
 

RBC C

Contract 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This docume
referred to a
use in the ca
Return Index

MAY 9, 2017 

Strictly Priv

Commo

 Month Sel

ent contains d
as the “Algorit
alculation of a
x.

vate and Con

odity In

lection Alg

description ab
thm”. The Algo
a specific inst

nfidential 

ndex 

gorithm 

bout the RBC
orithm genera
ance of the R

 Commodity 
ates the Lead

RBC Commod

Index Contrac
d Contract Mo
dity Excess R

ct Month Sele
onths and Nex

Return Index o

ection Algorith
xt Contract M

or RBC Comm

INSINSINS

hm, which is 
Months for 
modity Total 

S



 

A   |   R B C  C O M M O D I T Y  I N D E X  

Disclaimer 

This section can be used to insert a disclaimer and any other assumptions used in the document. 
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Description of the Algorithm 

At a high level, a future is said to be backwardated (contango) if its longer-dated Contract Months are lower in 
price (higher in price) than its shorter-dated Contract Months. The Roll Yield is the return generated from the 
convergence of long-dated Contract Month prices towards spot prices. In the following, we define methods for 
calculating the Roll Yield between futures contract and how Roll Yield is used to generate Next Contract Months 
for use in the specific version of the Index. 

Section 1. Terms and Notations 

Term/Notation Definition 

ܲሺݐ, ܶሻ Denotes the Settlement Price of the ݅௧ Index Commodity with Contract Month ܶ on 
Index Business day ݐ. If there is a Market Disruption Event for the ݅௧ Index Commodity, 
the most recently available Settlement Price will be used.   

 ሺ݇ሻ Denotes the Contract Selection Day for the Reference Month ݇. The Contractݐ
Selection Day is the Index Business Day on which the Next Contract Months of all 
Index Commodities are updated by the algorithm discussed in Section 2. Please refer to 
Section 5 of “Index Information” for the Contract Selection Day of a specific index. 

 ሺ݇ሻ and Anchorܯܥܧ
Month 

Denotes the Eligible Contract Months for the ݅௧ Index Commodity in the Reference 
Month ݇. 
If the set is empty, there will be NO rolling for the Index Commodity in the Reference 
Month ݇. 
Assume that the set is non-empty. Then we require the set to have at least two Contract 
Months. 

Let ܯܥܧሺ݇ሻ ൌ ሼ ܶ, ଵܶ, ଶܶ, … , ܶሽ with ܶ ൏ ଵܶ ൏ ⋯ ൏ ܶ. The contract month ܶ is called 
the Anchor Month. Other Contract Months ଵܶ, ଶܶ, … , ܶ are candidates for the Contract 
Month Selection Algorithm. That is, one of these Contract Months will be selected as 
the Next Contract Month of the ݅௧ Index Commodity. 
Please refer to Section 5 of “Index Information” for the eligible contract months of all 
included Index Commodities of a specific index. 

Base Month Base Month is the Next Contract Month used in the last Reference Month, which is the 
same as the Lead Contract Month of the current Reference Month. Base Month on the 
First Calculation Day of the Index is defined in Section 5 of “Index Information”. 

Reference Month 
Method 

There are three methods used obtain the Reference Month for the Roll Yield calculation 
of the contract month ܶ, where 1  ݆  ݊: 

1. Base Month Method: the Base Month is used; 
2. Anchor Month Method: The earliest Contract Month in ܯܥܧሺ݇ሻ, i.e. ܶ; 
3. Adjacent Month Method: The Contract Month which is just earlier than ܶ, i.e. 

ܶିଵ. 

Please refer to Section 5 of “Index Information” for the Reference Month Method 
selected for a specific index. 

Time Count Method Given two Contract Months ܶ and ܶ, there are two methods to count the time between 
them: 

1. Calendar Month Method: ݄ݐ݊ܯሺ ܶ, ܶ) is the number of the calendar months 
between ܶ and ܶ; 

2. Calendar Day Method: ݕܽܦሺ ܶ, ܶ) is the number of the calendar days between 

ܶ and ܶ. 

Please refer to Section 5 of “Index Information” for the Time Count Method selected for 
a specific index. 
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,ሺ݇ሻݐൣܻܴ ܶ൧ Denotes the Roll Yield of Contract Month ܶ on Contract Selection Day ݐሺ݇ሻ 

Roll Yield Calculation 
Method 

Given a Contract Month ܶ, let ܶ
 be the Reference Month of ܶ using any of the 

Reference Month Methods mentioned previously and let Δ ܶ be ݄ݐ݊ܯ൫ ܶ, ܶ
൯ or 

൫ݕܽܦ ܶ, ܶ
൯. 

On a Contract Selection Day ݐሺ݇ሻ, if ܶ
 ൌ ܶ, then Δ ܶ is equal to zero and the Roll 

Yield, denoted by ܴܻൣݐሺ݇ሻ, ܶ൧, is defined to be zero. Otherwise, the Roll Yield is 
defined from one of the following methods: 
 

1. Simple Method: 

ܴܻൣtሺ݇ሻ, ܶ൧ ൌ
1
Δ ܶ


ܲ൫ݐሺ݇ሻ, ܶ

൯ െ ܲ൫ݐሺ݇ሻ, ܶ൯

ܲ൫ݐሺ݇ሻ, ݆ܶ൯
൩ 

2. Compound Method: 

ܴܻൣtሺ݇ሻ, ܶ൧ ൌ 
ܲ൫ݐሺ݇ሻ, ܶ

൯

ܲ൫ݐሺ݇ሻ, ܶ൯
൩

ଵ
்ೕ

െ 1 

3. Continuous Method: 

ܴܻൣtሺ݇ሻ, ܶ൧ ൌ
1
Δ ܶ

݈݃ 
ܲ൫ݐሺ݇ሻ, ܶ

൯

ܲ൫ݐሺ݇ሻ, ܶ൯
൩ 

 
Please refer to Section 5 of “Index Information” for the Calculation Formula Method 
selected for a specific index. 

Ranking Operator “≻” Define the symbol “≻” for the Contract Months ଵܶ, ଶܶ, … , ܶ as follows: 

ܶ	 ≻ 	 ܶ	 if ܴܻሾݐሺ݇ሻ, ܶሿ  ,ሺ݇ሻݐൣܻܴ ܶ൧ and ܶ is earlier (smaller) than ܶ. 
“≻” is referred to as the Roll Yield Ranking Operator and is used to rank/order futures 
contracts in terms of their respective Roll Yields. It can be qualitatively interpreted as “is 
preferred to”. Note that the second condition in the definition of “≻” is a tie-breaker since 
we prefer contracts with earlier maturities in general. 

Order of Optimal 
Basket 

The Order of the Optimal Basket is an integer which is greater than or equal to one 
and less than or equal to the number of eligible futures contracts. 
Please refer to Section 5 of “Index Information” for the Order of Optimal Basket of all 
included Index Commodities of a specific index. 
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Section 2. Optimal Basket Algorithm  

At a high level, the algorithm ranks the eligible futures contracts by Roll Yield and subsequently selects the futures 
contract with the highest ranking, except in cases where the Order of the Optimal Basket is greater than one. In 
such cases, the Base Month contract may be selected in place of the highest ranking contract if its ranking is less 
than or equal to the Order of the Optimal Basket. A precise mathematical description of the algorithm follows, and 
is applied to each Index Commodity. 

Step 1: Rank eligible futures contracts 

Let ݊ be the number of eligible futures contracts for the ݅௧ Index Commodity. 

The futures contracts ଵܶ, ଶܶ, … , ܶ are reordered as ଵܶ , ଶܶ , … , ܶഢ  so that ଵܶ ≻ 	 ଶܶ 	≻ ⋯ ≻ ܶഢ , ie. the contracts are 

ranked in terms of Roll Yield giving preference to earlier maturities. 

Step 2: Compute the Optimal Basket  

Let ݉ be the Order of the Optimal Basket for the ݅௧ Index Commodity, as specified in Section 5 of “Index 
Information”. The Optimal Basket of Order ݉ is an ordered list given by: 

ܤܱ ቀܯܥܧሺ݇ሻቁ ൌ ൛ ଵܶ , ଶܶ , … , ܶഢ ൟ													where	݉  ݊ 

The contracts in the Optimal Basket are the ݉ contracts with the highest Roll Yields (with preference given to 
earlier maturities). 

Step 3: Select a contract from the Optimal Basket 

In Reference Month ݇, if the Base Month is in ܱܤ ቀܯܥܧሺ݇ሻቁ, it will be used as the Next Contract Month, 

otherwise, ଵܶ  will be used as the Next Contract Month. 

Step 4 (Optional): No Roll Back 

This step is an optional feature that ensures the Next Contract Month selected does not mature earlier than the 
Lead Contract Month. 

If the Next Contract Month selected from Step 3 has a shorter maturity than the Lead Contract Month, then the 
Lead Contract Month will be used as the Next Contract Month, i.e. there is NO rolling for the upcoming rolling 
period. 

Please refer to Section 5 of “Index Information” to see whether this optional feature is enabled for a specific index. 
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