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Module 7.4

Static Risk Management
Stocks
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Overview
nExplore static risk measures applications 
with various stock valuation models
nReview technical details of return 
calculations
n Identify sample statistics and related R 
code applied to stock data
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Central Finance Concepts
nDividend discount models
nPractical consideration for rates of return
nSample statistics
nSRMs and the LSC model
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Gordon DDM and SRMs
nGordon dividend discount model

n Changes in the investor’s required rate of return
n First and second derivatives with respect to the 

assumed discount rate
n Estimate the modified stock duration, the 

Macaulay stock duration, and standard stock 
convexity

n Similar analysis with respect to growth rate

© Financial Risk Management, LLC 4

4

N-Stage DDM and SRMs
nMore variables to shock with NDDM
nGenerality of the NDDM affords the capacity 
to incorporate analysts’ viewpoints within the 
SRMs 
nApply SRMs to present value of expected 
dividends function
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Rates of Return
nGIPS compliance

nReview basic statistics
nSRM and the LSC model
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Quantitative Finance Materials
nSRMs and DDMs
nLSC model applied to PVD
nTechnical review of RoRs
nHPR stock statistics with illustrations 
using rolling data
nSRMs and the LSC model
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Gordon DDM and SRM
nGordon dividend discount model:

nModified duration (k):

nMacaulay duration (k): 

nConvexity (k): 
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Influence of Growth
nModified duration (g):

nMacaulay duration (g):

 

nConvexity (g):
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HPRs and SRMs
nBased on Taylor Series
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DDM with CAPM
nCAPM:
nValuation:
nModified duration (r):

nConvexity (r):
nHPR: 
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N-Stage DDM (Review)
nStub:
nSeries:

nFinal:

nValue:
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N-Stage DDM and SRM
nNumerical derivatives of underlying 
parameters
nLSC application of forward rates
nPotential LSC application of growth rates
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LSC Model of PVD
nLSC parameters and numerical 
derivatives

nAllows time series analysis of changing 
parameters
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PVDi = xi, j f j
j=0

N

∑
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Calculating Rates of Return
nGlobal Investment Performance 
Standards (GIPS)

n Interim Rate of Return
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IRoR = EMV + Inc − BMV
BMV
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Averaging Methods
nArithmetic Average:

nGeometric Average:
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Time-Weighted RoR Illustrated
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Linking Method
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Index Method
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Indexes
nGeneral Approach:
nPrice-weighted Index: (DJIA)

nValue-weighted Index: (SP 500)
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Equally-Weighted Indexes
nEW Arithmetic

nEW Geometric

nCRSP (both) and Value Line (geometric)
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Index Choice
nEqually-weighted

n When account is small relative to size of smallest 
available financial instruments

n Able to buy as much of any instrument as desired
nValue-weighted

n When account is large relative to size of smallest 
available financial instruments

n Unable to buy as much of smaller instruments as 
desired
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HPR Stock Statistics
nDiscretely compounded, periodic returns

nContinuously compounded, periodic

nDollar profit, periodic
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Using the zoo Package in R
nThe zoo package makes time series 
manipulations easier
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Sample Statistics
nMean

n Sample Average:

n Geometric Average:

n Harmonic Average:
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Rolling Statistics
nRemove NAs in first row, use rollapply() 
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Clearly, the onset of the pandemic resulted in a price movement that defies any sort of 
predictability based on data analytics, regardless of level of sophistication.
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Rolling means are very unstable and nearly the same for continuously compounded and
discretely compounded returns. Dollar changes also track very closely early but diverge
with higher prices.
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Standard Deviation
nPopulation:

nSample:
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Rolling standard deviations are nearly the same for continuously compounded and
discretely compounded returns. Dollar changes also track very closely early but diverge
with higher and more volatile prices.
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Skewness
nPopulation:

Sample:
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Positive Skewness
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Negative Skewness
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Rolling skewness is also very unstable and nearly the same for continuously compounded and
discretely compounded returns early. The three measures diverge after the onset of the pandemic.
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Excess Kurtosis
nPopulation:

nSample:
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Interpreting Kurtosis
n          Mesokurtic (Normal and binomial)
n          Leptokurtic (Sharper peaks and 
fatter tails, lognormal, Laplace, and 
logistic)
n          Platykurtic [Flatter peaks and 
thinner tails, uniform and Bernoulli 
distribution (p=1/2)] 
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γ K ,s = 0

γ K ,s > 0

γ K ,s < 0
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Rolling kurtosis is nearly the same for all three measures except after shocks. Again, the 
three measures diverge after the onset of the pandemic.
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SRMs and the LSC model
n  LSC valuation framework

n  SRMs
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Note that a positive shock to LSC level growth is the same as a negative shock to LSC level
discount rate. The sensitivity of the LSC slope discount rate is greater is size than the LSC
slope growth. VCF denotes the value per dollar of cash flow.

39

R Code Application
nWendy’s and McDonalds
nDetailed analysis of HPR statistics

n Mean
n Standard deviation
n Skewness
n Excess kurtosis
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Clearly, Wendy’s and McDonalds generally move together but also diverge from time-to-time.
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Again, Wendy’s and McDonalds rolling means are unstable. Sometimes one is higher than
the other. It would be very difficult to predict.
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Wendy’s and McDonalds rolling standard deviations are much more predictable in terms of
ordinal ranking. Wendy’s simply has a higher standard deviation.
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Again, Wendy’s rolling standard deviations is higher than McDonalds.
The magnitude of this difference varies, however.
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Wendy’s less McDonalds rolling skewness is quite erratic defying predictability.

45

© Financial Risk Management, LLC 46

Wendy’s less McDonalds rolling kurtosis is also somewhat erratic defying predictability.
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Summary
nExplored static risk measures 
applications with various stock valuation 
models
nReviewed technical details of return 
calculations
n Identified sample statistics and related R 
code applied to stock data
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