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1  Introduction 
Bond Futures are exchange-traded instruments that have an underlying basket of bonds. The contracts are generally 
executed on government bonds and are commonly referred to as Treasury Bond Futures in the U.S. The basket is 
selected based on rules about remaining maturity, original maturity, and issue size published by the trading exchange. 
These are highly liquid instruments used for hedging, directional trading, and arbitrage. 
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2  Symbology 
2.1  Decoding the Future Ticker 

The bond future ticker at FactSet has a convention that is typically consistent with exchange rules. It is a combination of 
the future root, which represents the future underlying, expiration code (month code + year unit), and exchange. For 
example, the future ticker TYZ19-CBT represents a 10-year U.S. treasury future expiring in December 2019 and trading 
on CBOT. 
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3  Quoting Convention 
3.1  Price Forward 

Most of the bond futures are quoted on forward price basis where the settlement price indicates the cash received by the 
short party for delivery of the underlying bond. 

3.2  Yield 

The future price is determined by pricing a standardized bond using quote as yield to maturity. Standard bonds have 
terms published by the exchange. Swedish bond futures follow this quote convention at FactSet. 

3.3  100 - Yield 

Similar to Yield convention, the future price is determined by pricing a standardized bond but by using 100 - quote as 
yield to maturity. Australian bond futures follow this quote convention at FactSet. 
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4  Settlement Convention 
4.1  Physical Delivery 

The short party has to deliver the bonds selected from the underlying basket. The cash received by the short is 
determined from the Conversion Factor calculated based on exchange published rules. This is the primary choice of 
settlement for a majority of currencies. 

4.2  Cash Settled 

The settlement price is determined based on quote convention and the contracts are settled in cash without a need for 
physical bond delivery. Currencies like AUD and KRW have published underlying baskets of bonds but they are only 
used to determine the settlement quote. 
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5  Definitions 
&KHDSHVW�WR�'HOLYHU��&7'���&7'�ERQG�LV�WKH�RQH�WKDW�LV�PRVW�SURILWDEOH��³FKHDSHVW´��WR�GHOLYHU�IRU�WKH�VKRUW�SRVLWLRQ�RI�DOO�
available bonds. The short position receives, 

(Settlement Price כ Conversion Factor) + Accrued Interest 

And the cost of purchasing a bond to deliver is, 

Bond Price + Accrued Interest 

The Cheapest to Deliver bond is the one for which, 

%RQG�3ULFH�í��6HWWOHPHQW�3ULFHכ� CF) 

is minimum. We determine this based on Implied Repo Rate Calculation. 

Factor Rate: The rate stipulated by the exchange specific to each future contract type to be used in conversion factor 
calculation. For example, all U.S. Treasury futures have a factor rate of six. 

Conversion Factor (CF): The conversion factor for a bond is set equal to the quoted price bond would have per dollar of 
principal assuming that the yield to maturity equals Factor Rate 

Implied Repo Rate (IRR): The implied repo rate is the return received by going long basis. This involves buying the cash 
bond, financing it at the current borrowing or repo rate to term, and then delivering those bonds to satisfy the short 
futures obligation. Therefore, the higher the implied repo rate, the cheaper the bond is to deliver. 

 

  

Where 

Ad = Accrued interest on delivery date 

As = Accrued interest on settlement date 

IC = Interim coupons between settlement and delivery 

AF = Year fraction to delivery date 

Cost of Carry: In order to guarantee the delivery of a cash bond without any risk, the seller must purchase the bond and 
hold it until delivery. This involves the short-term cost of holding and financing the bonds until delivery and the long-term 
yield received from the bonds. Therefore, prior to delivery, the futures equivalent price will have to be adjusted for the 
difference between the interest accrued from the coupon payments and the short-term financing rate (repo rate). The 
difference is known as the cost of carry and is given by: 

ܴܴܫ =  
ሺ݁ݐ݋ݑܳݏ݁ݎݑݐݑܨ כ ܨܥ + ሻ݀ܣ െ ሺ݁ܿ݅ݎܲ݀݊݋ܤ + ሻݏܣ + ܥܫ

ሺ݁ܿ݅ݎܲ݀݊݋ܤ + ሻݏܣ כ ܨܣ െ  σ݅ܥܫ כ ܨ݅ܣ
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&RVW�RI�&DUU\� �&RXSRQ�,QFRPH�í�)LQDQFLQJ�&RVW 

Cost of Carry = (Ad ��,&�í�$s��í�%RQG�3ULFHכ� Repo Rate כ AF 

Basis: Although the price of a futures contract will closely track the futures equivalent price of the CTD, a difference will 
be observed between the two. This difference is known as the basis and is given by: 

BasiV� �)XWXUHV�(TXLYDOHQW�3ULFH�í�)XWXUHV�4XRWH 
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6  Valuation 
6.1  Physical Delivery Futures 

The valuation of physical delivery futures contract revolves around the CTD bond determination. Once the CTD bond is 
determined, the price of futures contract is simply 

 

 

Bond futures contract has embedded optionality like the delivery option for short, wild card options. FactSet assumes a 
static CTD when valuing futures that ignore the above optionality. In the near future, we do plan to incorporate the Monte 
Carlo (MC) model for valuing bond futures of major currencies for which we have the MC model calibrated. However, in 
scenario analysis or when calculating risk statistics, the static CTD is re-evaluated with the changing rate environment. 

6.2  Cash Settled Futures 

Cash settled bond futures valuation is straightforward as there is no need to determine CTD bond. These futures all have 
a synthetic bond with specific characteristics, which serve as nominal CTD. The value of the future is then calculated 
from a given yield on nominal CTD. The calculation of the yield varies by future contract type. 

Australia (AUD): The yield is the average yield of all bonds in the published basket. The futures quote we get is 100 
calculated average yield. So, we directly use 100 - quote as the yield to calculate nominal CTD price. 

South Korea (KRW): The yield is the average yield of all bonds in the published basket. We calculate the yields of each 
bond in the basket using quoted prices and set the average value to a nominal CTD price. 

Sweden (SEK): The Swedish bond futures quote is the yield that is directly used to value nominal CTD. 

Once the yield is determined, nominal CTD has a fixed number of coupons to maturity and the price is calculated as 
below, 
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7  Options on Bond Futures 
In general, options on money market interest rate are American style and the pay-off for a call at the expiration date is 
described as: 

9��7�� �PD[�3�7��í�.���� �PD[������í�I�7���í������í�.��� �PD[�.�í�I�7�� 
9��W�� �HíU�7íW�(%>9��7�_W� 

 

:KHUH�3�LV�WKH�IXWXUH�SULFH��.�LV�WKH�VWULNH�SULFH��WKH�SD\RII�IXQFWLRQ�9�LV�FRQYH[��DQG�HíU�7íW��LV�WKH�GLVFRXQW�IDFWRU� 

0RVW�RI�WKH�RSWLRQV�WUDGHG�RQ�WKH�H[FKDQJH�KDYH�D�GDLO\�PDUJLQ�SURFHVV��)URP�IRUPXOD�����DQG�-HQVHQ¶V�LQHTXDOLW\��ZH�
can derive: 

 EB[V �7�_W��!�PD[�(%�3�7�_W��í�.�� �PD[�3�W��í�.�    (1) 

This shows it would never be optimal to exercise the American option. FactSet values all money market options as 
European style. 

From (3), we also know that future price P(t) and derived rate f(t) is a martingale under spot measure, in which case f(t) 
can be modeled as: 

 GI� �ıING:�W�       (2) 

FactSet provides analytics deriving from two common models: 

Black Model: when k = 1, the futures price follows a log-normal Brownian motion with constant volatilit\�ı 

 

Given the put-call parity relationship, the below holds for FactSet-derived option analytics: 

'HOWD&DOO� �'HOWD3XW���HíU�7íW� 
GammaCall = GammaPut 

ThetaCall + r כ K כ eír(Tít) = ThetaPut + r כ f(t) כ eír(Tít) 
5KR&DOO�í��7�í�W�כ� K כ eír(Tít) = RhoPut í (T í t) כ f(t) כ eír(Tít) 

VegaCall = VegaPut 
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Bachelier Model: ZKHQ�N� ����WKH�IXWXUHV�SULFH�IROORZV�QRUPDO�%URZQLDQ�PRWLRQ�ZLWK�FRQVWDQW�YRODWLOLW\�ı� 
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8  Bond Futures Return Attribution 
8.1  Physical Delivery Futures 

The futures price will be calculated by repricing the underlying CTD bond, recalculating carry, and financing cost under 
different attribution assumptions. 

Starting/Ending Price 

 

If the attribution method is input price, then we reconcile the futures market quote with theoretical futures price using a 
plugin Net Basis Spread component. This spread is kept constant and added over calculated futures price in each 
attribution component. 

Net Basis Spread = Starting Price - Future Theoretical Price at Start. 

Carry Effect: There will be no need to calculate carry effect since the future theoretical value calculation in following 
price components would automatically take care of it correctly by having both coupon effect and financing cost. 

Once the basis spread is established, the return calculations follow standard FactSet RA methodology  Price Return 
Components 

AccretionPrice = StartingPrice = FutureTheoreticalPrice(Tstart,Curvestart,V olStart) + NetBasisSpread (3) 
RolldownPrice = FutureTheoreticalPrice(Tend,CurveStart,V olStart) + NetBasisSpread (4) 

ShiftPrice = FutureTheoreticalPrice(Tend,Curveshift,V olStart) + NetBasisSpread (5) 
TwistPrice = FutureTheoreticalPrice(Tend,Curvetwist,V olStart) + NetBasisSpread (6) 
ShapePrice = FutureTheoreticalPrice(Tend,Curveend,V olStart) + NetBasisSpread (7) 

VolPrice = FutureTheoreticalPrice(Tend,Curveend,V olend) + NetBasisSpread (8) 

8.2  Cash Settled Futures 

Cash settle bond futures such as in Australia, Korea, and Sweden all have a determined formula to calculate the future 
value, which is also used in mark-to-market calculations. 

The calculation involves a fixed-maturity synthetic bond as underlying, which hints no carry return should be reported. 
Since the cash-settle bond future does not have CTD options and the pricing would be based on the exchange published 
formula, no volatility return would be reported. So, the special handling for cash settled futures is 

RolldownPrice = AccretionPrice = StartingPrice 
VolPrice = ShapePrice 

The Net Basis would be needed for Korean futures since it is quoted as Price. For Australian and Swedish futures, it 
would be 0 since the quote is on yield and the price would be directly calculated from the quote. 
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