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Module 4.1

Valuation US Treasuries
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Overview
n  Review technical details of US Treasuries 
(USTs)
nUnderstand weaknesses of traditional 
valuation approach
nApply LSC model to constant maturity 
treasuries (CMT) for the purpose of relative 
UST valuation
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World Bond Markets
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China 10%
$169 Trillion
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World Bond Markets
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China 10%

$247 trillion, 1Q, 2018
(all debt)
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World Stock Markets
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Foundations

World Stock Market 
$76.3 trillion in 2017
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World Stock Markets
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US Treasury Market
n15% of global bond market
n37% of US bond market
n$16 trillion (Q1, 2019)
nUST denotes both notes and bonds

n Semi-annual pay
n Quoted without accrued interest
n Quoted as % of Par
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Central Finance Concepts
nTraditional U.S. Treasury valuation
nQuoted bond price in the market
nYield to maturity
nConstant Maturity Treasuries (CMT)
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UST Quotation Conventions
nQuoted as percent of par

n 101-16 = 101 + 16/32 = 101.5% of Par
n 101-165 =  101 + (16 + 5/8)/32 

= 101 + 16.625/32 = 101.51953125 
n 101-16+ = 101 + (16 + 4/8)/32

= 101 + 16.5/32 = 101.515625
nPar = $100 (and multiples of $100)
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Higher
Coupons,
Larger
Change

2/17/19
WSJ
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UST Technical Details
nMBF – modified business following
nPaid on business day, if not, following 
business day without corresponding 
interest
n30/360 day count basis (1/2 stated 
coupon)
nAll coupons will be the same

30 August 2023 © Financial Risk Management, LLC 11

11

Yield to Maturity
nSimply a function of the UST market price
nMathematical result based on a particular 
bond valuation expression

n Discretely compounded valuation equation
n Continuously compounded valuation equation

nSimply a tautology without much insight
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Constant Maturity Treasuries
nCMT data is freely available
nBased on on-the-run (OTR) UST securities
nProvides a yield estimate even when no 
bond is trading at that maturity
n Illustrated on next slide
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Constant Maturity Treasuries
nCMT properties

n 3 months to 30 years
n Interpolated by the Department of the 

Treasury from the daily yield curve (not 
public)

n Based on the closing market bid yields of the 
actively traded Treasury securities 

n Available in H.15 file produced by the Board 
of Governors of the Federal Reserve System
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Applying LSC Model to CMTs
nCMT yields form the basis for estimating a 
base spot rate curve
nFitted model used to estimate any 
maturity CMT proxy
nDerived discount rates form basis for 
valuing any UST
nProvides independent valuation approach
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Quantitative Finance Materials
nReview technical details of UST valuation
nComputing yield to maturity

n Discrete compounding
n Continuous compounding

nApplying the LSC model to CMTs
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Selected Notation
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)

30 August 2023 © Financial Risk Management, LLC 18

18



4

Accrued Interest
nAccrued interest is legally defined:

nFraction of period already elapsed

nQuoted price
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Bond Valuation (BV)
nDiscrete compounding, bond equivalent 
yield

nContinuous compounding

nNote that the bond value does not 
change, but the yields are different
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Bond Valuation Example
nSettlement date: 6/4/2021
nMaturity date: 5/15/2041
nCoupon rate: 2.25%
nQuoted bond price: 100-13
nReported yield to maturity: 2.224632%
nThus, semi-annual pay implies 40 
remaining coupons
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Intermediate Calculations
nNAD = 20 (16 in May and 4 in June)
nNTD = 184 (16+30+31+31+30+31+15)
n f = NAD/NTD = 20/184 = 0.1086957
nAIB = f(CR/m)Par = 0.1086957(0.0225/2)100 
= 0.1222826
nThus, accrued interest is $1,222.83 per 
$1,000,000 par
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Bond Valuation
nBased on the data above, we have

nNote: 100-13 implies 100.40625
nAdding AI, market value of 100.528533 
(close enough due to y rounding)
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Bond Yield to Maturity (y)
nDerived from simple bond math for

nThe bond function can alternatively be 
based on continuously compounded formula
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Solving for y
nSetting the bond valuation equation to zero

nExample with prior data
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Weakness of Yield to Maturity
nOverlapping yields

n 5 year compared to 10 year
n Marginal information of the next year

nSharply declining volatility of yields for 
longer maturities
nCoupon effects
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LSC Application
nOLS regression

nCoefficients
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LSC applied to UST
nUST valuation independent of individual UST

nSpot rates and LSC estimated spot rates
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Relative UST Valuation
nAssuming no error in LSC estimate

nEach discount factor based on LSC 
model
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R Code Comments
nValuation UST Test.R (Traditional)

n UST Functions.R
nUST Book Spreads Over CMT Test.R (LSC)

n UST Book Inputs.R
n USTYYYYMMDD.xlsx
n CMTYYYYMMDD.xlsx
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Traditional Analysis
Key Functions

nCouponsRemaining(B): Number of 
remaining payments, semi-annual frequency
nElapsed(B): Fraction of coupon period 
elapsed, last, next, & current date
nFractionElapsed(B): Only fraction of period 
elapsed
nAccruedInterest(B): Dollar accrued interest 
based on par amount
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Traditional Analysis
Key Functions

nBondValue(B): Dollar bond value including 
accrued interest
nTimeToMaturity(B): Years to maturity of bond
nPriceDifference(YTM, B): Difference between 
market price and model value
nYieldToMaturitySolver(B): Estimates yield to 
maturity using optimize
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Input Structure in Data Frame
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Intermediate Building Blocks
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Example Bond Function
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Deploying the LSC Model
nUST Book Spreads Over CMT Test.R
n Input files

n UST parameters for portfolio
n CMT parameters

nOutputs
n Various data derived from valuing UST 

bonds based on CMT curve
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LSC CMT Example (4 Factors)
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Relative Error in LSC Fit
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Absolute Error (% of Par)
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Yield Differential (in bps)
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Summary
nReviewed technical details of US 
Treasuries (USTs)
nWeaknesses of traditional valuation 
approach (overlapping yields)
nApply LSC model to constant maturity 
treasuries (CMT) for the purpose of 
relative UST valuation
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