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Module 4.3

Valuation Stocks

1

Overview
nReview dividend discount models (DDM)
nBrief tour through stock market returns
nN-stage DDM

n Unique growth for each stage
n Unique forward rate for each stage

nModel illustrated
nLSC applied to PVD
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Central Finance Concepts
nQuick tour through the stock market

n Stocks perform well in the long run for 
countries that have survived

n Each decade witness significant losses
nValuation is based on the present value 
of predicted future dividends
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Quick Tour-U.S. Stock Market
nValue-weighted returns
nDividend included
nBy decade

n Generally positive
n Each decade has severe decline

nGeneral results are contingent on 
country surviving
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Dividend Discount Models
nGordon (1959) single factor DDM

n Constant growth rate
n Constant discount rate

nN-stage DDM
n Stage varying growth rates
n Stage varying discount rates

nLSC model DDM
n LSC fit to growth curve
n LSC fit to forward discount rates30 August 2023 © Financial Risk Management, LLC 17
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Factor Reduction with LSC
nComplex PVD models still can be 
estimated with parsimonious LSC models
nFour factor DDM, quarterly pay

n 2 factor LSC fit
n 3 factor LSC fit
n 4 factor LSC fit
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Quantitative Finance Materials
n Instrument valuation based on DFAA
nGeneric DDM
nGordon growth DDM
nN-stage justification and illustration
nLSC applied to PV dividends
nLSC applied to f and g
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Instrument Valuation
nDiscount factor adjusted approach

n pt,j – subjective probability, time t, state j
n CFi,t,j – expected cash flow
n RPi,t,j – risk premium
n rt – risk free rate

30 August 2023 © Financial Risk Management, LLC 23

Pi =
1

1+ rt + RPi,t , j( )t
pt , jCFi,t , j

j=1

m

∑
t=1

T

∑
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Dividend Policy Example
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Dividend Policy Example: Southern Company, 10 Year Period
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Generic DDM
nStock value

n               – present value of ith dividend
n                 – expected dividend
n           – present value of dividend  
n Competing issues

n Discount factor declining
n Expected dividends rising
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VS ≡ PV τ i ,t( ) Et D τ i ,t( )⎡⎣ ⎤⎦{ }
i=1

∞

∑ = DPVi
i=1

∞

∑

PV τ i ,t( )
Et D τ i ,t( )⎡⎣ ⎤⎦
DPVi
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Gordon Growth DDM
nConstant growth

n k – discount rate (constant)

n g – dividend growth rate 
n Very simple, but crude
n Is constant k and constant g internally 

coherent? Empirically corresponds?
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VS =
D0 1+ g( )
k − g

k = r + β E rM( )− r⎡⎣ ⎤⎦
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N-Stage DDM Assumptions
nQuarterly dividends, change 1x per year
nN stages 

n Constant growth rate within each stage
n Constant discount rate within each stage

nStub (Initial) year has H remaining 
dividends
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P0 = D−1 e
− f0 Δτ k

k=1

q

∑

q=1

H

∑
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Series with Continuous 
Compounding
n Infinite series

nFinite series
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B∞ = e− x i( )
i=1

∞

∑ = 1
ex −1

BN = e− x i( )
i=1

N

∑ = 1− e
− x N( )

ex −1
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N-Stage DDM
nStock Value:
nStub:

nSeries:

nFinal:
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VS = Stub+ Series+ Final

Stub = D−1 e
− f0 Δτ k

k=1

q

∑

q=1

H

∑

Series = D−1e
− f0 Δτ k

k=1

H

∑
e− fi−gi( )mi

i=1

j−1

∏⎡
⎣
⎢

⎤

⎦
⎥ e

f jΔτ 3( ) + e f jΔτ 2( ) + e f jΔτ 1( ) +1⎡
⎣

⎤
⎦
1− e− f j−g j( )mj

e f j−g j( ) −1j=1

N−1

∑

Final = D−1e
− f0 Δτ k

k=1

H

∑
e− fi−gi( )mi

i=1

N−1

∏⎡
⎣
⎢

⎤

⎦
⎥ e

fNΔτ 3( ) + e fNΔτ 2( ) + e fNΔτ 1( ) +1⎡
⎣

⎤
⎦

1
e fN −gN( ) −1
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One Stage, No Growth
nN=0, g=0, H=2, Δ𝜏1=0.1, D-1=$1, f0=10%
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VS = D−1 e
− f0 Δτ k

k=1

q

∑

q=1

H

∑ + D−1e
− f0 Δτ k

k=1

H

∑
e f0Δτ 3( ) + e f0Δτ 2( ) + e f0Δτ 1( ) +1⎡
⎣

⎤
⎦
1

e f0 −1

= $1 e−0.1 0.1( ) + e−0.1 0.1+0.25( )⎡
⎣

⎤
⎦ +$1e

−0.1 0.1+0.25( ) e0.1 0.25( ) 3( ) + e0.1 0.25( ) 2( ) + e0.1 0.25( ) 1( ) +1⎡
⎣

⎤
⎦
1

e0.1 −1

= 0.990050+ 0.965605+ 0.965605 1.077884+1.051271+1.025315+1( ) 1
1.105171−1

= 1.955655+ 0.965605 4.154470( ) 9.508325( ) = 40.099033
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One Stage Growth 
nN=1, g1=5%, f1=12%
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VS = D−1 e
− f0 Δτ k

k=1

q

∑

q=1

H

∑ + D−1e
− f0 Δτ k

k=1

H

∑
e f1Δτ 3( ) + e f1Δτ 2( ) + e f1Δτ 1( ) +1⎡
⎣

⎤
⎦

1
e f1−g1( ) −1

= $1 e−0.1 0.1( ) + e−0.1 0.1+0.25( )⎡
⎣

⎤
⎦ +$1e

−0.1 0.1+0.25( ) e0.12 0.25( ) 3( ) + e0.12 0.25( ) 2( ) + e0.12 0.25( ) 1( ) +1⎡
⎣

⎤
⎦

1
e 0.12−0.05( ) −1

= 1.955655+ 0.965605 1.094174+1.061837 +1.030455+1( ) 1
1.072508−1

= 1.955655+ 0.965605 4.186466( )13.791582 = $57.707746
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Two Stage Model
nN=2, g2=2%, f2=9%, m1=5 years
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VS = $1 e
−0.1 0.1( ) + e−0.1 0.1+0.25( )⎡

⎣
⎤
⎦

+$1e−0.1 0.1+0.25( ) e0.12 0.25( ) 3( ) + e0.12 0.25( ) 2( ) + e0.12 0.25( ) 1( ) +1⎡
⎣

⎤
⎦
1− e− 0.12−0.05( ) 5( )

e 0.12−0.05( ) −1

+$1e−0.1 0.1+0.25( )e−0.12 5( )e0.05 5( ) e0.09 0.25( ) 3( ) + e0.09 0.25( ) 2( ) + e0.09 0.25( ) 1( ) +1⎡
⎣

⎤
⎦

1
e 0.09−0.02( ) −1

= 1.955655+ 0.965605 1.094174+1.061837 +1.030455+1( )1− 0.7046881.072508−1
+0.965605 0.548811( ) 1.069830+1.046028+1.022755+1( )13.791582
= $57.258625
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Three Stage
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Four Stage
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PV(Expected Dividends)
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LSC Model Details
nPVD

nExplore number of factors necessary to 
fit PVD curve
nFigures above, 4 factors fit well
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yPVD ,i = xi, j f j
j=0

N

∑
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LSC Model-Growth and 
Discount Rates
nSeek to apply to apply the LSC model 
framework to equity market data only
nBased solely on available equity-based 
information, seek alternative framework
nTwo factor LSC applied to

n Forward discount rates
n Forward growth rates

30 August 2023 © Financial Risk Management, LLC 38

38

Valuation Framework
nForward discount rates and growth rates

nTwo factor LSC model applied to
n Growth

n Forward discount rates
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V = CF0
e

g jτ j
j=1

i

∑

e
f jτ j

j=1

i

∑i=1

∞

∑ = CF0 e
g j− f j( )τ j

j=1

i

∑

i=1

∞

∑ = CF0 e
− f j−g j( )τ j

j=1

i

∑

i=1

∞

∑

g j = Lg + scg , jSg

f j = Lf + sc f , jS f
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LSC Valuation Details
nScalars:

nLSC model valuation approximation

nValue per unit of initial cash flow
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scg , j =
sg
τ i
1− e−τ i sg( ) sc f , j =

s f
τ i
1− e−τ i s f( )

V = CF0 e
− Lf +sc f , jS f − Lg+scg , jSg( )⎡
⎣

⎤
⎦τ j

j=1

i

∑

i=1

∞

∑

VCF = e
− i Lf −Lg( )− sc f , jS f −scg , jSg( )
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∞

∑
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In Perpetuity
nAt some distant point in the future

nClosed form equivalent

nSolving for the long-run forward rate
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VCFn = e− i Lf −Lg( )
i=1

∞

∑

VCF = 1

e Lf −Lg( ) −1

L̂ f = ln 1+
1

VCF! L

⎛
⎝⎜

⎞
⎠⎟
+ L̂g
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Model Assumptions
nLong-term growth rate proxied by long-
term interest rate (e.g., Libor)
nApply dampener to account for lack of 
complete adjustment

nAgain, four critical values

30 August 2023 © Financial Risk Management, LLC 42

VCF! L =VCF + D VCF −VCF( )

VCF = e
− L̂ f +sc f , j Ŝ f − L̂g+scg , j Ŝg( )⎡
⎣

⎤
⎦

j=1

i

∑

i=1

∞

∑
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Iteration 1: Slopeg

nLong-run growth rate assumed to be 
some base curve Level parameter
nGiven overall cost of equity and cash 
flow yield, solve for growth rate Slope

nRecall VCF = 1/Cash flow yield
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VCF = e
L̂g+scg , jSg( )

j=1

i

∑

1+ k( )ii=1

∞

∑
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Iteration 1 Illustration
nBroad market (SPY) calibration

nSlopeg = 9.6179%. 
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1
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∞

∑
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Iteration 2: Levelf
nBased on damper and average VCF

nApplying to solve for Levelf

nBroad market (SPY), VCF = 52.6316, D 
= 50%, Average VCF = 47.5313: VCF^ = 
50.08145 and Levelf^ = 5.9771%
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VCF! L =VCF + D VCF −VCF( )
L̂ f = ln 1+

1
VCF! L

⎛
⎝⎜

⎞
⎠⎟
+ L̂g
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Iteration 3: Slopef 
nBroad market (SPY)

nThus, Slopef = –2.3815% 
nTherefore, we have a fully specified 
stock valuation model based solely on 
equity market inputs
nModel ready for empirical assessment
30 August 2023 © Financial Risk Management, LLC 46

52.6316 = e
− 0.058822+10
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∞
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LSC Valuation Illustration
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LSC Valuation Illustration

30 August 2023 © Financial Risk Management, LLC 48

48



9

LSC Valuation Illustration
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LSC Valuation Illustration
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LSC Valuation Illustration
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Alternative LSC Approach
nThree key curves

n Base rate curve (UST or Libor)
n Credit spread curve (BB – UST or Libor)
n Growth rate curve (Equity market based)

nModel (not yet developed)

nExplore implied growth parameters
30 August 2023 © Financial Risk Management, LLC 52

Vt ≡ D−1,t DFi,t
g

i=1

∞

∑ = D−1,t
i=0

∞

∑e− ri ,t
LSC+spi ,t

LSC+gi ,t
LSC( )τ i
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Summary
nDividend discount models reviewed
nBrief tour through stock market returns
nN-stage DDM

n Unique growth for each stage
n Unique discount rate for each stage

nLSC applied to PVD
n Four factors appear adequate
n Equity market based LSC model
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