Value Concepts from the ML Trading Desk

The Return of CBOT Delivery Shift

For most of the past four years, trading in CBOT futures contracts has been a
relatively simple venture since the inverted Yield Curve effectively transformed
these instruments into fully margined Treasury Forwards. The only security that
was deliverable was the shortest duration issue in the “basket” so all that was
required to value the contract was a Term Repo to the first delivery date.
However, the reshaping of the Curve has created the possibility that the longer
maturity issues may become the “cheapest to deliver”. This creates negative
convexity in the futures contract that is valued as the delivery switch option.
The last time this formation was significantly evident occurred in the Spring of
2003, and I am sure most of you recall how the subsequent bear steepener
produced tears for many Rates Traders.
The Simple Logic of Delivery Shift
Reach back to that boring class on Duration and Convexity that you attended at
the start of your career. You will recall that all Fixed-coupon bonds (noncallable) exhibit positive convexity. This is manifest as the Dv01 (Dollar value of
a basis point) increasing as rates decline and shrinking as rates rise. Pull up any
Treasury security on the Bloomberg “YA” screen, alter the rate, and notice the
“Risk” number change. It will change by roughly the “Convexity” number quoted
on that same page.
There are three inputs into Duration:
1) Coupon
2) Time to Maturity
3) Yield Level
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It is this third factor, Yield Level, that creates the Convexity in a Fixed-coupon
bond; this must be the case since the Coupon and Maturity cannot be altered.

For further information, please read: “Inside the Yield Book” by Homer and
Leibowitz. This 1972 classic is the bond bible.
Futures contracts were created to provide an active and transparent market for
Interest Rate trading. To facilitate liquidity, the contract was designed to accept
a wide variety of securities for delivery. Since bonds have different Coupons and
Maturity dates, a process was created to make them somewhat equivalent. This
is done via “Conversion Factors”. Each eligible bond delivered to the Exchange
will receive the contract price times the Conversion Factor. (This is known as the
Invoice Price.) The Conversion Factors are published years in advance and are
created via a fixed two-factor matrix of Coupon and Time to Maturity. Below is a
sample set of Conversion Factors for the Ten-Year Contract.

Where the Rubber Meets the Road
If your eyes have not glazed over yet, the truth here is self-evident. Fixedcoupon bond Durations are driven by a three-vector model whereas the CBOT
delivery function uses only a two-vector matrix. Specifically, the Conversion
Factors do NOT change as rates move. This is how the “cheapest-to-deliver”
bond can change as rates change. Generally, as rates rise, the longer maturity
bonds become deliverable. Similarly, as rates decline, shorter maturity bonds
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will be delivered. So the effective duration of the contract shortens in rally and
lengthens in a back-up; this is the negative convexity we referred to at the
beginning.
Where is the “Switch”
There are a few ways to locate where the “switch” will occur. The easiest is to
use the Bloomberg CMS function. The screen below can be accessed via:
{TYM8 Commodity CMS <go>} Bloomberg assumes a parallel shift with a fixed
issue spread. Below, the “switch” is denoted by the box in the far right column.
We found it by changing the yield shift box to +76bp (upper right) which created
a price of 110-28 (just beneath). This method does NOT account for changes in
the Curve or Repo but it does capture the broad notion.
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Another method is to just subscribe to Merrill Lynch’s daily Future report and
check your email In Box each morning. Below is a sample page. Our model is
more detailed as it includes “yield beta’s” and Repo assumptions. Notice how
the shift is located a point lower at 109-20 (the third line from the top).
However, a fancier model does not necessarily imply a better answer. Since
Repo rates tend to be “sticky”, and brutal bear markets tend to squeeze Repo
rates lower, it is not clear which is the better answer.

Another method is to just do it by hand with your own assumptions about the
curve. A recent analysis done by our Basis Desk indicated that a linearly
interpolated 15bp 5s::10s steepener could jump the “shift” to a 112-handle.
How Impactful is the Switch
This is an unusually large switch since the CTD shifts by five issues in a single
step. This is occurring because the May 16s are a high coupon issue that trades
cheap to the surrounding lower priced issues. The Adjusted Duration of the Feb
‘15s is 6.05 while the Adjusted Duration of the May ‘16s is 6.80, 12.4% longer.
As such, the Switch is similar to being short about 10mm four month 6 point o-tm puts on the T10yr per 1000 contracts. This is a substantial risk considering
that we were near this level just three weeks ago.
Implications
One of the reasons the convention on the CBOT is to quote options on an
Implied Price Volatility basis is that the underlying security is uncertain. As such,
the Adjusted Duration is unknown. (This is also why MBS options are quoted in
Price Volatility since the unknown prepayment rate makes any assumed Duration
just a wild guess.)
Let’s examine how one might value CBOT options.
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…...Security……
T 4.000 Feb 2015
T 5.125 May 2016
T 5.125 May 2016

..Price.. ..Yield.. ..IPVol..
103-28
3.38%
7.25%
110-28
110-28

3.60%
3.60%

7.25%
8.15%

..IYVol..
36.9%

..INVol..
123.3

30.7%
34.5%

109.8
123.3

The Rule: For two securities with the same Implied Normal Volatility, the ratio
of Adjusted Durations will equal the ratio of the Implied Price Volatilities.
The current IPVolatility on the TYM8 (Jun) for expiry on May 23 is 7.25%
As shown above, that is a 123.3 INVolatility if the Feb 15s is CTD. However, it is
a 109.8 INVolatility if the longer May 16s is Delivered. Although the Volatility
surface is not flat between those two points, it is certainly not a 13.5 NVol
spread.
TYM
TYM

Expiry = May 23
Expiry = May 23

K = 115-16
K = 110-00

IPVol = 7.25% Delta = 0.50
IPVol = 7.15% Delta = 0.13

This pricing structure is silly. Not only is a 13% delta “wing option” priced below
the a-t-m option, but there is a reasonable potential that if we reach the lower
strike the CTD will switch to the longer security.
The Trade
Sell 1000 TYM K = 115-16 put 1-63/64
Buy 2000 TYM K = 110-00 put 0-20/64
Sell 250 TYM at 115-16

7.27%
7.20%

Initial greeks are flattish Delta, Gamma, Theta and Vega. It is a huge winner in
a large bear steepener. As such, this would be a great hedge to MBS.
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