Delayed Annuities 
Timeline for N-period annuity starts in period M+1Solving for n, PMT, or FV               Solving for PV                      I% no shortcut unless PV = 0
Set PV = PV x (1+r)^M                    Set PMT = C  (1+r)^M      (* - on 

Date:  0, M, M+1, M+N.  Amount: 0, 0, C, C (match them)

Perpetuities PV = C/r
Growing Annuities  Determinants of Interest Rates 
Nominal Interest Rates: Actual Market Interest Rates that build in inflation
Real Interest Rates: the pure time value of money excluding inflation




g = growth rate, C1 is the starting
· I% = (r - g)  100 ÷ (1 + g)
· PMT = C1 ÷ (1 + g)
and divide any extra final payment by (1+g)N

Quoted Interest Rates 
	Effective Annual Rate (EAR)
	Annual Percentage Rate
	Mortgage Rate

	r = (1 + EAR)1/m – 1
C/Y is always 1
	r = APR / m
C/Y = P/Y
	r = (1+MR/2)2/m - 1
C/Y = 2


Valuing Bonds
	
	Express the YTM as an APR
	Express the YTM as an EAR

	FV = face value
	C/Y = 2
	C/Y = 1


Bonds - 6Price < face value (discounted bond)
Coupon rate > YTM (Premium)
Equal each-other is (at par) 
Constant Div. Po(perpetu)= D/Re ; Re required rate of re
Growth. Po = D/Re-g; ex 2.5/share, 4%grow, 12%return
I%= (12-4)/1.04
PMT= 2.5/1.04

n = Term to Maturity: Default: Multiply by 2
I% = Yield to Maturity (YTM): Annual Interest on the Bond / Market Yield / Required Return)
PV = Price of Bond, In Dollars if Stated: Selling Value % * 1000
PMT = Annual Coupon: Coupon Rate * Par(face value)  [Default: Divide by 2] [Put in %]: (coupon rate * face value / 2)
FV = Face Value or Par: 1000
p/y = Default: 2 (unless stated otherwise)
c/y = Default: 2 (unless stated otherwise)
SHARE VALUATIONS/FAIR SHARE PRICE [Cash Flow Function]
i%: investment’s return;List: 0, price per dividend, last one + expected price of dividend
P = (dividend price + Trade Share Price) / 1+R [PV = Price for calculator]
CONSTANT DIVIDEND (NO GROWTH): fixed dividend forever
P0 = D / RE; RE = required rate of return
n = 999999; PMT = Price per share; PY = CY = 1
CONSTANT DIVIDEND GROWTH: dividend increased by constant % every period
P0 = D / RE - g
n = 999999; i% = (r - g) x 100 / 1+ g; PMT = C1 / (1+g); PY = CY = 1
CHANGING DIVIDEND GROWTH: settles to constant growth eventually
1) Compute the dividends until the last period before constant growth begins [PVx1.g]
2) Find the expected stock price at the time that the constant growth begins
n = 999999; i% = (r - g) x 100 / 1+ g; PMT = final dividend before constant; PYCY = 1
3) Compute the current PV of the stock, using the results from steps 1 and 2
Cash Flow List: 0, 1st payment, 2nd payment, ... last payment + step 2 #

7/8 – Stocks
Capital Gain Return = (Price Sold – Price Purchased) / Price Purchased
Dividend Income Return = (CF1 + CF2 … + CFn) / Price Purchased
Annualized Holding Period Return (Annualized HPR) = {(HPR + 1) ^ (1 / n)} – 1
Dividend Yield = Dividends Period / Initial Stock Price Period = D / P Initial
Current Yield = Dividends Period / Current Stock Price Period = D / P Current
PV Growth = PV Non-Growth + Net Present Value of Growth Opportunities (NPVGO)
PV Growth = D1 / RE – g

Formula for Common Stock: P0 = D1 / r – g
Dividend Growth Model: Pt = Dt +1 / RE – g
RE = Required Rate of Return on Equity
Price/Earnings Ratio = Market Value Per Share / Earnings Per Share
Market-To-Book Ratio = Markey Value Per Share / Book Value Per Share
Pt = Dt + 1 / RE
PV = D / RE
D0 = D1 / 1 + g

	NPV
	IRR
	PBP

	Accept if NPV > 0
Reject if NPV < 0
Indifferent if = 0
	IRR is the rate at which NPV is 0 
Accept if IRR > required rate if return (r)
Reject if IRR < r
	PBP is the period of time for investment to “payback” its cost
Accept if PBP < pre-specified length of time
reject if PBP > pre-specified length of time
IF THERE is a discounted rate add in the I% if not 0
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CCA (capital cost allowance) : allowable deduction > reduces taxesNet cash flow (excluding the CCA tax shield)
Revenues
Less: expenses(ex depr. Inter.
= EBITDA
Less: Taxes
= Free cash flow from earnings(ex cca
Less: change in net working capital
Less: capital expenditures
Plus: gross salvage value
= incremental free cash flow(ex cca
Usual calculation
Revenues 
Less: non-interest expenses
= EBIT
Less: taxes
Plus: depreciation
= free cash flow from earnings
Less: change in net working capital 
Less: capital expenditures
Plus: net salvage value 
= incremental free cash flow

Net salvage value(NSV) = S- (S-UCCE) * (d*T / R+d)
PV (CCA tax shields) = (I*d*t/d+r)(1+0.5r/1+r) – (s*d*t/ d+r)((1/(1+r)n) 

= (0.5+ 0.5/1+R) * (i*d*T) – 1/(1+R)N * (s*d*t/ R+d)
d= cca rate, t=tax rate, r=discount rate, n=# of years, i=initial cost of asset, N = # of years until salvage





12 
WACC = Average “r”
	Step 1: Cost of Debt (rD)
	Step 2: Cost of Equity (rE)
	Step 3: cost of preferred equity (rP)

	*Yield to Maturity
Price of Bond = sum(coupons/(1+r)^t) + FV/(1+r)^t
R= cost of debt;                  PMT=FV x coupon % / 2
N,PMT,I : related *Annual term x 2
	1: Div discount model
Po = D1/r-g: (rE)= (D1/Po)+g
2: CAPM;       (Rm-rF)= market risk free premium
RE = rF + beta - (Rm-rF)
	(constant div paid indefinitely, par value $100)
PV = CF/r               ex. 4.5%per stock for 81.82
Po = D/rp                      rp = (0.045)(100)/81.82
Rp = D/Po 

	Step 4: market value of debt
	Step 5: MV of equity
	Step 6: MV of preferred equity

	Market Value = value today 
*Ignore book value = value when issued
MV of debt = (# of bond)(current price per bond)
	MV(equity) = (# of share)(current price per share)
Price per share: Po = D1 / r-g
Common share=e & preferred share is Pre e
	*par value = 100
MV(pre e) = (# of pref share)(current price per share)



Step 7: Find WACC
Asset/Value of company (V) = D + E + P in market value; WACC = (D/V) (rD)(1-t)+(E/V) (rE)+(P/V)( rP)
16
	Firms debt to value ratio = D/(E+D)
Lever cost of e 
Re = ru +(D/E)(ru-rD) ru;WACC
	Unlevered equity
*no debt
	Levered equity
With debt: increase the risk of equity and raise its equity cost of capital

	M&M I no tax: how ever change e/d, a is the same
Vu = VL ------> share price is constant 
Value of anything (Vu) = PV of FCF
Vu = EBIT (1-t) / WACC
Firm value = EBIT/WACC: all constant
	M&M II no tax
Cost of equality(rE) increase with more leverage
RA or WACC= (D/V)(rD) + (E/V)(rE)
RE = rA + (rA- rD)(D/E) 
IS: rev-exp=EBIT-interest=EBT-Tax=Net income
	M&M with tax
VL = Vu + PV(interest Tax shield)
Ints tax shield = (interest expense)(tax rate)
= (debt)(interest rate)(tax rate)
Firm Value= EBIT(1-t)/WACC or FCF/WACC


Home Made Leverage = stock +personal borrowing(buying)= more levered cash
Stock + personal lending(selling) = unlevered cash flow or less levered: assumption borrow/lend same rate, no tax

17 Payout policy: firm choose alternate way to pay out cash to shareholders
Pcum = current Div + PV(future Div) ex 2+4.80/0.12
P (repurchase)  = new price per share / rate, Pex: ex-Div stock price
USE OF free cash flow- Retain(invest new proj, increase cash reserve) , payout(repurchase shares, pay Div)
Enterprise Value = PV(future FCF) = 48/12% =400; Pex = PV(future Div) = 4.80/0.12 = 40
Split ratio = current stock price / desired stock price

23 leasing 
PV(lease payment) = purchase price – (residual value) *MV after the end of lease
PV(lease payment) = PP – (residual v/(1 + (APR%/12months)^n) ---- n is years times months

PV(lease payment) = L * [1 + (1/{APR/12}) (1-(1/[1+APR/12]^n-1)]
L(lease) = PV / [1 + (1/{APR/12}) (1-(1/[1+APR/12]^n-1)]
PV(loan) = Purchase price ; r =  APR/12
M(loan) = PP / (1/{APR/12}) * (1 – (1/r^n))
PV (re value) = PP – PV(lease payment)
[bookmark: _GoBack]
Net Advantage to leasing (NAL)
	BUY (loan is End)
Investment (-)
CCA tax shield (+)
Salvage (+)
	Lease (lease is Bgn)
After tax lease payment (-)
(pre debt)(1-t)
Discount rate = after – tax cost of debt


NAL = NPV leasing – NPV buying: NAL > 0(lease), = 0(indifferent), <0(buy)
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