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Overview

Interest rate swaps are financial tools used by many local government 
agencies to manage interest rate risk. The swap market at times provides 
issuers the opportunity to lower their cost of financing versus traditional 
alternatives in the bond market. Swaps remain an important tool in managing 
an issuer's debt service obligations and exposure to interest rate risk. For 
many, swap pricing is often viewed as a "black box". This webinar is intended 
to provide an understanding of swap math and includes:

• Information on the swap market
• Valuation methodologies 
• Swap dealer's pricing conventions 
• Formulas and examples of pricing 
• Review of variables affecting market prices 
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Part I:  Before we get started….why look at swaps at all?

• Issuer has two general choices when selling fixed rate debt
• Option A: Sell traditional fixed rate bonds
• Option B: Sell variable rate bonds and swap to a fixed rate

• Why is there a difference in fixed rates under options A and B?

• Structural imbalance in the tax-exempt market (the neighborhood theory)

• Supply Side – Tax-exempt issuers are financing long lived assets (toll 
roads, office buildings, power plants, stadiums, etc.).  The liability 
structure matches the average lives (i.e. 30 to 40 year amortization). 

• Demand Side – The largest buyers of long term fixed income products 
(pension funds and foreign sovereigns) don’t buy tax-exempt bonds.  
“Mom and Pop” retail focus on short maturities.
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Part I:  Before we get started….why look at swaps at all?

Typical tax-exempt amortization
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Part I:  Before we get started….why look at swaps at all?

• Result
• Lots of long term supply and limited long term demand
• Limited short term supply and lots of short term demand.

• Impact on Tax-Exempt Yield Curve:  STEEP!  
• The tax-exempt yield curve has NEVER inverted and is consistently 

steeper than the taxable yield curve.  
• Short end of the tax-exempt yield curve is priced efficiently relative to 

the taxable yield curve and the long end of the tax-exempt yield curve is 
priced inefficiently when compared on a pre-tax equivalent basis.
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Part I:  Before we get started….why look at swaps at all?

p. 6

CDIAC | Swap Math: What Are Your Swaps Worth? | November 2011



Part I:  Before we get started….why look at swaps at all?

• Short Efficiency and Long Inefficiency results in swap opportunity
• How do tax-exempt issuers capture the benefits associated with a swap 

based structure?
• Issue efficiently priced variable rate bonds
• Enter into fixed payer swaps
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Part II:  Where does the taxable swap curve come from?

• Broker/Dealers provide quotes, which are published real time through services such as 
Bloomberg.

• Bid Ask Quotations are for vanilla transactions (fully collateralized, standardized ISDAs). 
• Swap Rate Quotes: Pay fixed | Receive floating 3 month LIBOR
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Part II:  Where does the taxable swap curve come from?

• Complete LIBOR swap curve is derived from:
• LIBOR Fixings: Inter-bank lending rates  up to 3 months
• Eurodollar futures: greater than 3 months and up to 3 years
• Quoted Swap rates: greater than 3 years

• Both new and existing swaps are priced and valued from the curve.
• Curve is constructed as 0% coupon, or ‘spot’ rates.  Why?

• Individual cash flows can be discounted
• Forward rates can be extrapolated, or ‘bootstrapped’
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Part III:  Pricing and Valuing Swaps

• Swaps are valued using the present value (PV) cash flow method
• Value of a swap as of any date is equal to the:

• PV of the Future Fixed Cash Flows minus,
• PV of the Future Floating Cash Flows

• Each (fixed or floating) cash flow is PV’d using discount factor derived from 
the 0% coupon or spot rate matching the date of the cash flow.

• I know the future fixed payments, but floating?
• Future floating payments are also determined using the spot rates:

• Future, or “forward” rates are mathematically ‘bootstrapped’
• Example: If one-month rates today are 0.26%, and two-month rates 

today are 0.37%...what are one-month rates one-month forward? 

  

• Solving for x, tells us that the forward rate is .48%
• This process is repeated to compute all forward rates under a swap

CDIAC | Swap Math: What Are Your Swaps Worth? | November 2011

p. 11



Part III:  Pricing and Valuing Swaps

• Example: 10,000,000 | 10 Year Swap | 2.173% Fixed Rate vs. 3M LIBOR
• Forward rates and net swap cash flows are highlighted below
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Part III:  Pricing and Valuing Swaps

• On-Market vs. Off-Market Swap
• New swaps are generally ‘on-market’, where you solve for the fixed rate in order to 

make the value (the MTM) of the swap equal to $0 (ignoring the dealer’s ‘spread’)
• 10 Yr. Swap example has a fixed rate of 2.173%, which causes the PV of the fixed 

leg to equal the floating leg, hence is the on-market rate.
• Off-market swaps are new swaps that have up-front payments.  Also, as of any 

date, virtually every swap entered into previously is now ‘off-market’.
• Historical Rates: LIBOR swap curve today, 3 yrs. ago, and 6 yrs. ago
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Part III:  Pricing and Valuing Swaps

• How do interest rate changes affect my swap?
• Assume pay 2.173% fixed rate, receive 3M LIBOR floating rate swap
• On valuation date, assume our previously highlighted historical yield curves 

• Conversely, if rates were lower on any of these dates, the change in value would 
be negative. (No examples since rates never been lower than today!)

Curve 
Date

Change in Rates Change in 
Value

On-Market 
Rate

Off-Market 
Rate Portion

Nov 2011 None None 2.173 0.000

Nov 2008 Higher +$1,388,000 3.818 1.645

Nov 2005 Higher, Flatter +$2,229,000 5.010 2.837
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Part III:  Pricing and Valuing Swaps
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Part III:  Pricing and Valuing Swaps
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Part III:  Pricing and Valuing Swaps

• Estimating the Change in Value for Your Swaps From PV01 and DV01
• PV01 = PV of .01% coupon
• DV01 = Change in value for a .01% parallel shift in yield curve.

• What’s the difference?
• For a vanilla swap, where the floating leg is 1M LIBOR or 3M LIBOR (not a % of 

1M or 3M), then PV01 and DV01 are in fact the same.
• Therefore, if you know the PV01, and the average life of the swap, then you can 

estimate the change value given a change in the LIBOR swap curve.
• In our example, if ‘rates are up today by 2bp’, then you could estimate 

that the swap increased in value by $18,386 (2 X $9,193)
• However, if the swap floating leg is 67% (or other percentage) of 1M/3M LIBOR, 

then DV01 = 67% X PV01. 
• If our example was a 67% LIBOR swap , then if rates up by 2bp, 

change in value equal to $12,318 (67% X 18,386).
• Note, you can ignore the floating leg margin (or spread) if one exists
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Part III:  Pricing and Valuing Swaps
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Part IV:  How does a dealer manage their swap position?

• Governmental issuers are ‘end users’ while broker/dealers and banks are 
generally and financial intermediaries

• As an end-user, the governmental is typically using the swap as a tool to 
hedge a bond or similar debt, or asset.

• A broker/dealer typically does not have a natural use for the swap and 
so will enter into an offsetting transaction (a “Matched Book”)

• Not interested in taking on interest rate risk
• Hedges on a portfolio basis, not a one to one basis.
• Stays in business by charging a spread on each swap, as 

mentioned earlier
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How Does Market Volatility Affect a Portfolio?
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Part IV:  How does a dealer manage their swap position?
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Part IV:  How does a dealer manage their swap position?
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Part IV:  How does a dealer manage their swap position?
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Part IV:  How does a dealer manage their swap position?
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Part IV:  How does a dealer manage their swap position?

p. 27

CDIAC | Swap Math: What Are Your Swaps Worth? | November 2011



Trade Example:  Trading System Output
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Trade Example:  Trading System Output after Hedging
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