The first worksheet is “Spread Trades.”  Here we have the market information on 2 coupon-paying Government securities over three days: December 2, 3, and 4, 1991. 

Of course, in the example we would imagine that we start on December 2, so that the future information is not yet available. 

The spreadsheet shows how to put on a spread trade that has a 0 PVBP.  As noted on the top of the worksheet, we might want to bet on a change in the shape of the yield curve—but not on the level of the yield curve.  

Steps:

1) Compute all the particulars:

a. Accrued Interest on both bonds

b. PVBP on both bonds.  Note that my computation of PVBP uses the Excel function MDURATION (modified duration) to compute the first derivative of the bond price with respect to the yield.

2) Set up the spread portfolio.  If we want to bet on a steepening of the yield curve, then we would be long the short end and short the long end.  Specify an arbitrary position in the long bond – short 100 million face amount of the 30-year bond.  Then solve for the face amount to invest in the 2-year bond.

3) You should verify that this portfolio has a 0 PVBP.

4) To execute the transaction, we finance the positions in the repo market in the usual way.  Recall that our transactions have to take place at the right side of the bid-ask spreads in all cases, and take proper account of accrued interest.

5) We can compute the profitability of the trade.  Note that both yields fell but that the curve did steepen.  If we had simply shorted the long bond in this case, we would have lost money.   We wanted to immunize our portfolio to changes in the level of the yield curve, and profit from a change in the yield curve slope.  This highlights the fact that even though we have a 0 duration portfolio, it is not risk free.  If there were a parallel shift in the yield curve, we would expect to break even.

6) Since our initial investment is a net short dollar amount, we can’t compute the holding period return.

The next worksheet (“Bullet vs. Barbell”) looks at a spread trade that involves three bonds.  The motivation for this is to either go long or short convexity.  We will go long in a barbell portfolio and short in a bullet portfolio to buy convexity, and short the barbell, long the bullet to short convexity.

Long term investors such as PIMCO would generally want to sell convexity because you can generate a higher yield to maturity—under normal market conditions.  Short term traders may want to own convexity to profit from volatility.

In this case, we also start with the market information on 3 strips.  I compute the convexity for each bond using the full valuation approach (or numerically).  We look at the position that is long convexity.  I also impose the constraint that our portfolio have 0 net investment.  In order to solve for the portfolio weights, I have three unknowns, so I arbitrarily set the face amount in the bullet bond to be 100 units.  This leaves 2 equations in 2 unknowns.  I solve for the 2 unknowns using Solver. 

 The graph shows that this portfolio will have a positive value if there are instantaneous parallel shifts in the yield curve.  

But, note that this portfolio has a negative yield to maturity: about –68 basis points.

The next screen (“BBA”) highlights the fact that Bloomberg has a built-in function to set up barbell-bullet portfolios (also called butterfly arbitrage portfolios).  Note that the BBA portfolio poses the second constraint that the risk (PVBP) of the two barbell positions be one-half of the risk of the bullet position.  As such, the position will have either positive or negative net investment.  The portfolio in the screen requires a net positive investment of  $617,904.  Also, if we look at a simple average of the two ends of the barbell, we see the yield is 3.207%.  This is 7.5 basis points lower than the yield on the bullet position (which is what Bloomberg calls the average butterfly spread.  Notice however, that the yield on the long position is 2.66856% and the yield on the short (bullet) position is 3.282%.  The net yield on the portfolio is 1.67% (excluding all financing and shorting costs and gains).   While the position (which is long convexity) gives up yield relative to the bullet bond, the table on the screen shows that under 7 of 8 yield curve change scenarios the BBA portfolio makes a profit.  This highlights the tradeoff between yield and profitability resulting from short-term volatility.

Study Questions:

1. Why might an investor want to set up a zero duration (or DV01) position?

2. How does one set up a zero duration (or DV01) position?

3. How does one buy convexity, and what are the advantages/disadvantages of such a position?

4. What is the difference between the BBA portfolio and the zero net investment portfolio?



