Gross and Net Basis
Transactions in futures are usually either outright (i.e., buying or selling futures alone) or against bond or forward bond positions in the form of basis trades. Basis trades take a view on the cheapness or richness of the futures contract relative to the prices of the bonds in the delivery basket. These trades are important to arbitrageurs who profit from these trades but, from a market perspective, the activity of these arbitrageurs keeps the price of a futures contract near its fair value relative to cash bonds. This section defines basis trades, defines the terms gross and net basis, and then relates the profit and loss (P&L) from basis trades to changes in the net basis.
Before delving into details, it is useful to make the following point about hedging bonds with futures. By equation (14.4), the change in the price of the futures contract at expiration is the change in the price of the CTD divided by its conversion factor. Therefore, the change in the price of cfCTD contracts equals the change in the price of the bond or, equivalently, for a fixed CTD, a long position in a contract-sized face amount of the bond is hedged by selling not one contract but cfCTD contracts. With this in mind, basis trades are as defined in Table 14.4.4 Note that buying or selling the basis as described here involves no cash outlay: repo finances the purchase of a bond or invests the proceeds of its sale, and the forward and futures trades, by definition, require no cash.5
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Table 14.4 Definition of Long and Short Basis Trades 
Let [image: ] be the spot price of bond i at time t, [image: ](T) be its forward price to the last delivery date T at time t, and let Ft be the futures price at time t. Then the gross basis and net basis of bond i at time t, GBit and , respectively, NBit are defined as
[image: ]
As discussed in Chapter 13, the forward drop is synonymous with cash carry or, more simply, carry. Generalizing the notation of equation (13.7) for any deliverable bond, let the carry of bond i to the last delivery date T be κi (T). Then
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and the definition of net basis in (14.13) can be rewritten as
[image: ]
The right-hand side of (14.15) explains the terminology of net basis: it is the gross basis net of carry.
As pointed out in Chapter 13, the forward price equals the spot price at delivery, or, equivalently, carry equals zero. This has two implications for the basis quantities at delivery. First, from (14.15), gross basis equals net basis. Second, from (14.1), both measures also equal the cost of delivery.
Table 14.5 calculates the gross and net basis for all of the bonds in the TYU0 basket as of May 28, 2010. Note that the spot price, carry, gross basis, and net basis are, by common practice, quoted in ticks or 32nds. As an example, consider the 4 ½s of May 15, 2017. According to (14.12), the gross basis is [image: ] which equals about 1.379 or 1.379 × 32 = 44.1 ticks. The forward price is calculated along the lines described in Chapter 13. By (14.14), carry equals [image: ], which is 1.367 or 43.7 ticks. And finally, by (14.15) the net basis is 44.1 − 43.7 or .4 ticks.
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Table 14.5 TYU0 and Its Deliverable Basket as of May 28, 2010 
Chapter 13 showed that the P&L of a futures position can be considered as realized at delivery, like a forward position, after adjusting the futures position for the tail. For ease of exposition, it is now assumed that all basis positions are properly tailed so that the text can treat a futures position as if its profit were realized at expiration. In other words, in the background of the discussion is an unmentioned tail adjustment. The case study at the end of the chapter explicitly describes this adjustment.
Given the tail adjustment, the P&L on the delivery date from a long basis trade in bond i initiated at time t and taken off at time s is the profit of the long forward position in bond i to the delivery date T minus the profit of the long futures position. Mathematically, this P&L is
[image: ]
And using the definition of net basis in (14.13), this P&L becomes
[image: ]
In words, expression (14.17) says that the delivery-date P&L from a long basis position in a bond equals the size of the bond position times the change in that bond’s net basis.
Before concluding this section, it is noted that net basis is far more useful than gross basis in analyzing basis trades. However, because it is particularly easy to observe, gross basis is very commonly used in practice, especially to quote bond prices relative to futures prices. In fact, traders buy and sell packages of a bond and its conversion factor-weighted number of futures contracts at that bond’s quoted gross basis.
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TABLE 14.5 TYUO and lts Deliverable Basket as of May 28, 2010

Futures Price: 119-28

Repo to Delivery: .30%, except .04% for the 345 of 5/15/20

Conv.  Spot  Gross  Fwd Net
Rate  Marurity Factor  Price  Basis Price  Carry Basis
31 33117 8538 10310+ 313 1023584  31.0 3
41 SASA7 9202 11122 441 1103207 437 4
31 43017 8471 10215+ 300 1015605  29.6 5
2‘5 513117 8272 100-00 269 99.1917 259 1.0
43 81517 9314 113-08 S11 1117868 468 43
41 uASN7 9012 10925 560 1084947 412 148
3% 51518 8732 106-14 56.4 105.2709 73 19.1
4 8/15/18 8774 107-02 60.3 1058421 3901 212
31 UIS/18 8547 104-06 554 1031303 338 215
33 1ASN8 8587 104-26 60.0 103.6853 361 240
35 8/15/19 8401 10226 674 1017124 352 322
3L SS9 8107 9905 632 982289 297 335
23 U159 7909 9625+ 636 959813 261 375
33 1S9 8195 10022+ 789 99.6951 323 466
35 21520 8332 10221 888 1015560 352  S3.6

33 5/15/20 .8210 101-23+  106.1  100.5973 36.4 69.8
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TABLE 14.4 Definition of Long and Short Basis Trades

In terms of repo

In terms of forwards

In terms of repo

In terms of forwards

Long Basis of Bond i
Buy G’ face amount of bond

Sel
Sel

repo of bond 7 to the last delivery date;
cf x G' face amount of futures contracts.

Buy G’ of bond i forward to the last delivery date;

Sel

cf x G' face amount of futures contracts.

Short Basis of Bond 7

Sel

G' face amount of bond i;

Buy repo of bond i to the last delivery date;
Buy ¢f* x G’ face amount of futures contracts.

Sel

G’ of bond 7 forward to the last delivery date;

Buy ¢f' x G' face amount of futures contracts.
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