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Bond

Introduction

• Bond = fixed income investment in which an investor loans money to an 
entity (typically corporate or government) which borrows the funds for a 
defined period of time at a variable or fixed interest rate

• Bonds are used by companies, municipalities, states and sovereign 
governments to raise money and finance a variety of projects and activities.

• Face value (Notional) = money amount the bond will be worth at its 
maturity and the reference amount the bond issuer uses when calculating 
interest payments

• Coupon rate = rate of interest the bond issuer will pay on the face value of 
the bond, expressed as a percentage (variable or fixed interest rate)

• Coupon dates = dates on which the bond issuer will make interest payments 
(annual or semi-annual)

• Maturity = date on which the bond will mature and the bond issuer will pay 
the bond holder the face value of the bond
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Bond

Valuation

• Bond valuation = bond's value is equal to the present value of its 
expected (future) cash flows. 

• Face value (Notional) = 100M

• Coupon rate = 5%

• Coupon dates = annual

• Maturity = 5 years

• Credit risk adjustment

• No credit risk = 125M

• Government bond = 131M

• Corporate bond (A) = 114M
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Bond

Structured instrument
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Bond

Structured instrument – valuation

• Face value (Notional) = 100M

• Coupon rate = cumulative coupon based on performance of basket of 10 
shares (capped to 33%) + best performed share is eliminated from basket on 
semiannual basis

• Coupon dates = cumulative coupon is paid once at the maturity date

33%

26%

20%

9%

33%

Simulation needed
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Market data

Price history
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Market data

Credit yield

• Credit quality of the issuer:

− Government bonds / Municipal bonds

− Mortgage bonds

− Corporate senior unsecured bonds

− Subordinated bonds

• Other components used in valuation:

− Credit margin

− Liquidity margin

− Basis margin
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Market data

Yield and volatility

VOWG LVMH XOM NKE NESN TOY VOD CAN ROG MCD

22.18% 11.92% 12.06% 16.28% 12.13% 18.83% 11.92% 21.07% 14.11% 8.58%

• Expected yield of the basket:

− Equity individual yields

− S&P dividend yield

− Interest rate model

• Volatilities:

− Observed volatility

− Exponentially weighted average

− GARCH

• Correlation:

− Cholesky decomposition
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Market data

Correlation

Correlation VOWG LVMH XOM NKE NESN TOY VOD CAN ROG MCD

VOWG 1.000 -0.003 0.417 -0.190 0.037 0.401 0.281 0.437 0.356 -0.550

LVMH -0.003 1.000 -0.378 0.820 0.766 0.715 0.572 0.407 0.528 0.570

XOM 0.417 -0.378 1.000 -0.341 -0.042 -0.083 0.003 -0.213 0.173 -0.200

NKE -0.190 0.820 -0.341 1.000 0.867 0.748 0.705 0.334 0.715 0.699

NESN 0.037 0.766 -0.042 0.867 1.000 0.780 0.711 0.276 0.823 0.579

TOY 0.401 0.715 -0.083 0.748 0.780 1.000 0.763 0.616 0.891 0.254

VOD 0.281 0.572 0.003 0.705 0.711 0.763 1.000 0.292 0.770 0.347

CAN 0.437 0.407 -0.213 0.334 0.276 0.616 0.292 1.000 0.399 -0.076

ROG 0.356 0.528 0.173 0.715 0.823 0.891 0.770 0.399 1.000 0.286

MCD -0.550 0.570 -0.200 0.699 0.579 0.254 0.347 -0.076 0.286 1.000

Cholesky VOWG LVMH XOM NKE NESN TOY VOD CAN ROG MCD

VOWG 1.000 -0.003 0.417 -0.190 0.037 0.401 0.281 0.437 0.356 -0.550

LVMH 0 1.000 -0.377 0.820 0.767 0.716 0.573 0.408 0.529 0.569

XOM 0 0 0.827 0.057 0.280 0.024 0.123 -0.293 0.271 0.295

NKE 0 0 0 0.537 0.428 0.438 0.524 0.185 0.621 0.207

NESN 0 0 0 0 0.387 0.056 0.007 -0.129 0.162 -0.021

TOY 0 0 0 0 0 0.362 0.021 0.227 0.228 -0.082

VOD 0 0 0 0 0 0 0.550 -0.235 0.005 0.060

CAN 0 0 0 0 0 0 0 0.632 -0.058 0.016

ROG 0 0 0 0 0 0 0 0 0.230 -0.021

MCD 0 0 0 0 0 0 0 0 0 0.482
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Simulation

Combine all together

• Several simulation modules are combined together:

Cash flow 

generator

Interest rate 

model

Credit risk 

analysis

Liquidity risk

Discount rates

Value-at-Risk

Volatility model

Basis risk

Pricing module
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Simulation

Results

• Huge amount of market data from 
different sources required

• Extensive computer power needed 
for simulation

• Face value of the bond = 100M

• Final price of the bond = 106.7M

• Value-at-Risk = 8.3M
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