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Outline

• Rates and yields
• Exercise: ”price2yield” function p.35 in the 

lecture notes
• Risk measures

– Variance/covariance matrix
– VaR, Expected shortfall
– Modified duration and convexity

• Calculating returns
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Rates and yields

• As always in finance the price of an asset is 
the discounted value of future payments

• The action in bond pricing comes from:
– Finding the appropriate discount rate

• The one that matches the risk of the cashflows (credit 
grade)

• And, the one that matches the timing of the cashflows
• And, finally, it is important to remember that the 

interest rate curve is a dynamic entity 
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Rates and yields

• Example yield curves
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Rates and yields

• Example of an yield curve evolution
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Rates and yields

• With zero coupon rate we mean the solution 
to:

• With yields we mean the solution to:
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Rates and yields

• Zero coupon rates are the fundamental building 
block in the fixed income pricing literature

• The are derived from the most liquide bonds in 
the market

• And used to price other bonds and derivative 
instruments

• For strategic asset allocation purposes we will 
argue that it makes sense to look at yields
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Rates and yields
• Strategic asset allocation is NOT about:

– Pricing individual instruments
– Finding trading oportunities in the market

• Strategic asset allocation is about:
– Calculating returns for asset class indeces
– Converting these prices into returns, or
– Calculating the returns directly via an 

approximation scheme
• For this yields and yield evolutions are 

somewhat easier to handle
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Exercise

• Replicate the function ”price2yield” on page 
35 in the lecture notes and add explanatory text 
to the function so that your colleagues can 
understand how the function works

• What kind of function handeling does the code 
use?
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Risk measures
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Risk measures



(c) K. Nyholm 12

Risk measures

• Value-at-Risk and Expeceted short fall

• F is the cummulative loss distribution and capital phi 
is the cummulative normal distribution 

• For an example it may be instructive to look at the 
example on page 41 in the lecture notes
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Risk measures
• Modified duration and convexity

• Bonds:
– 5Y, 3%
– 5Y, 15%
– 10Y, 3%
– 10Y,15%
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Risk measures

• Taylor series expansion of the bond price

• First order (duration)

• Second order (convexity)
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Calculating Returns

• The return on equity can be broken down into the 
following components

• And the return on a bond can be broken down into the 
following components
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Calculating Returns
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Calculating Returns

• Taking into account
– The passage of time
– The change in price due to interest rate changes
– The coupon

• The return on a bond can be calculated by 

• Where n is maturity, t is time, P is price, C is 
coupon, j the length of time the bond is held 
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