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Abstract

This paper uses Excel to enhance the pedagogy of capital structure theory for corporate
finance instructors and students. We provide a lesson plan that utilizes Excel spreadsheets and
graphs to develop understanding of the.theory. The theory is introduced in three scenarios that
utilize Modigliani & Miller’s Propositions and ‘‘trade-off” theory.
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Intreoduction

This paper is motivated by students having difficulty understanding capital structure
theory in senior undergraduate and MBA finance courses. This theory is demanding, typically
commanding substantial coverage in intermediate corporate finance textbooks like Berk and
DeMarz (2007), Brigham and Ehrhardt (2011), Brealey at al. (2008), and Ross et al. (2008). As
such, finance instructors may find the task of imparting the theory pedagogically challenging.

Finance instructors would agree that the application of theory to specific problems that
require calculations enhances student learning. In this regard, Excel applications are one of the
most common methods used to explain elaborate financial theories. Cagle at al. (2010) explores
the impact of spreadsheet applications in introductory finance courses and find positive effects in
student exam scores. Consistent with this finding, there appears to be an increasing effort to
incorporate Excel applications into finance textbooks, as exemplified by Holden (2005), Mayes
and Shank (2010), Adair (2005), and Benninga (2010). Although these works provide extensive
Excel applications for many corporate finance and investment topics, applications that focus
specifically on capital structure are scant. This paper addresses the gap.

The proposed lesson plan starts in Secnon 2 with an elaboration of the valne
maximization equation that is central to capltal structure theory by describing three scenarios that
draw on the work of Modigliani and Miller ( 1958, 1963) and trade-off {or static) theory. In
Section 3, Excel spreadsheets and: graphs are used to apply the theory under each of these

scenarios. A summary of the work is provided in Sectlon 4.

Capital Structure Theory

The earliest tenets of capital structure theory were developed by Madigliani and Miller
(1958, 1963). The following value maximization equatlon is pedagogically central to the theory:

2, FCF,
Vo= Z-—————w—-——where FCF, is the free cash ﬂow at time t, and Fwace 18 the average capital
1 L+ Fyaee) _

cost.

The negative correlation of firm value (V,) with average capital cost ( 5, ) is a
significant point. While M&M’s Proposition I focuses on V,, their Proposition II focuses on
Ywacc » With the particular values of V, and 5, dependent on the scenario being contemplated,

The scenarios are explained below and the associated equations are summarized in Table 1.
Scenario 1 assumes the absence of corporate taxes and the existence of perfect capital

markets. M&M Proposition I with no taxes implies that the values of levered (V,) and unlevered

firms (V,,) are equal, 1.e. V, =V,,. This condition is known as M&M’s “irrelevance hypothesis”

and implies that financing through debt or equity does not affect firm value, and stays constant
for different levels of leverage (debt). Similarly, M&M’s Proposition II shows that 5, stays

constant for different levels of debt as long as no corporate taxes and perfect capital markets are
in place. Naturally, when V, andx, . are constant at all debt levels, the firm’s optimum debt

ratio can be anywhere in the range of 0-100%.
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Scenario 2 relaxes the corporate tax assumption. To wit, it assumes the presence of
corporate taxes and the existence of perfect capital markets. In the presence of corporate taxes,
M&M Proposition [ implies that firm value increases with debt,ie. V, =V, +T.D , where T,

is the corporate tax rate and D refers to debt. The term 7T,.D represents the additional firm value

created by debt through a “tax shield.” M&M Proposition I in the presence of corporate taxes
provides a similar outcome in that r,, .. decreases as debt increases. The increasing V; and

decreasing .. connote that the optimum debt level for the firm, in the presence of corporate
taxes, is a 100% debt ratio.

Scenario 3 relaxes both the assumptions of corporate taxes and perfect capital markets,
This realistic scenario is referred to as “trade-off” or “static” theory. The realistic scenario
incorporates frictions that may arise due to the firm’s high debt levels, When the M&M
propositions are modified to account for these frictions, the levered firm value takes a bell curved
shape represented by V, =V, +T.D ~ f(D), where f(D)is an additional function representing
the reduction in firm value due to factors such as bankruptcy cost, increasing agency cost,
underinvestment, turnover ratio among the employees, and the cost of financial distress. In this
equation, the benefit provided by the tax shield (7D ) is reduced by the function f(D), and the
optimum total debt ratio lies somewhere between 0% and 100%. A similar result is found for
Tyace » Where an inverted bell curved shape opnrmzes at its minimum point.

An Excel Application to Capltal Structure Theory

Table 2 presents a lesson pian for instructors to use as an assignment for intermediate or
advanced corporate finance students. Tables 3 and 4, whrch correspond to Scenario 1, generate
Vs V5 iz, and £y, values. Similarly, Tables 5 and 6 generate values for Scenario 2, and

Tables 7 and 8 correspond to Scenario 3. Finally, Table 9 provrdes a graphical presentation of all
three scenario outcomes from the application of the lesson plan. Instructors can use these graphs

together with the Excel calculations, or mdependently, to summarize capital structure theory for

students.

Summary and Conclusions

After describing Modigliani and Miller’s Propositions I and I, we develop a study plan
for using Excel to improve the pedagogy of capital structure theory in intermediate and advanced
corporate finance classes. The value and average cost of capital for a hypothetical firm XYZ is
demonstrated in three scenarios with a step-by-step application of Excel spreadsheet and graphic
capabilities.
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Table 1: The Surnmary of Equations for the Three Scenarios of Capital Structure Theory

Scenario 1: Assume no taxes and perfect capital markets

FIRM VALUE: M&M PROPOSITION I

_ EBIT

B

vV, =V,

COST OF CAPITAL: M&M PROPOSITION
1

A J'D)(%J

rp =a where a is a constant percent rate.

Nyace = £ g+ D n
E+D E+D

Scenario 2: Corporate taxes are introduced into perfect capital markets

FIRM VALUE: M&M PROPOSITION I

V, =V, +T.D
1-T,
Ny, SEBITA-T)
: r(}

COST OF

CAPITAL:
PROPOSITION II e

MM |

re =1y +{(1=T. )1y —rp )(}EZJ

r, =(1—-T.)a where a is a constant percent rate,
and , is after tax debt rate.

D ](1 T.r,

”Wé?@ - (E‘;‘B) *[E D

Scenario 3: With all types of frictions lncludmg taxes and thereforc there is no perfect capital

market assumption

FIRM VALUE: REALISTIC CASE
KNOWN AS EITHER “TRADE OFF”
THEORY OR “STATIC” THEORY

VL;.VU +1.D~ f(D)
1A mw.f.]"cp..f(p)

o

COST OF CAPITAL: REALISTIC CASE
KNOWN AS EITHER “TRADE OFF’
THEORY OR “STATIC” THEORY

re =ty +(1=-1T.)(r — ’"D)[%)

2
r;’=(1—TC)a+b[%J where a and b are

constant percent rates, and r, is after tax debt
rate.
E D

Nace = (m]}'ﬁ- +(E DJ(] T )J
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Table 2: A Lesson Plan for Capital Structure Theory with Excel

Scenario 1: Finding V,,, V;, ¥z, Ky with M&M Propositions I and II and No Corporate

Taxes
Copy and paste the following information into an Excel worksheet and name the tab as
“Sectionl”

20% | 5% 120 0 100 [ 100 | 0.0
20% | 5% 20 10 100 | 110 | 0.1

20% | 5% | 20 20 | 100 {120 |02
20% | 5% | 20 30 100 {130 |03
20% | 5% | 20 40 [ 100 | 140 |04
20% | 5% | 20 50 | 100|150 |05
20% | 5% | 20 60 | 100 | 160 | 0.6
20% | 5% | 20 70 | 100 {17007 |
20% | 5% | 20 g0 | 100 |.180° |08
20% | 5% | 20 90 | 100 |190 |09
20% | 5% | 20 100 | 100 |200: 1.0
20% | 5% |20 110 | 100 [210:) 21000 |5
20% | 5% | 20 120 | 100 |220:: 12 o

Assume that Corporation XYZ has a requlred return on equity of 20% when the firm is all
equity (no debt), and it can borrow loans at a constant rate of 5% Additionally, assume that
XYZ has a perpetual EBIT of $20. R :

a. Find unlevered (V,, ) and levered (V, ) firm values based on the equation:

EBI T

Yy

VL _VU

b. Similarly find required return on equity ( r¢ ) bj’/ using rp =1, +(r, — 1 ){%J ,and

average capital cost { i, ) by using = ( Jr +( jr
WACC o TWACC T E D
E+D E+D

c. Graph V; for all debt levels.
d. Graph r;, 1, and #,,.. for all (ID/E) ratio ranges.

Scenario 2: Finding V,, V, 1, r,, and 5, with M&M Propositions I and IT with

Corporate Taxes

Copy and paste the table from Section 1 in another worksheet and name the tab as
“Section2” assuming a corporate tax rate of 40% applies to Corporation XYZ. Also, change
the values of E to be $60 for the start for every D levels (see the note below):
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a. Find unlevered (V,, ) and levered (V, ) firm values based on the equation:

V, =V, +T.Dand
BIT(1-T,

L= M +T.D

Yo

b. Similarly find required return on equity (7; ) by using r, = ry + (1= T, }(ry — 1, )(%J , the
cost of debt (7, ) by using r, = (1-T,)a, and average capital cost (7, ) by using

Fwace = £ gt D -
E+D E+D

c¢. Graph V, for all debt levels.
d. Graph r., r,, and #,,.. for all (/E) ratio ranges.

Section 3: Finding V,, V,, 1z, Ry with M&M Propositions I and IT with Corporate
Taxes and all frictions

Copy and paste the table from Secnon I 1n another worksheet and name the tab as
“Section3” using the same assumpuons as in Section 2:

a. Find unlevered (V,, } and levered (V ) fu'm values based on the equations:

EBIT(I T )

V, =V, +T.D—-f(D) and V| =—— +T D— f(D). Assume a function value

1
for (D) = 0.01(T)(D)* as a start.

b. Similarly find the required return on equity (rE) by usmg=
g ,

2
re=n +{0=-T W1y —rp )[gj , the cost of debt (rb)-py;using ry =(1-T.)a +b(%} , and

. E D EL
the average capital cost (r,, .. ) by using r = [————-——- rp + r, - Assumea
ge cap Beacc 1 OY g Twacc E+D)E E+D,)?

2
function value of ;" = (1-.40)(.05) + (.OS)(%J as a start.

c. Graph V, for all debt levels.
d. Graph r;, 1, and r,,.. for all (D/E) ratio ranges.

Note: In Section 1, E is $100 with no corporate taxes assumption and D=$0 as a start. Thus, the levered and
unlevered firm values are equal; VL=VU=EBIT/0=20/.20=8100. In Sections 2 and 3 with corporate taxes
assumption and when D=30, E becomes $60 since VL=[(1-Tc)EBITJr0+TchD and VL=[(1-.40)20]/.20+.40(0)=$60
due to V=E+4D.
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Table 3: Firm Value and Cost of capital with M&M Propositions I and II with No Corporate
Taxes (Scenario 1)

1 ) , ;
2 |20% |s®% 20 0 100 100 0.0 100 100 20% | 20%
3 [20% |5% 20 10 100 110 0.1 100 100 n% | 20%
4 |20% 3% 20 20 100 120 0.2 100 100 23% | 20%
5 |20 5% 20 30 100 130 0.3 100 100 25% | 20%
6 |20% |5% 20 40 100 140 0.4 100 100 26% | 20%
7 |20% |5% 20 50 100 150 0.5 {00 100 28% | 20%
8 |20% |5% 20 60 100 160 0.6 100 100 29% | 20%
9 |20% |s5% 20 70 100 170 0.7 100 100 31% | 20%
10]20% |s5% 20 80 100 180 0.8 100 100 32% | 20%
1|20% |[s5% 20 90570100 ] 190 0.9 100 100 34% | 20%
12 20% | 5% 20 1005 [r1007 | 200 1.0 100 100 35% 20%
13]20% | 5% 20 110 < 1000 {210 1.1 100 100 37% | 20%
14 |20% | 5% 20 12070400 | 220 1.2 100 100 8% | 20%

Note:

‘We assume that the fimn XYZ has a required return on .éc.;'ui'ty (rO) is 20% when the firm is all equity (no debt), and the firm has
a constant borrowing rate (D) of 5%. Additionally, we assume that XYZ has a perpetual EBIT of $20.
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Table 4: Underlying Formulas for the Firm Value and Cost of capital with M&M Propositions I
and II with No Corporate Taxes (Scenario 1)

1 ] VAl

2 {02 (005 20 0 106 | =D24E2 =DHE2 =Ca/az =CUK2 =A2+G2¥(A2-B2) = DYF2B2(EXED*I2
3102 005 [0 =D2+10 | 106 | =D34E3 =D¥E3 =CHA =CYK3 =A3+GI*(AI-B) ={DIEIBIHENFYI3

4 {02 005 [20 =D3+10 | 10¢ | =D4+E4 | =Da/Es =Ca/Ad =C4/K4 =AGHGA*(Ad-B4) =(DHFAPBHHEHFI*I4

5 (02 1005 [20 =D4+i0 | 100 | =D5+ES =DS/ES =C5IAS =C5/K5 =A5+GST(AS-B3) =(DS/ES*BSHESIFS)*I5

6 (02 1005 |20 =D5+10 [ 100 | =D63E6 =D6/ES =CBIAG =Ch/K6 =AB1GEX(AG-BEY =(D6/F6Y*BGHESFS*I6

7 1032 i005 |20 =D6+10__| 100 | =D7+E7 =DIET =CTIAT =CTK7 =AT+GT*(A7-BT} =(DHF7Y*BIHENFN7

g [02 [ 005 20 =D7+10 190 =DS+E§ =DR/E] =C8/AR =C8/K8 =AB+GR*(A8-BY) ={DE/FEYBE+(EB/FR)*I8

9 (02 [00s [20 =DE+10 : 100 | =D9+E9 =DO/EY =CO/AD =C9/K9 =AD1GY*(AD-BY) =(DY/F9*BO+(EQ/FO)*)9
19]02 |005s |20 =D9+10 [ 100 | =DIC+EIC [ =DIO/EIG | =CIOAI0 | =CIVKIO | =AI0+GI0*AL0-B10) | <(DIOFIOW*R 10+{EI0/FL0YI10
11/02 |005s |20 =DE0+10 | 100 | =DII+El] | =DI/ENl | =CI1UAIl | =CII/KIL | =AlI+GL*(AL1-Bil) | =(DLVF11y*B]1+{E JFLIL
12|02 | 005 |20 =DEI+10 | 100 | =Di2+E13 | =DI2EI2 | =CI12A$2 | =CIZKI2 | =A12+G12%A12-Bi2) | S(DI2ZFI2VB 12HEIVEL2)*1132
13]02 | 005 |20 =D12+30 | 100 | =Di3+E13 { =DI¥E13 | =CI¥AL3 | =CI¥KI3 | =A13+GE3*(A13-BI3) | A(DIFI3*BI3HELIFII*I13
14102 (005 |20 =D13+10 | 100 | =DI4+El4 { =DI4/Eid | =Cl&/Al4 | =CIUKI4 | =A14+G14*A14-B14) | =DI4F10*B I4+(EL4FI4)] 14

Note:

We assume that the firm XYZ has a required return on equity (r)) is 20% when the firm is all equity (no debt), and the firm has a
constant borrowing rate (D)) of 3%. Additionally, we assume that XYZ has a perpetual EBIT of $20,
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Table 5: Firm Value and Cost of capital with M&M Propositions I and II with
Corporate Taxes (Scenario 2)

2 |20% [s% |20 |o leo |60 |00 |04 |60 |60 |20% |3% 20%
3 |20% | s% |20 0 f60 |70 |o2 |04 |eo |6 |29 |3w 19%
4 [20% |s% |20 120 |60 |80 |03 |oa [60 |68 |23 |30 18%
s 120w {s% J20 f30 |60 |90 |os |oa |60 |72 |25% |3 17%
6 |20% | 5% 120 |40 |e0o |10 |07 |04 |eo |76 |26% |3m 17%
7 |20% |s% |20 fso |60 |110 |08 loa |60 |so |28% |3 16%
8 |20% |s% |20 feo |60 |10 [10 {04 [60 [sa 20w |3m 16%
9 |20% | 5% |20 |70 |60 |0 l12 loa |60 18z 3% |3% 16%
10 [20% {s% [20 |80 |eo 140 |15 Joa |60 |92 |38 [3% 15%
1 | 20% [ 5% |20 |90 [eo fasorilisifoa [0 les  |aam | 3% 15
12 |20% | 5% |20 100 | e0 |60 |7 Joa | 6o 100 | 35% | 3% 15%
3 | 20% [s% |20 |10 |60 |0 ‘0a |0 |104 |31 | 3% 15%
14 |20% | 5% |20 120 |60 104 |60 108 | 38% |3% 15%
Notes: T

1. We assume that the firm XYZ has a reqmred return on eqmty (r0) is 20% when the firm is all equity (no debt),
and the firm has a constant borrowing rate (tD) of 5%. Addlt]onaliy, we assume that XYZ has a perpemal EBIT of

520

2, The tax rate (T) is 40% and (1-T)rD after tax is added to pmduce aﬁer Eax cost of debt.

3. In Section 1, E is $100 with no corporate taxes assumption and D=30 as a start. Thus, the levered and unlevered
firm values are equal; VL=V U=EBIT/r0=20/.20=$100. In Sections2 and.3 with corporate taxes assumption and
when D=$0, E becomes $60 since VL=[(I-Tc)EBITV0+TcD and \_/L«{(l 40)20)/.20+.40(0)=560 due to V=E+D,
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of capital with M&M

3 | =Ca+i-H2yA2 SICPH{L-HEIRAMHIT =A+(1-H2MAL-B2)* G =(1-H2)*B2 ={EVFY)*K2+(D2/F2)*].)
3| =C3*(1-H3)A3 =(CIF(-HOWAI+HIDI =A3+{1-H3P(A3-B3)*G3 =(L-H3)*B} {EVF3PKI+DIFMI
4 | =Ca-HeNAY =(CAHL-HAN A4 HA I =Ad+{-HA)HAL-BGY ={1-H4)*B4 =EAFO*EAHD4F LA
5 | =C3(I-H5VAS =(C3*{1-HIAS+HI* DI =ASH{-HIAS-BS)*GS ={1-H5)*B) =(ENFS)*KIHDSEPLS
6 | =C6*(1-H6)A6 =(C6*(1-HEOVAG+HE*DE =AGH1-HE)* (A6-BE)* G =(1-H6)*Bo =(EG/Eby RE+DBLFEILE
7_{ =CT*U-HIVAT =(CTHI-HNVATHHTDT =ATHI-HIHAT-BIGT =(1-H71*87 =EVENTKIHDTENLT
§ [ =Ca*(-HEVAS =(C3*(1-H8)VAS+HE* D] =ARH(1-HS)HAS-BEI*GE ={1-H8)*B8 =(E8/FB) Ka+(DB/FE)*L§
9 | =Co*(1-HoVAD =(C9*{-HIWA+EI*DI =AT+(]1-HIP(AD-BF}*GI =(1-H9*B9 =(EUENKO+({DF9)*L9
10 § =C10*(I-HIO¥AID | =(C10*(-HIOWAT0+H10*D10 _ § =AI0+{1-HIC)*(A L0-BI0)*G10 =(}-Hi0y*B10 SEIWFLO K HHDHF 0L
1] =ClLALHULYALL § =(CI*E-BISVATT$HI*DI | =AT0-HID"ATL-BIGIL =({-H11¥B11 =EIFLDKIHDIVFIFLL
12 ] =CI2+(I-HIZYALD | =(CHIHL-BIVATIZADI2 | =A12+(1-H12)HA12-BIZ)*GI2 ={-H12¥812 =(EIVFIPKI2HDIVFI2LI2
13 | =CI3ME-HIPALY | =(CIIMI-HIIVAI3AIDI3 | =ADH-HEMAL-BI3GE ={l-H13¥B 13 =EIVFIIPKL3HDLIVFIILIS
M| =CHA-HIPALE | =IC*O-HI4VA L4+ 4D ={l-H14]*B 14 =(EIFIFK14HDI4FI4PL14

Notes:

1. We assume that the firm XYZ has areq _
has a constant borrowing rate (tD) of 5%. Additionally, we assume that XYZ has a perpetual EBIT of $20,
2. The tax rate (T} is 40% and (1-TuD after tax is added to produce after tax cost of debt.

3. In Section 1, E is $100 with no corporate taxes assumption and D=80 as a statt, Thus, the levered and unlevered firm values
are equal; VL=V U=EBIT/r0=20/.20=5100. .In Sections 2 and 3 ‘with corporate taxes assumption and when D=%0, E becomes $60

=AM (LHA-BI4P G

tii_:;ed__re_tur_ﬁ_ on eqﬁi:ty (r0} is 209 when the firm is all equity (no debt), and the firm

since VL=[(1-Tc)EBIT)0+TeD and VL=[(1-.40)20)/.20+.40(0)=560 due to V=E+D.
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Table 7: Firm Value and Cost of capital with Realistic Case of Trade-off or Static
Theory (Scenario 3)

1 -
2 | 20w |s% |20 0 60 |60 oo |o4 Jeo |soo |20 |300% | 2000%
3 |oom |s% |20 10 |ee |70 |02 |04 leo |66 |25 |3m4% | 1769
4 | 20% | 5% |20 20 |60 [80 |03 |04 |60 |664 |21% |356% | 1628%
5 |oom|s5% |20 30 |0 {90 |os |04 |60 |es4 | 229 |a25% | 1568%
6 |20% | 5% |20 40 |60 Lo |07 o4 |60 |696 |24% |522% | iseswm
7 | 20% | 5% | 20 so |60 |0 o8 o4 |60 | 700 | 26% |647% | 16.08%
8 | 20% | 5% |20 60 J60 Jo {10 |os |60 [696 |29% |s00% | t6.90%
9 1 20% | 5% |20 70 J60 130 |12 o4 |60 |684 |32% |98i% | 18.05%
10 | 20% | s% | 20 80 Jeo 140 |13 o4 |60 |e6a |36 |11.80% | 19.50%
11 | 20% | s% | 20 90 | 60} 150 04 |60 | 636 |d0% | 1425 | 21.23%
12 | 20% | 5% | 20 100 |60 160 |1 04 |60 | 600 | 45w | 1680w | 2321%
13 | 20% | 5% |20 o | ez 04 |60 | 556 | s0% | 10819 | 25409
14 | 20% | 5% | 20 120 |60 |is0: i loa |60 | 504 | s6m | 23.00% | 2787%

Notes: ) :

I. We agsume that the fim XYZ has a required retum '91'1_ :'é'quify (r0) is 20% when the firm is all equity (no debt),
and the firm has a constant borrowing rate (rD) of 5%. Additionally, we assume that XYZ has a perpetual EBIT of

2. The levered firm value is generated by VL = VU + TCD - f(D)and

EBIT(1-T, SN

V, = EBIA-1c) +T.D~ f(D) where
0

F(D)=0.0UT)D)? .

2
D
3. To generate 1E, we used 1 =1y + {1- TC )(ro —rp )(E) .

2

. . wE D .
4. The tax rate (T} is 40% and the cost of debt after taxis ¥, =(1-T.)a+b E and applied as

rp = (1—.40)(.05) + (.05)(%] .

5. In Section 1, E is $100 with no corporate taxes assumption and D=30 as a start. Thus, the levered and unlevered
firm values are equal; V, =VU=EBIT/r=20/.20=3100. In Sections 2 and 3 with corporate taxes assumption and
when D=80, E becomes $60 since V| =[(1-Te)EBIT)/re+TeD and Vi =[(1-.40)20)/.20+.40(0)=360 due to V=E+D.
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Table 8: Underlying Formulas for the Firm Value and Cost of capital in the Realistic Case of
Trade-off or Static Theory (Scenario 3)

1

2 | =covpHA2 =2 (-HWAZH D200 H 2 DIN2 =AM (1-HIHAL-BLING2)2 =B241-H2R0.054G2142 S(EVROKIHDYFL1-H2) L2

3 | ecapHIa =(C3*[1-HIWAILHI* D35 01 *H3* D32 =AM (-HNAS-BNGIN2 =BINI-H3L0.05MG32 =(EVEN*KIHD3/FI1-HIY LY

4| =Csritva =(CAH-HAWASH D40 01 *HI* DA =a4(LHOMAS-BONGA2 =BT - HAH 00555 "2 SIEAFAKA+ DA (-HY T LS

3 | =C5%i-H5VAS ={CSH{I-HVAS+H5*DS-001 ‘H5* D542 =ASH-HSITAS-B5)GS)2 =B5*(-HEH 005 (G512 ={EMES P RI4DSIFSINI-HS LS

6 | =Co1HevAS =(C6*11-HEW/A S+ HO*DE-0.01 *HE* DM =Ab+{-HOV(AG-BEIGE2 =B6*(1-Hb1D0ST(GE"2 ={EGFSI*KO+DE/F)* I-HE P LG

T | =cro-nmat =([CT*-HDYATHTDT-0.01 *HT*D =ATHI-HIP[AT-BINGTM? =B 1-HIW005% G2 =HEUFT ) KTHDUETLHT ALY

8 | =Crr-HsvAs ={C8*(1-HEWAB+HRTDE-0.01 *HE *DEn1 =AB+(1-HAPTAEBRIMGEI*? =B8°(1-H81G.05%(GE)"2 =(ES/FE* KEHDE/FRIY(L-H8) L3

9 | =Coql-HovAY =(CO4(-HEWAR RS DS-0.04 *HY D2 =AG1-HIPASBHAGHZ =B9%(1-HIn0 054 G2 SEYFHNTRS+HDIFH-HI*LI

10 | =Cio*01-HIBPAI0 | =(C10*(-HIOVAID+BL0*DI00.03 HIDDIC2 =AI0HI-HI01F (A L0-BI*GI0MY =BLO(1-H10n0.05(G101"2 S(ENWFIOK 0+ {HOF I 1-E10)*L10
11 | =Coa-HHPALL | =(CHMLHIDFATE+RII*DILO01 *HIFDE %2 =ALIHE-HIDYATL-BI OGN =BIINI-HII 0054 (G11)°2 =(ETIVEIFRUH+DIF D O-HIrLL
12 | =Ci27(-HI2VAI2 | =(CI2HL-HI2WAIZ+HIZD 12001 HIB DL =AL-HIHNALL-BIIMG 12302 =BI2M-HIZHB05% (G122 SHELNFIKITHDILFLIDHE-HI2L12
13 | =CL3%I-HI3VAIY | =(C13ML-HI3WAII+HIF DI30.00"HI3 DI =ALIHI-HIIAL3-BLDNGIN =BI3*(1-H1IH0.05%G13)2 ={ELHFI3KI3HOIVELI -HI3L 13
14 | =Clr0-R1YALe | =(CLATIBIBVALI4HI*D 140,01 BI4*D 1482 =AL4HI-HIAFTAL3-BLA G412 =BI4*(L-HIAH0.05*(G14)°2 =HELHFHIKIHDIYEI A -HEDL 1S

Notes:
1. We assume that the firm XYZ has a requued retum on equ]ty (x0) is 20% when the firm is all equity (no debt), and the firm
has a constant borrowing rate (rD) of 5%. Addltlonaﬂy, we assume that XYZ has a perpetual EBIT of $20.

: : EBIT(1-T,
2. The levered firm value is generated by V V + T D f(D)yand V, = --~(—) +T.D— f(D)

: . I
where
F(D)=0.01TD?. :

DY
3. To generate rE, we used Fp=n+ (I — TC )(ro - FD) -E— o
2

4. The tax rate (T) is 40% and the cost of debt after tax is JD = (1 T )a + b and applied as rD*=(1-

40)(.05)+(.05)D/E) .
5.1In Section 1, E is $100 with no corporate taxes assumptlon and D=3$0 as a start. Thus, the levered and unlevered
firm values are equal; VL=VU=EBIT/r0=20/.20=$100. In Sections 2 and 3 with corporate taxes assumption and

when D=3$0, E becomes $60 since VL=[(1-Tc)EBIT}/r0+TeD and VL=[(1-.40Y20)/.20+.40(0)=$50 due to V=E+D.
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Figure 1: Graphs Corresponding to Three Scenarios
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