 31676 51548
E 100,000 [=30,000] 0| 0.0&7E 8640 1] E1,360 21476 39,804 ae4 39,020 48,524
150,000
Pl ati $80,761 | #8376

Al ati 20,380 | 20330
E¥A analysis of Analyzer 2

Gross Inwestment Tatable Interest on
income Eupenses | & salvage Diepr. Diepr. Eook value | income inwested
‘fear Gl E F and 5 rate u] =13 Tl Tanes NEAT capital Eh'i CFAT
1] [226,000) 226,000 [226,000)
1 100,000 [10,000] 0.2000 45,000 180,000 45,000 15,750 23,250 22,800 E, 780 74,250
2 100,000 [10,000] 0.3200 Ta.000 103,000 18,000 300 11,700 18,000 [E300)[ #3700
3 100,000 [10,000] 01320 43,200 E4,200 4E,800 16,380 20420 10,800 13,620 73620
4 100,000 [10,000] 01152 254920 38,880 E4,080 22428 41,652 430 3|72 ETA7Z
5 100,000 [10,000] 01152 254920 12,980 E4,080 22428 41,652 3898 37,764 ETA7Z
g 100,000 [10,000] 0| 0.0576 12,960 1] 77,040 26,964 50,076 1,296 43,750 E3.036
| 27 | 226,000
| 28 | P ati %SD B77 | $90,677
ﬁl Dlecision: Select analyzer 2 Al ati 20 820 a $20,820
a0
|4 [4[p[»]:sheet1 ; Sheetz § Sheetd £ Sheetd 4 SheetS 7 Sheett 7 sheet? |4 | 7
JD[EIW'DSG} Autoshapes = ™~ a [ ] O 4|Qvﬁvév=25|@,
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Case Study Solution

1. Set up on the next two spreadsheets. The 90% debt option has the largest PW at 10%. As
mentioned in the chapter, the largest D-E financing option will always offer the largest return
on the invested equity capital. But, too high D-E mixes are risky.

E4 Microzoft Excel - C17 - Case Study soln

J File Edit Wiew Insett Format Tools Data window Help QI Macros

ZHESR | sme|o =45l 2 s ul==

| N RIEEENE
2 | =| Taxes
a | B | © | O | E T F G e | J | K e ] | m [ o=

|1 0z debt and 1003 equity financing Capital= | § 1,500,000 =

2 Diebt Financing [loan] | Equity MACRS I Tanes .I

3 ‘el Gl-E | Interest"! Principal | investment rate Diepr. Tl @ 36 CFAT
|4 o [4:1,500,000] . [4:1,500,000]
| 5 | 1 FE00,000 30 0 02000 | $300,000  $300,000  $106000 $445,000
| B | 2 FE00,000 30 0 03200 | $480,000 120000 @ $42,000 $558,000
| 7| 3 $E00,000 30 0 01920 | $282000 2312000 | $103,200 $430,800
| & | 4 £E00,000 0 0 01162 | $172200  $427.200 | $149520 $450.420
| 9 | 3 $E00,000 k1] 0 01152 | $172800  £427.200 | $143520 $450.420
| 10 | 3 $E00,000 0 00576 | 486400  $513600 $179760 $420,240
| 11| Totals 1.0000 | 41,500,000 $735,000 | #1,265,000
| 12 | P at 10 F604,513

13 | [1] Interest pluz principal = § debt!5 « [ debt)[0.06)

14
| 15 | 502 debt and 50 equity fFinancing
| 16 | Diebt Finaneing [loan] | Equity MACRS Tanes

17 ‘fear GI-E | Interest’! | Principal | investment rate Depr. Tl m 35K CFaT
18] o (750,000 - [$750,000)
| 19 | 1 HE00,000 | [$45,000] | [$150,000) 02000 | $300,000 | 256000 @ $23250 $315,750
| 20 | 2 FE00,000 | [$45,000] | [$150,000) 03200 | $420,000 | 75000 | 26250 378,750
| 21 | 3 FE00,000 | [$45,000] | [$150,000) 01920 | $283,000  F2e7000 | $93450 311,560
| 22 | 4 FE00,000 | [$45,000] | [$150,000) 01152 | $172,800 4382200 133770 $271,230
| 23 | 3 FE00,000 | [F45,000]  [$150,000) 01152 | $172,800 | $382.200  $133770 F271,230
| 24 | E £E00,000 k1] 00578 | 226400  £H12E00  £173.7E0 $420.240
| 26 | Totals 1.0000 | 41,500,000 $EBE2E0 | 41218750
| 26 | P at 10z F675,015
|27
| 28 | There are three worksheets for this case study solution o
E -
4| 4[» [p1[Sheet1 Sheetz £ Sheets £ Sheetd / SheetS [ Sheeté £ Sheet? 4 sheets |4 | | L|J_‘

JDLanE@Gj‘AgtnShapesv\\DD4@|®"£'&’E_E.mv
Ready | | [ MU | | [
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E4 Microzoft Excel - C17 - Case Study soln

J File Edit Wiew Insett Format Tools Data window Help QI Macros

EHd gR|sma - =4 3|im 2B U

B s %, W%|EE

| N RIEEENE
AZ9 | =|
A | B [ c© | o | E T F G e 1| J | K e [T [ m [ o=

1| F0z debt and 302 equity Financing Capital = 4 1,500,000 =
| 2 | Debt financing [loan] | Equity MACRS Taxes

3 ‘fear Gl-E Interest | Principal | inwestment rate Dlepr. Tl i 36K CFAT
| 4 | 0 [F450,000) - [$450,000)
| 5 | 1 FE00,000 | (620007 [F210,000] 0.2000 | 300,000 | $237,000  $52950 244,080
| E | 2 FE00,000 | [(HE20007 ) [$210,000] 03200 | 480000 | $ET000 | $19950  $307.060
| 7 3 $E00,000 | [FE3,000) | [$210,000) 01920 | 238,000 | $249,000 | $27,150  $239,850
| & | 4 $E00,000 | [FE3,000) | [$210,000) 01152 | #172,200  $364,200 | $127470  #199,530
= g $600,000 | [$83,000) | [$210,000) 01152 | #172,200 | $364,200 | $127470  $193,530
| 10| g $£00,000 30 00576 | $86400  $513600 | $173760 420,240
| 11| Totalz 1.0000 | $1,500,000 $624,750 | $1,160,250
| 12 | P ab 103 703,215
EN
14
| 15 | 90z debt and 102 equity Financing
| 18 | Debt financing [loan] | Equity MACRS Tanes

17 ‘fear Gl-E Interest | Principal | inwestment rate Dlepr. Tl i 36K CFAT
| 18 | 0 [$150,000) - [$150,000)
| 13 | 1 FE00,000 | [£51,000)  [F270,000] 0.2000 | $300,000 | $219,000  $7EER0 | 172350
| 20 | 2 FE00,000 | [£21,000]  [F270,000] 03200 | $480000 | £39000 | $13ER0 | $236.360
| 21 | 3 FE00,000 | [£21,000)  [F270,000] 01820 | 282000 | $231,000 | $20850  $168.150
| 22 | 4 $E00,000 | [F31,000) | [$270,000) 01152 | $172,200 4346200 | $121170  #127,830
| 23 | g $600,000 | [$31,000) | [$270,000) 01152 | $172,200 346200 | $121170  $127.830
| 24 | g $£00,000 30 00576 | $86400  $513600 | $173760 420,240
| 26 | Totalz 1.0000 | $1,500,000 593,250 | $1,101,750
| 26 | P ab 1052 731416
Il

28 o
29 I -

Il
[4 | 4[» [#1[% Sheetl % Sheet? / Sheets £ Sheetd / SheetS [ Sheeté £ Sheet? 4 sheets |4 | | L|J_‘
JDLanE@Gj‘AgtnShaDESv\\DD4|E|@lv£v&v= :

Rearly |1 I I V) e

2. Subtract 2 different equity CFAT totals.
For 30% and 10%:
(1,160,250 - 1,101,750) = $58,500
Divide by 2 to get the change per 10% equity.
58,500/2 = $29,250
Conclusion: Total CFAT increases by $29,250 for each 10% increase in equity financing.

3. This happens because less of the Young Brothers own funds are committed to the
Portland branch the larger the loan principal.
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4. The best estimates of annual EVA are shown in column M.
The equivalent AW = $113,342.

F4 Microsoft Excel - C17 - Case Study soln

J File Edit Yiew Insert Format Tools Data Window Help QI Macros =
~u L 33 —_ = — +, J 3
FEHER A o (=4 YBUuS=S=8 5%, @9 e
| A R ERE =R T 2
AZ9 | =|
A | BE [ C ] D | E I F G [ H | I | J [ K | L | ] =

1 |Exercize #4) EVA for 50%-502 financing -]

2 503 debt and 50 equity financing [ Capital=| $ 1,500,000 | Interest on

3 Dlebt financing [loan] Equity MACHS Bk value Taues invested

4 Year Gl-E Interest!’! Frincipal inyestment rate Diepr. =1 Tl gl MNFPAT capitall! Eva

3 1} [750,000] - + 1,500,000

E 1 FE00,000 | [$45000]  [£150,000] 02000 | $200,000 $ 1,200,000 | 266000 £89,260 #1656, 760 £160,000 $16,750

T 2 FE00,000 | [$45000)  [£150,000] 03200 | $420,000 & 720,000 476,000 26,260 $458,750 #120,000 [#71,260)

g 3 FE00,000 | [$45000]  [E150,000] 01320 | 202000 | F 432000 | E267,000 #93,450 $173,550 $72.000 $101,550

a 4 FE00,000 | [$45000)  [£150,000] 0152 | 172200 ¢ 269200 f332.200 $133,770 $248.420 $43,200 $2068,220

0 5 $600,000 | (450000 0 [F150,000) 01152 | $ivze00 | # 6400 | 382200 $133.770 d248.430 $25.920 $222 510

11 E $E00,000 0 00576 | $26400 k3 - $512,600 $1749,760 $333,840 $EE40 $326,200

12 Taotals 1.0000 | $1,500,000 $E56,250

12 | PW ar 10 $493622 | =

14 | AW @ 10 $113,342

15

16 | [1] Interest at 102 is calculated on the basis of $1.5 million, not the smaller amount of equity capital committed.

17 |
[4 4 [» [M[ Sheetl £ sheetz % Sheets / sheetd £ ShestS [ sheete / sheet? f shests | 4] | *r
|Dmwe By | bdoshapes - N W IO E 48 - £-A-==S B @ -

Ready [T | e,

Equations used to determine the EVA:
EVA = NPAT - interest on invested capital
NPAT =TI — taxes

(Interest on invested capital); = i(BV in the previous year)
= 0.10(BV+.1)

Note: BV on the entire $1.5 million in depreciable assets is used to determine the interest on
invested capital.
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