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1 Defining a Basis Swap yield curve
The basis swap instrument is float vs. floating swap. It can be cross currency or single currency. The Principal can be exchanged or not at the beginning and maturity of the swap.

1.1 cross currency basis swaps

1.1.1 The assumptions

When building a Basis Swap yield curve in K+, the following assumptions are considered:

1. The swap is between a ‘Ref’ Currency (cur1) and a ‘Flat’ Currency (cur2) where cur1 is different from cur2. 
2. Principal exchanged at beginning and end of the swap

3. Discount Curve = Forward curve for the ‘Flat’ leg
1.1.2 The calculations and bootstrapping

Using the assumption 3, we get that the following NPV:
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Thus we get that the NPV of the swap is as follows:
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Then 
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 is computed using the ‘Underlying Curve’ with the definition of the ‘Ref Floating Rate’.

The discount Factors are then deduced by bootstrapping as for swap yield curves, using this formula:
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1.2 single currency basis swaps
1.2.1 The assumptions
For single currency basis swaps, usually there is no Principal exchanged. Thus, the following assumptions can be done:

1. The swap is between ‘Ref’ Currency (cur1) = ‘Flat’ Currency (cur2)

2. Principal not exchanged 

3. Discount Curve = Forward curve for the ‘Flat’ leg and is the same as the Forward curve for the ‘Ref’ leg
1.2.2 The calculations and bootstrapping

Using the assumptions, we get the following NPVs:
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Where Rate* and DF* are taken from the Underlying Curve, and DF correspond to the Basis Swap yield curve.

Therefore, the formula becomes:
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The floating rate is computed using the ‘Underlying Curve’ with the definition of the ‘Ref Floating Rate’. 
The DF* are also taken form the Underlying Curve.

And the Basis Swap yield curve DF  are then deduced by bootstrapping as for swap yield curves, using this formula:
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2 Using the Basis Swap yield curves

2.1 cross currency basis swap deals

To be correctly priced by the Basis Swap yield curves, the Basis Swap deals need to have the same assumptions as the curve:
· Principal exchanged at beginning and end

· Floating Rate = ‘Ref floating Rate’ as in the definition of the curve (same tenor at least)

· Discount Curve = Forward curve for cur2

· Discount Curve = Basis Swap yield curve for cur1

· Forward Curve = ‘Underlying Curve’ for cur1

2.1.1 Example
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2.2 single currency basis swap deals

To be correctly priced by the Basis Swap yield curves, the single currency Basis Swap deals need to have the same assumptions as the curve:

· Principal not exchanged 

· Floating Rate = ‘Ref floating Rate’ as in the definition of the curve (same tenor at least)

· Discount Curve = Forward curve for the Flat Leg and are the same as Forward Curve for the Ref Leg = Underlying Curve
· Discount Curve of the Ref Leg = Basis Swap yield curve 
2.3 cross currency basis swap deals with 2 Basis Swap yield curves

In case we have the following information available in the Market

1. 
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Then we can:

· use the 1st basis swaps to build a Basis Swap yield curve in currency Cur2: BSYC2 (with UC2 as the underlying curve)

· use the 2nd basis swaps to build a Basis Swap yield curve in currency Cur1: BSYC1 (with UC1 as the underlying curve)

· price a deal with 
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using the 2 Basis Swap yield curves with the following assignment:

· cur1 Discount curve = BSYC1

· cur1 Forward curve = UC1

· cur2 Discount curve = BSYC2

· cur2 Forward curve = UC2
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