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Module 4.2

Valuation Corporate Bonds
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Overview
nCorporate bonds have additional risks

n Default risk (Measured by credit spread)
n Liquidity risk
n Embedded optionality (not addressed here)

n Callable
n Defaultable
n Convertible

nModeled as an additional LSC model 
curve
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Notation Review
nCoupon – annual dollar coupon
nm – coupons per year
nPar – notional amount (principal)
n f – fraction of payment period elapsed since 
last coupon (NAD/NTD)
nN – number of remaining cash flows
nCFi – ith cash flow, i = n: CFn = (Coupon/m) + 
Par, otherwise CFi = (Coupon/m)
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Selected Notation
nyd – yield to maturity with discrete 
compounding (dc)
nyc – yield to maturity with continuous 
compounding (cc)
nVB,dc – bond value based on dc
nVB,cc – bond value based on cc
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Bond Valuation (BV)
nDiscrete compounding, bond equivalent 
yield

nContinuous compounding

nNote that the bond value does not 
change, rather the yields are different
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Central Finance Concepts
nEmpirical observations

n 3M Libor and 3M CMT
n Spreads

n Term
n Credit

n Bond yields
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Digression: UST Issues
nExempt from state and local taxes
nHigh demand at times from repo market
nHigher levels of liquidity
n “Flight to quality” during global stress
nHPRs negative correlation with equities
nUS Treasury can print money
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Digression: UST Issues
nUnique benefits to banks (zero capital 
set aside)
nMuncipal bond advanced refunding 
vehicle
nLibor-based rate is a good proxy for the 
marginal dealer’s cost of funds

n Candidate replacements: OIS, SOFR, and 
AMERIBOR
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Selected Empirical 
Observations

nBase curve selection
n UST-based
n Libor-based
n Other

n Interest swaps good proxy for term spreads
n Collateralized, AA-rated banks
n Longer time to maturity, higher spreads

nCredit spreads
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More on Credit Spreads
nLower rating, higher spread (BB and B 
no longer reported)
nAA-rated bond fund is risky, but positive 
average return
nBB-rated fund is riskier, but may have 
higher average returns (period specific)
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Analysis of Credit Spreads
nCredit spread reflects

n Expected loss given default
n Likelihood of default
n Additional risk premium for bearing default 

risk
nHolding period return does not equal 
yield to maturity, even if held to maturity
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Quantitative Finance Materials
nLSC model applied to

n Base curve
n Credit spreads
n Bond valuation 

n Illustrate with BB yields
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Application of LSC Model
nCorporate bond valuation model

nLSC model fit to both based rate (r) and 
spread(s) (sp)
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LSC Curves
nBase rate curve

nSpread curves

nBond valuation
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Data Inputs
nBond inputs

n CMT yield
n BB spreads

nLSC inputs
n Scalars
n Number of factors
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Required Functions
nBond functions

n Number of coupons, fraction period elapsed
n Accrued interest, bond value (based on y), y

nLSC functions
n Bond value based on LSC parameters
n LSC rate for given maturity (for discount 

factors)
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CMT Discount Rate Solution
nDiscount rates based on CMT rates
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R Code Optimization
n  Minimize deviations between Coupon 
vector and inputted CMT rates

nNote if nlminb does not work, several 
other methods are attempted (BFGS, 
Nelder-Mead, and L-BFGS-B). See 
optimx documentation for details of 
methods
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Audit Checks for CMT
nCMT spot rate function

nCMT discount rate function
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BB Discount Rate Solution
nDiscount rates based on BB rates
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Computing Spread Factors
nSpread Factor Relations
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Xerox BB Bond (2 factors)

30 August 2023 © Financial Risk Management, LLC 32

nExpect quoted bond price with yield to 
maturity to fit well but not LSC BB-curve 
fit (interpret with caution)
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Xerox BB Bond (4 factors)
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nMore LSC factors does not mean closer fit
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Summary
nCorporate bond features

n Maturity
n Credit rating
n Liquidity
n Embedded optionality

nLSC decomposition
n Base rate
n Spread(s)
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