APPENDIX C

Selected Equations and Data

CHAPTER 1
. FCF, FCF, FCB, ... . FCE.
alue — 600 —_—
(1+WACC)'  (1+WACC)® (14 WACC)® (1 + WACC)
CHAPTER 2

EBIT = Earnings before interest and taxes = Sales revenues — Operating costs

EBITDA = Earnings before interest, taxes, depreciation and amortization
= EBIT + Depreciation + Amortization

Net cash flow = Net income + Depreciation and amortization
NOWC = Net operating working capital
= Operating current assets — Operating current liabilities

_ ( Cash + Accounts receivable | _ ( Accounts payable
- + Inventories + Accruals

Total net operating capital = Net operating working capital + Operating long-term assets
NOPAT = Net operating profit after taxes = EBIT(1 — Tax rate)
Free cash flow (FCF) = NOPAT — Net investment in operating capital

— NOPAT — Current ygar S to.tal _ Previous Year S tqtal
net operating capital net operating capital

Operating cash flow = NOPAT + Depreciation and amortization

Gross investment in _ Net investment

. . =. . .. + Depreciation
operating capital in operating capital
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1072 Appendix C: Selected Equations and Data

. Gross investment
FCF = Operating cash flow — . . .
in operating capital

NOPAT
Return on invested capital (ROIC) = Total net operating capital

MVA = Market value of stock — Equity capital supplied by shareholders
= (Shares outstanding)(Stock price) — Total common equity
MVA = Total market value — Total investor-supplied capital

Market value of stock
= <_|_ ket valne o debt) — Total investor-supplied capital

EVA — (Net operating proﬁt) _ [ After-tax dollar cost of capital
after taxes(NOPAT) used to support operations

= EBIT(1-Tax rate) — (Total net operating capital)(WACC)
EVA = (Total net operating capital)(ROIC - WACC)

CHAPTER 3

. Current assets
Current ratio = —————————
Current liabilities

Current assets — Inventories

uick, or acid test, ratio =
Quick, ’ Current liabilities

. Sales

Inventory turnover ratio = ————
Inventories

Receivables Receivables

DSO = D 1 tstanding = =
ays sates OULSHANCIg Average sales per day ~ Annual sales/365

Sales
Net fixed assets
Sales

Fixed assets turnover ratio =

Total assets turnover ratio = ———
Total assets

. Total liabilities
Debt ratio = —————
Total assets

Total liabilities
Total liabilities + Market value of equity

Market debt ratio =

Total liabilities
Total assets — Total liabilities

Debt-to-equity ratio =

Debt ratio Debt-to-equit
Debt-to-equity = ———————— and Debt ratio = qu Y
1 — Debt ratio 1 + Debt-to-equity

. o Total assets
Equity multiplier = ————
Common equity
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1

Debt ratio =1 - ———————
Equity multiplier

EBIT

Times-interest-earned (TIE) ratio = ——
Interest charges

EBITDA + Lease payments

EBITDA coverage ratio = —
Interest + Principal payments + Lease payments

. Net income available to common stockholders
Net profit margin =

Sales

EBIT
Sales

Operating profit margin =

Sales — Cost of goods sold
Gross profit margin = es — 0% o 30005 50

Sales

Net income available to common stockholders
Return on total assets (ROA) =

Total assets

EBIT

Basic earning power (BEP) ratio = ——
&P ( ) Total assets

Net income Sales

ROA = Profit margin x Total assets turnover = X
Sales Total assets

Net income available to common stockholders

Return on common equity (ROE) = c "
ommon equity

ROE = ROA x Equity multiplier
= Profit margin x Total assets turnover x Equity multiplier

_ Net income Sales Total assets

X X
Sales Total assets ~ Common equity

Price per share

Pri ings (P/E) ratio =
rice/earnings (P/E) ratio Earnings per share

Price per share
Price/cash flow ratio = :

Cash flow per share

Common equity

Book val hare =
OO0 VATE PEr ShATE = Ghares outstanding

Market price per share

Mark k (M/B i0 =
arket/book (My/B) ratio = ——mrs per share

CHAPTER 4
FVn = PV + DY
PV — FVy

(14 DN
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1074 Appendix C: Selected Equations and Data

1+DY 1

FVANy = PMT —] = PMT

I I

FVAdue - FVAordinary(1 4F I)

1 1

PVAy = PMT |- -——
N I 11 +1DN

PVADue = PVAOrdinary(l + I)

. PMT
PV of a perpetuity = 1

N
CF;
PVuneven stream = P EE—
; 1+

N
FVUneven stream — ZCFt(l aF I)N_t
t=1

InoMm

Ipgr =

APR = (Ippr)M
Number of periods = NM
FVy = PV(I + IPER)Number of periods __ PV<1 +

MN
Inom
&

I M
EFF% — <1+ NOM) 1.0
M

CHAPTER B

N
INT M
V=) +
(1+ra)' 1+

2N
INT/2 M

Semiannual payments: Vg, =
5= L/ v

N

INT M

Yield to maturity: Bond price = E -+ —
—~ (1+YTM) (1+YTM)

N .
INT Call
Price of callable bond (if called at N) = E ; i (131+Pr1)c§

Iq

t=1 (1 +rg

Annual interest

Current yield =
¥ Bond’s current price

Current yield + Capital gains yield = Yield to maturity

ry =1"+1IP + DRP + LP + MRP
rgp =1 + IP

ry = g + DRP + LP + MRP
L+L+--+1In

IPy = N



CHAPTER 6

Expected rate of return = = Z Pir;
im1

Historical average, fay; =

n
g A\2
Variance = o* = E (r; — 1T)°P;
i=1

n
Standard deviation = o = Z(r -1)°P;

i=1

Historical estimated 0 = S =

CV:G/?

n
A A
I, = E Wi Ij
i=1
n

AN
O'p = Z (rpi_ I'p)zpi
=1
n
Z(fpt — Tiavg) (Bt — Tjavg)
t=1

Estimated p =R =

t=1

COVLM = PiMOiOM

b — O; . COViM
= \om Pim = o,

bp = iwibi
i=1

Required return on stock market = ry;
Market risk premium = RPy; = ryp — rrp

RP; = (rm — rre)b; = (RPapb;

SML = r; = rrF + (tm — trp)b; = TrF + RPyb;

CHAPTER 7
ﬁo = PV of expected future dividends = Z Lt
= (1+ 1)

Dy (1 D
Constant growth: f’\o = o1 +8) =

I —g Ii—g

n n
\/Z(fi,t - fi,Avg)ZZ(fj,t - fj,Avg)2
t=1

Appendix C: Selected Equations and Data
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1076 Appendix C: Selected Equations and Data

»_Di,
s — P, g
b, —p
Capital gains yield = lp 0
0

Dividend yield = %

0

A D
For a zero growth stock, Py = —
S

. . A Dni1
Horizon value = Terminal value = Py =
-g
Dps
Vps = —2
Ips
AN Dps
Tps = —
Vs

fy = Actual dividend yield + Actual capital gains yield

CHAPTER 8

Exercise value = MAX[Current price of stock — Strike price, 0]

Number of stock shares in hedged portfolio = N = iu — IC):d
u~ Id
Ve = PIN(dy)] - Xe™™[N(d,)]
In(P/X) + [rpe + (°/2)]t
d] =
oVt
d2 = d1 - 0\/E
Put—call parity: Put option = V; - P + Xe ™"
V of put = P[N(d,) - 1] - Xe™"[N(d,) - 1]
CHAPTER 9
After-tax component cost of debt = ryq(1 — T)
S INT(1-T M
M-F) = 3 U= .
= 1+ra(1-T)  [1+ra(l-T)
Dy
TP (1-F)
. Expected A Dy B ~_ Required
Market equilibrium: =IM=—+g=Ipp+RPy =1y = rate of return’

rate of return P

where Dy, Py, and g are for the market, not an individual company
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Rep/Div = ratio of payouts via repurchases to payouts via dividends
D . .
ry = Ty = (1 + Rep/Div) P—l + g, where g is long-term growth rate in total payouts for the market and
0

where D; and Py are for the market, not an individual company

CAPM: I's = I'Rf + bl(RPM)
DCF: 1, = 1 = %+ Expected g in dividends per share
0

__ Company’s own Judgmental

= bond yield risk premium

g = (Retention rate)(ROE) = (1.0 — Payout rate)(ROE)

A D,

Ie = re:m‘i‘g

WACC = warg(1 = T) + Wplps + Wil

CHaPTER 10
CF CF CE
NPV = CRo 4+ R OB
1+1)  (1+71) T+
_ EN: CF,
~(1+1)
CF CF o
IRR:CFO—'_ : 1+ : 2+-.-—|—7NN:0
(1+IRR)"  (1+IRR) 17 IRR)
N CR
=0 (1+IRR)
MIRR: PV of costs = PV of terminal value
N
CIF (1 +r N-t
EN: COF, ; il )
~(1+1) (1 + MIRR)™
PV of costs = Terminal value

(1 4+ MIRR)Y

N

> @
PV of future cash flows = (1+ r)t

PI —
Initial cost CF,
Number of Unrecovered cost
. at start of year
Payback = years prior to

+ Cash flow during

full recovery full recovery year
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CHAPTER 11

Investment outlay = Operating NOWC

Beject wadh oy S TLT= 0 0 cash flow  cash flow

Expected NPV = Z P;(NPV;)

i=1

oNpY = \/ > " Pi(NPV; - Expected NPV)’
i=1

ONPV
CV. =
NPV E(NPY)
CHAPTER 12
Additional Required Spontaneous Increase in
funds = asset  — liability = retained
needed increase increase earnings
AFN = (A*/S,)AS - (L*/S,)AS - MSi(1 — Payout ratio)
Iljuu_t Actual sales
capacity = .
sales Percentage of capacity

at which fixed assets
were operated

Actual fixed assets

Target fixed assets/Sales =
arget fixed assets/Sales Full capacity sales

Required level

of fixed assets — (Target fixed assets/Sales)(Projected sales)

CHAPTER 13

Vop = Value of operations
= PV of expected future free cash flows

B i FCF,
- &1+ WACQ)

FCF FCF 1
Horizon value: Vip(at time N) = N+1 N(1+g)

WACC-g WACC-g

Total value = V,,, + Value of nonoperating assets
Value of equity = Total value — Preferred stock — Debt
Operating profitability (OP) = NOPAT/Sales

Capital requirements (CR) = Operating capital/Sales

Salvage
cash flow



EROIC; = Expected return on invested capital
= NOPAT,, /Capital,

NOPAT,(1 + g)/Capital,

= OP.1/CR,

For constant growth:

Appendix C: Selected Equations and Data

Salesy(1 CR
Vop(at time Ny = Capitaly, + [aeSN(Jrg)] [OP — WACC (Hg)}

WACC - g
) Capital (EROIC,, — WACC)
— 1 N N
Capitaly + WACC - g
OP
CapitalN< CII:H = WACC)
= Capital N
apitaly + WACC - g
CHAPTER 14
Residual distribution = Net income — [(Target equity ratio)(Total capital budget)]
Cash
Number of shares repurchased = np;ior — Npost = ;S Rep
Prior
Cashgep Cashgep (1 CashRep>
n = Dprior = % = Nprior =~ o = DPrjor - T
Fost Frio PPrior Frio SPrior/nPrior Frio SPrior
CHAPTER 15
i FCF,
£~ (1 + WACC)"

WACC = wy(1 — T)rq + wyr,

NOPAT _ EBIT(1 - T)

ROIC = =
c Capital

Capital

EBIT =PQ - VQ - F
F

Qee =5+

VL:D+S

MM, no taxes: Vi, = Vy
MM, corporate taxes: Vi, = Vy + TD

Miller, corporate and personal taxes: Vi, = Vy + |1 —

b = by[l + (1 = TYD/S)]
by = b/l + (1 = T)(D/S)]
ry = 1rp + RPpi(b)

(1-To)(1 =T,

a-T9 |°
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1080 Appendix C: Selected Equations and Data

Is = Irp + Premium for business risk + Premium for financial risk
FCF  NOPAT _EBIT(1-T)
WACC WACC  WACC

Ifg=0:V,, =

Total corporate value = V,,, + Value of short-term investments

S = Total corporate value — Value of all debt

D = w4V,

S=(0-wg)Vqp

Cash raised by issuing debt = D — D,

Pprior = Sprior/DPrior

Pposc = Pprior

Mpess = Do [M]
VopNew — Doud

Npost = NPprior — (DNcw - DOld)/PPrior

PPOSt _ VopNew - Doua
Nprior

NI = (EBIT - r,D)(1 - T)

EPS = NI/n

CHAPTER 16

. . Inventory
Inventory conversion period =

(Cost of goods sold)/365

Receivabl
Receivables collection period = DSO = 7ece1vab e
Sales/365
Payables

Payables deferral period =
ayables deferral petlo (Cost of goods sold)/365

Cash Inventory Average Payables
conversion = conversion + collection - deferral

cycle period period  period
Accounts _ Credit sales » Length of
receivable ~  per day collection period
ADS — (Units sold)(Sales price) _ Annual sales

365 365

Receivables = (ADS)(DSO)

Nominal annual cost _ Discount percentage y 365
of trade credit - 1 Discount Days credit is Discount
percentage outstanding  period
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CHAPTER 17
Single-period interest Forward exchange rate 1 +ry
rate parity " Spot exchange rate 1417
Expected t-year 1+,
forward exchange rate (Spot rate) (1 4 rf>

Py, = (Pp(Spot rate)

Py
Spot rate = —
pot rate P,

CHaPTER 18
NAL = PV cost of owning — PV cost of leasing

CHAPTER 19

Price paid for =~ Straight-debt = Value of
bond with warrants = value of bond = warrants

Par value of bond given up

Conversion price = P. = :
P Shares received

Par value of bond given up
CR

Par value of bond given up
P

Conversion ratio = CR =

CHap1ER 20

Amount left on table = (Closing price — Offer price)(Number of shares)

CHAPTER 21

I = LU + (rsU - rd)(D/S)
Isu = Wl + Wdlq
Tax savings = (Interest expense)(T'ax rate)

Horizon value of FCFni1  FCFy(1 +g)

unlevered firm Vun = ru - g U - g
Horizon value of TSni1  TSn(1+g)
. =HVrsn = =
tax shield ru-§g Iy —§g

N
FCF, HVun
VUnl vered — +
o ;(IWLQU)t (1+rsU)N
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1082 Appendix C: Selected Equations and Data

N
TSt HVTSN
VTax shield = 4 :
o tz;(l+rsU)t <1+rsU)N

Value of Opemﬁons = Vop = VUnicrerednd Vo raiohicld

Free After-tax Principal = Newly issued
FCFE = = -
cash flow interest expense  payments debt
_ Free  Interest Interest | Net change
“cash flow expense = tax shield in debt

FCFE — Net income — Net 1n\(estmenF in Nc?t change
operating capital in debt

FCFEy,, FCFEy(1+g)
HVecren = =
g — 8 Iy, — 8

ZN: FCFE. HVicrex
— (14 14)" (1—|—rSL)N

Vecee =

S = Vicrr + Nonoperating assets

Total value of shares to target shareholders  Percent required by NNew

Total post-merger value of equity target stockholders — nye, + noi

CHAPTER 24

/I\'P == WA/I\'A aF (1 - WA)/I\'B

Portfolio SD = o, = \/wﬁof\ + (1 = wy )03 + 2w, (1 — W,)PapOACs

0(05 — PaApOa)

Minimum-risk portfolio: w, = — 5
0y + 05 — 2p,p0A0B

op = \/ (1 - wre) o},
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Ty = I Cov(r, 1 Cov(r;, r
ri:rRF+(M RF) < (1 M)) :rRFJV_(rM_rRF)(M)

OM Opm M

b;

Variance of market returns T

SML = r; = rgp + (1 — tre)bi = rre + (RPy, )by
7 = b + o2
APT: 1 = rge + (r; — rre)biy + -+ + (1j — Ire)bj

Fama-French: r; = rgp + a; + bi(rm — 1re) + Ci(rgyp) + di(rp)

CHAPTER 25

_ o(PV of future CF)
~ E(PV of future CF)

Cv

In(CV? + 1)

Variance of project’s rate of return: o*= "

CHAPTER 26
MM, no taxes:

EBIT  EBIT

V:V: =
L7 U T WACC

Iy, = Tsu + Risk Pfemium = Iu + (rsU - rd)(D/S)

MM, corporate taxes:

VL = VU +TD
EBIT(1 - T
Vo s BBIT(L-=T)
Isu

I =ty + (rsU - rd)(1 - T)(D/S)

Miller, personal taxes:

v _ EBIT(1-T) EBIT(1-TJ(1-T,)
v Isu - I'sU(l - Ts)

CFy = (EBIT - I)(1 - Tc)(1 — Ts) + I(1 - Tq)

(1-T)(d-T,)

a-19 |°

Vo= Vy+ |1-

~ Covariance between Stock i and the market Cov(r;,rm) _ PiMOiOM (O’i )
= = = = Pim\| —

7
oM
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1084 Appendix C: Selected Equations and Data

Ehrhardt & Daves, impact of growth:

_ ECF

I‘sU_g

General case:

Vi, = Vu + Virax shield

l‘dTD
VTax shield —
Its — §
r
Vi = Vy + ( d )TD
Ires — g

Case for rrg = ryu:

I'dTD
VL =Vy+
I'su — §

I = Iy + (rsU - rd)

»|J

b = by + (by - bp)

»|J



