SPAN MARGIN SYSTEM

August 27, 1991

On July 1, 1991, the Chicago Board of Trade (CBOT®) and the Mid America Commodity Exchange (Mid Am) Standard Portfolio Analysis of  Risk (SPAN®) system became the sole methodology for calculating  margin requirements for products traded on the exchanges. This document provides an introduction to the SPAN system. Section I contains a broad overview of SPAN. Section II gives detailed direction on how SPAN calculations are made.  Section III presents an example of SPAN calculations on a sample portfolio.

SECTION 1

SPAN OVERVIEW

Standard Portfolio Analysis of Risk is the new risk margin system for the Chicago Board of Trade and Mid America Commodity Exchange.  As of  July 1, 1991, SPAN became the only systems that the CBOT and Mid AM have for determining margin requirements.

The  SPAN margin system determines risk on the basis of an entire portfolio. It provides a method to integrate both futures and futures-options contracts into the same system to determine portfolio risk.  Contracts are examined over a range of price and volatility changes to determine potential gains and losses.   SPAN also allows for both intermonth and intercommodity spreading.

The CBOT’s Margin Review Group sets parameters under which each contract in the Exchange is examined.  The Margin Review Group also sets allowable spreads between commodities.  These parameters are calculated and disseminated each day by the exchange to allow individual firms and customers the ability to determine their margin requirements.  Table 1 on page 7 list the parameters provided each day by the Exchanges.

Section I of this document is a brief overview of the SPAN margin system.  It is followed by Section lI, which provides a detailed explanation of the methods used to calculate SPAN margin requirements.  Section III gives an example of the SPAN calculations on a sample portfolio.

Introduction to SPAN

All commodities on the Exchange are divided into commodity groups. There are currently  four commodity groups at the CBOT: Agricultural, Financial, Stock Index, and Metals.  Each contract for a particular commodity is scanned over sixteen scenarios (involving price and volatility changes) to find its risk.  The Commodity Scanning Risk is found by  adding the risk of each futures expiration month  and of each strike price for each option contract.

The SPAN calculations allow different futures and options months to offset one another in the scanning calculation . Intermonth Spread Charges are added to account for the basic risk between contracts. The sum of the Commodity Scanning Risk and the Intermonth Spread Charge is the Commodity Risk.

Within Commodity Groups, SPAN gives credit for Intercommodity Spreads.  These credits recognize the price relationship between different commodities and credit the portfolio for these relationships.

The summation of all Commodity Risk within a Commodity Group minus the Intercommodity Spread Credit for that Group yields the Group Risk Margin.

As a final risk check, SPAN totals the gross number of short options in the Group and allots a charge for each one. This total charge is the Group Short Option Minimum.

The Group Short Option Minimum is compared with the Group Risk Margin.  The larger number is taken to be Group Maintenance Margin.  This number is multiplied by the Group Initial/Maintenance Margin Ratio to determine the Group Initial Margin.

The summation of all Group Maintenance Margins is the Portfolio Maintenance Margin.  The summation of all Group Initial Margins is the Portfolio Initial Margin.

SPAN also recognizes the equity differences between options and futures.  The market value of  all short options in the portfolio is subtracted from the market value of all long options to yield the portfolio’s Net Liquidating Value.  This is a measure of the equity value of the portfolio.  This number is subtracted from the Portfolio Maintenance Margin to determine the amount of margin necessary for the portfolio.  If the amount of margin falls below  t his number, the customer must post the Portfolio initial Margin minus the Net Liquidating Value.

Scanning Risk
SPAN uses option pricing models to determine how  each contract will perform over a number of scenarios. Option pricing models are typically constructed using five inputs:

· Price of Underlying Instrument

· Strike Price

· Volatility

· Risk-free Interest Rate

· Time to Expiration

In a model of options on futures, the strike price is set and the interest rate is essentially irrelevant.  The SPAN model takes the remaining three variables and examine the commodity risk under various changes in these variables.  SPAN currently looks at the 16 scenarios that follow:

   TIME TO
SCENARIO
  PRICE OF UNDERLYING
VOLATILITY
EXPIRATION 

One
Futures unchanged
Up
Reduced by 1 day

Two
Futures unchanged
Down
Reduced by 1 day

Three
Futures up 1/3 range
Up
Reduced by 1 day

Four
Futures up 1/3 range
Down
Reduced by 1 day

Five
Futures down 1/3 range
Up
Reduced by 1 day

Six
Futures down 1/3 range
Down
Reduced by 1 day

Seven
Futures up 2/3 range
Up
Reduced by 1 day

Eight
Futures up 2.3 range
Down
Reduced by 1 day

Nine 
Futures down 2/3 range
Up
Reduced by 1 day

Ten
Futures down 2/3 range
Does
Reduced by 1 day

Eleven
Futures up 3/3 range
Up
Reduced by 1 day

Twelve
Futures up 3/3 range
Down
Reduced by 1 day

Thirteen
Futures down 3/3 range
Up
Reduced by 1 day

Fourteen
Futures down 3/3 range
Down
Reduced by 1 day

Fifteen
Futures up extreme move
Unchanged
Reduced by 1 day Cover % of loss

Sixteen
Futures down extreme move
Unchanged
Reduced by 1 day Cover % of loss

The range examined is the futures maintenance margin set by the Exchange Margin Committee. The volatility range is also set by the Margin Committee.  The extreme move is set at several times the normal range but only a fraction of the loss is covered.  The purpose of the extreme move is to cover the losses for deep out -of-the-money options.  Futures positions are examined over these same scenarios.  The change in volatility does not affect futures.  A portfolio entirely composed of futures positions would find its maximum total loss under Scenario Eleven or Scenario Thirteen, depending on whether the portfolio is long or short.  Scenarios 15 and 16 are set to never exceed 11 and 13 for futures portfolios.

Each day following the close, the Exchange will apply each scenario to each option and futures contract traded on the Exchange.  A Risk Array with 16 loss and gain values will be created for each contract.  This means that each month and each strike price will have its own array.  The risk arrays will be provided to market participants who can use them to determine their margin requirements.

The net position in each contract is multiplied by the 16 array values.  This yields loss arrays for each contract.  The loss array values are then summed across for each commodity to determine the Total Loss for the commodity.  The highest value of the 16 loss values is the Commodity Scanning Risk.

An example determining the scanning risk for Corn is found on Page 6 of this Section.  The gross position of each Corn contract is multiplied by it Risk Array.  The loss arrays are then summed to find the Total Loss Array.  Positive values are losses to the portfolio and negative values are gains.  The highest number in the Total Loss Array is the Commodity Scanning Risk.  In this example, Line 14 has the greatest loss of $840.

The simplicity of SPAN is that the firm does not have to calculate the loss or gain under the various scenarios.  The Exchange will calculate these arrays and disseminate them each day.  The firm simply has to multiply across arrays to find the commodity risk.

Intermonth Spread Charges
In scanning across commodities, SPAN treats all contract months the same.  The scanning arrays are created assuming that the underlying futures contracts will move by the same dollar amount.  For example, the Margin Committee will set only one margin amount for Treasury Bonds and this amount will cover all months.  If Treasury Bond margins are set at $2,500, the scanning range will be $2,500 for June Treasury Bonds and $2,500 for December Treasury Bonds.  The problems is that futures contract months do not always move in such a synchronous manner.

To account for the difference in price movement in certain contracts, SPAN add Intermonth Spread Charges to the scanning risk for a portfolio.  These spread charges recognize the fact that there is some basis risk between contracts that is netted out during the scanning process.

SPAN allows option contracts to be included in the Intermonth Spread Charge by using the option’s delta to create futures equivalent positions.  In this way the true Intermonth Spread Charge is observed.

The CBOT and Mid AM currently recognize three Intermonth Spread Charge methods to account for different commodities.  The first method does not recognize Intermonth Spreads and assumes that all contracts move in the same manner.  The second method creates as many spreads as possible between   net long and net short months.  The third method takes into account not only the number of spreads that can be created between net long contracts months and net short contract months but also the number of spreads but the length of time between the legs.  This method charges different rates for front month spread points and back month spread points.

The Exchange Margin Committee determines which Intermonth Spread Charge is appropriate for each commodity.  This information is sent each day with the parameters that accompany the risk arrays.

Delivery Month Charge
SPAN has the option of adding charges to those commodities that carry more risk in their delivery month.

Intercommodity Spread Credits
SPAN recognizes that spreads between commodities may reduce the risk of the portfolio.  Because these spreads lessen risk, SPAN gives a credit to the margin amount owed for the portfolio.

Again, SPAN allows options to be included in Intercommodity Spreads by using option deltas to create futures-equivalent positions.

SPAN only recognizes spreads between commodities within the same commodity group.  The amount of spread credit is determined by the relationship between the two commodities and is set by the Margin Committee.  Spreads within a commodity group are arranged by the percentage saving that the spread provides.  The highest percentage is saving spread is given the highest priority.  Spreads are formed using the net deltas of the commodities in the order of spread priority.

SPAN isolates the futures price risk per delta for each commodity and the margin is reduced by this amount times the percent saving for any spread that is formed.

Short Option Minimum
Deep out-of-the-money options may present more risk to the portfolio than the scanning range covers.  In order to account for this fact, SPAN creates a Short Option Minimum.  Each commodity is assigned a Short Option Minimum Charge by the Exchange Margin Committee.  All short options, puts and calls are totaled and multiplied by the appropriate short option charge.  The result is the Short Option Minimum.

The Short Option Minimum is not a charge to be added to the portfolio risk.  Rather, it is the absolute minimum margin charge for the portfolio.  The margin calculated under SPAN is compared to the Short Option Minimum and the larger number it taken to be the portfolio’s margin.  Thus, the Short Option Minimum acts as an absolute floor on the margin amount for the portfolio.

Portfolio Risk Margin
To find total portfolio margin, SPAN takes the Scanning Risk, Intermonth Spread Charge, and Delivery Month Charge for each commodity and sums them to find the commodities’ risk.  Then, the commodity risk of all commodities within a commodity group are summed and the Intercommodity Spread Credits for that group are subtracted.  This number is compared with the Group Short Option Minimum to determine the Group Maintenance Margin.  The Group

 Maintenance Margin is multiplied by the Initial/Maintenance Margin Ratio to determine the Group Initial Margin.

The summation of all Group Maintenance Margins equals the Portfolio Maintenance Margin.  The summation of all Group Initial Margins equals the Portfolio Initial Margin.

Net Option Liquidating Value
The SPAN margin system recognizes the equity portion of option contracts and gives credit for the amount of equity in the portfolio.  This equity can reduce or increase the margin owed for the portfolio depending on whether the portfolio has positive or negative equity.

SPAN multiplies each long option by its market value to determine the portfolio’s Short Option Liquidating Value.  Each short option is multiplied by it’s market value to determine the portfolio’s Short Option Liquidating Value.  Long Option Liquidating Value minus Short Option Liquidating Value equals Net Option Liquidating Value. 

 Net Option Liquidating value is subtracted from the Portfolio Risk Margin to determine the Total Margin amount.

Scanning Risk Example

Corn
Long 8
Long 2
Short 5


May 91
May 91
July 91
Total

Line

Futures
2.40 puts
Futures
Loss

1
(8 * 0)
+
(2* -40)
+
(-5 * 0)
=
-80

2
(8 * 0)
+
(2 * 40)
+
(-5 * 0)
=
80

3
(8 * -100)
+
(2 * -20)
+
(-5 * 100)
=
-340

4
(8 * -100)
+
(2 * 50)
+
(-5 * 100)
=
-200

5
(8 * 100)
+
(2 * -70)
+
(-5 * 100)
=
160

6
(8 * 100)
+ 
(2 * 20)
+ 
(-5 * 100)
= 
340

7
(8 * -200)
+
( 2 * 0)
+
(-5 * -200)
=
-600

8
(8 * -200)
+
 (2 * 60)
+
(-5 * -200)
=
-480

9
(8 * 200)
+
(2 * -100)
+
(-5 * 200)
=
400

10
(8 * 200)
+
(2 * 0)
+
(-5 * 200)
=
600

11
(8 * -300)
+
(2 * 20)
+
(-5 * -300)
=
-860

12 
(8 * -300)
+
(2 * 70)
+
(-5 * -300)
=
-760

13
(8 * 300)
+
(2 * -130)
+
(-5 * 300)
=
640

14
(8 * 300)
+
(2 * -30)
+
(-5 * 300)
=
840

15
(8* -290)
+
(2 * 30)
+
(-5 * 290)
=
-810

16
(8 * 290)
+
(2 * -120)
+
(-5 * 290)
=
630

17
(8 * +1.00)+
(2 *  -0.21)+(-5 * + 1.00)=+2.58

Scanning Risk for Corn = $840
TABLE 1 
SPAN Parameters Included in the Array File which is Disseminated Each Day by the Exchange:
· Risk Arrays

· Commodity Group Definitions

· Intermonth Spread Methods Codes

· Delivery Month Methods Codes

· Delivery Month Charge Rates

· Allowable Intercommodity Spreads

· Intercommodity Spread Priorities

· Intercommodity Spread Credit Rates

· Delta/Spread Ratios for all Commodities in Allowable Spreads

· Short Option Minimum Charge Rates

· Initial/Maintenance Margin Ratios for all Commodity Groups
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RISK ARRAYS
Risk Arrays are the basis of SPAN.  The Exchange calculates a new Risk Array every day for each option and futures contract.  Risk Arrays contain dollar values and deltas.  The dollar values represent the contract's gain or loss for a given scenario.  All arrays have the same general structure.

The dollar values on Lines 1 through 16 summarize how an option or futures contract reacts to various scenarios of changing market conditions.  Each dollar value shows the contract's value loss for a given scenario.

To construct these scenarios, SPAN changes the futures price and futures volatility over given ranges and lets one day pass.  The Exchange Margin Committee sets these ranges to cover reasonable changes in futures prices and volatilities.

The Composite Delta on Line 17 is used to construct delta equivalent positions for spread calculations.  Line 18 is currently blank and is reserved for future use.

The following Risk Array was calculated on March 19, 1991, for the June '91 Treasury Bond call at the 94 strike.  All Risk Arrays for all contracts on the Exchange have the same structure:

Line
Value
Scenario
1
$-180 
Futures unchanged, volatility up

2
   180 
Futures unchanged, volatility down

3
  -590
Futures up 1/3 range, volatility up

4
  -220
Futures up 1/3 range, volatility down

5
   160
Futures down 1/3 range, volatility up

6
   500
Futures down 1/3 range, volatility down

7
-1060
Futures up 2/3 range, volatility up

8
  -710
Futures up 2/3 range, volatility down

9
   440
Futures down 2/3 range, volatility up

10
   740
Futures down 2/3 range, volatility down

11
-1600
Futures up 3/3 range, volatility up

12
-1270
Futures up 3/3 range, volatility down

13
   660
Futures down 3/3 range, volatility up

14
   920
Futures down 3/3 range, volatility down

15
-1960
Futures up extreme, volatility unchanged, cover 24% of loss

16
   290
Futures down extreme, volatility unchanged, cover 24% of loss

17                    0.44        Composite Delta

18                   blank        Reversed for future use

All dollar values are losses rounded to the nearest $10.  A positive number indicates a value loss.  A negative number shows a value gain. 

The extreme futures price move in Lines 15 and 16 is currently set at four times the normal range for financial contracts and the covered loss on Lines 15 and 16 is currently 24% of the resulting dollar value loss.  These parameters are set by the Exchange.

SCANNING RISK
Scanning Risk is SPAN’S most basic portfolio risk calculation.  It assesses the risk of each individual contract month and strike price. 

The following steps calculate Scanning Risk for one portfolio’s positions in one commodity.

For each commodity in the portfolio:

1.
Select the arrays for those contracts where the portfolio has positions.  Ignore the arrays of contracts where the portfolio does not have positions.

2.
Multiply each line on each selected array by the corresponding position size.

For long futures, long calls, and long puts, multiply by a positive position size.  For short futures, short calls, and short puts, multiply by a negative number position size.

Examples:
If a position is long 2 calls, multiply by +2.

If a position is short 2 calls, multiply by -2.

3.
On each line, add across the arrays to find the Total Loss for that commodity.  Ignore any differences between contract months or expirations.

This step yields 16 different Total Loss values for the commodity.

4.
Scanning Risk equals the largest Total Loss for this commodity.  Remember, a positive number indicates a loss.

INTERMONTH SPREAD CHARGE
For simplicity, SPAN Scanning Risk assumes that futures prices move in exactly the same way across all of commodity's contract months.  SPAN assumes that one long delta in one month exactly offsets one short delta in another month.  SPAN thus begins by granting the maximum possible benefit from intermonth spreads.

Since futures price moves may not correlate perfectly across a commodity's contract months, value gains in one month may not exactly offset value losses in another month.  Portfolios may therefore face some intermonth basis risk within a commodity.

SPAN calculates an lntermonth Spread Charge to cover this basis risk.  SPAN first finds how many intermonth spreads were implicitly formed during scanning and then charges for each spread.

Since basis risk can take different forms in different markets, SPAN uses several Intermonth Spread Charge methods.  The Exchange determines which method will apply for each commodity. 

The methods are:

· Method 1:
No extra charge is needed

· Method 2:
Charge a single rate for all intermonth spreads.

· Method 3:
Charge different rates for back-month spreads, for front-month spreads, and for spreads between front and back months. 

Form spreads between back months first. Form spreads between front months next. Form spreads between front months and back months last.

· Method 4:
Spread points and Butterflies. Spread points provide a measure of the time difference between spreads in different months. The procedure forms spreads in a manner that provides for the fact that there is more risk to a spread between contract months that are 9 months apart than contract months that are 3 months apart.

The Chicago Board of Trade and Mid America Commodity Exchange currently use Methods 1, 2, and 4.

For a portfolio's positions in one commodity:

1 .
Use the Intermonth Spread Charge Method Code to determine which method applies to this commodity the Exchange provides this parameter.

See the following pages for detailed explanations of the spread methods used at the  CBOT.

Notes:

Notes on contract month definitions follow the instructions for the various intermonth spread methods.

INTERMONTH SPREAD CHARGE:  METHOD  1 - No Extra Charge
For this commodity:

The Intermonth Spread Rate is zero ( also called “'marked-to-market”).  Intermonth Spread Charge = 0.

INTERMONTH SPREAD CHARGE: METHOD 2 - Charge Single Rate

For this Commodity:

 1.
Calculate the net delta for each contract month.

A.
Select a contract month where this portfolio has positions.  Ignore the 
contract months where this portfolio does not have positions.

B.
Within this contract month, select the arrays where this portfolio has positions. Ignore the arrays where this portfolio does not have positions.

C.
Multiply Line 17 on each selected array by the corresponding position size.  Line 17 contains the array's delta value.

For long futures, long calls, and long puts, multiply by a positive position size.  For short futures, short calls, and short puts, multiply by a negative position size.

Example: 
If a position is long 2 calls, multiply by +2

If a position is short 2 calls, multiply by -2.

D.
Add across arrays within this contract month to find this contract month's net delta.

E. 
Repeat Steps A through D for each contract month.

2.
Calculate the total net delta for all net long months.

A.
Identify the contract months where this portfolio has net long delta.

B.
Add up the net delta for all net long months.

3.
Calculate the total net delta for all net short months.

A. 
Identify the contract months where this portfolio has net short delta.

B.
Add up the net delta for all net short months.

4.
Round the delta values.

A.
Round the total net long delta value to the nearest whole number.

Examples:
+4.49 becomes  +4

+4.50 becomes  +5

B.
Round the total net short delta value to the nearest whole number.

Examples:
-4.49 becomes -4

-4.50 becomes -5

5.
Calculate the number of intermonth spreads.

A.
Compare the absolute value of the rounded total net long delta to the absolute value of the rounded total net short delta value.  Select the smaller absolute value.

B.
The result in step A is the number of intermonth spreads.

Examples:
If the rounded total net long delta value is +5 and the rounded total net short delta value is -3, then form 3 intermonth spreads.

If the rounded total net long delta value is +2 and the rounded total net short delta value is -6, then form 2 intermonth spreads.

6 .
Calculate the Intermonth Spread Charge.

A.
Multiply the number of intermonth spreads by the Spread Charge Rate for this commodity.  The result is the Intermonth Spread Charge.

Example:
If the Spread Charge Rate is $100 and there are 3 spreads, then. the Intermonth Spread Charge is $300.

INTERMONTH SPREAD CHARGE METHOD 4 - Spread Points and Butterflies

For each commodity:

1.
 Calculate the net delta for each contract month.

A.
Select a contract month where this portfolio has positions.

B.
Within this contract month, select the arrays where this portfolio has 
positions.  Ignore the arrays where this portfolio does not have positions.

C.
Multiply Line 17 on each selected array by the corresponding position size.  Line 17 contains the array's composite delta value.

For long futures, long calls, and long puts, multiply by a positive position size.  For short futures, short calls, and short puts, multiply by a negative position size.

Example:
If a position is long 2 calls, multiply by +2. 

If a position is short 2 calls, multiply by -2.

D.
Add across arrays within this contract month to find this contract month's net delta.

E.
Repeat Steps A through D for each contract month.

F.
Contract months without positions have a delta of 0.

2.
Round the delta values.

A.
Round the delta values for each month total to the nearest whole number.

Examples:
+4.49 becomes +4 

+4.50 becomes +5

-4.49 becomes -4 

-4.50 becomes -5

3.
Calculate the total net delta for each commodity.

A.
 Add up the rounded net delta for all months.

4.
Eliminate the outright positions.

A.
 Starting with the earliest contract month traded and working toward the last contract month traded, compared the signs of the monthly net delta with the total net delta.  If the signs are alike, and both numbers are non-zero, offset the monthly net delta with the total net delta.

B.
Repeat this until all net delta has been exhausted.  The result will be the number of deltas capable of being spread.

Example:
Assume a portfolio with the following Treasury Bond deltas:

June

Sept

Dec

Mar
+3.21

-11.54

-6.56

+2.45

Rounding these numbers and summing across months yields:

June

Sept

Dec

Mar
Total:

 +3

 -12

 -7

 +2
 -14

To eliminate the outright contracts, start with June.  The sign for June is different from the total, so move on to September.  Twelve contracts can be eliminated in September, leaving -2 for the total.  These two contracts can be taken away from December leaving a total of 0.

June

Sept

Dec

Mar
Total
 +3

  -12

  -7

 +2
  -14

 +12




 +12

      

        

 +2     

     
 + 2
 +3

  0

  -5

 +2
   0

The remaining delta positions should have a total net delta of 0.

5.
Calculate the Spread Points

A.
Start with the first month and identify the number of net deltas.

B.
Move to the next month.  Add this month’s net delta to the first month’s net delta and save the sum.

C.
Move to the next month.  Add this month’s net delta to the sum calculated in step B and save the sum.

D.
Continue adding each month’s net delta to the sum of the delta’s and saving the number until you reach the last month where the portfolio has positions.  This final sum should equal zero.

Example:
Continuing the preceding example.  The number of deltas in the first month, June, is 3. Save this total under June.  Move to September and add the number of net deltas to the sum.  The new total is 3 (3+0=3). Save this number under September.  Move to December and add the number of net deltas to the sum.  The new total is -2 (3 + (-5) = -2).  Save this number  under December.  Move to March and add the number of net deltas to the Sum.  The new total is 

0 (-2 + 2 = 0).  This is the final month and the total is zero.

June              Sept             Dec               Mar             Total
+3

0

-5

+2
   
0

6.
Calculate spread point charges

A.
Calculate front month spread points.  The number of front month spread points equals the  number saved under the nearby month.

B.
Calculate front month spread charges.  Front month spread charges equal the absolute value of the front month spread points times the front month spread charge.

Example:
The number of front month spread points is +3.  The front month spread charge for Treasury bonds is $200.  The front month spread charge for this portfolio equals:

Absolute value(3) ' $200 - $600

C.
Calculate back month spread points.  The number of back month spread points equals the sum of spread points under all months beyond the nearby month.

D.
Calculate back month spread point charges.  The back month spread charge is equal to the absolute value of the number of back month spread points times the back month spread charge.

Example:
The number of back month spread points is (+3) + (-2) = +1.  The back month spread charge for Treasury bonds is $75.  The back month spread charge for this portfolio equals:

Absolute value(+l) * $75 - $75

7.
Calculate butterflies.

A.
Start with the first month and identify the number of spread points from 5A

B.
Move to the next month.  Add this month's spread points to the first month's spread points and save the sum.

C.
Move to the next month.  Add this month's spread points to the sum calculated in step B and save the sum.

D.
Continue adding each month's spread points to the sum of spread points until ',he total equals the total sum of front and back month spread points.

Example:
Continuing the preceding example.  The number of spread points in the first month, June, is 3. Save this total under June.  Move to September and add the number of spread points to the sum.  The new total is 6 (3+3.6). Save this number under September.  Move to December and add the number of spread points to the sum.  The new total is 4 (6 + (-2) - 4).  Save this number under December.  Stop here because this number equals the total number of front and  back month spread points.

June
Sept
Dec
Mar
Total
+3
0
- 5
+2
0

spread pts.

+3
+3
- 2
0

butterflies

+3
+6
+4

8.
Calculate butterfly charges

A.
Calculate total butterflies.  The total number of butterflies is equal to the sum of the individual months except for the last month where the total equals the total number of spread points.

Example:
The total number of butterflies equals (+3) + (+6) - +9.

B.
Calculate butterfly charge.  The butterfly charge equals the absolute value of the number of  butterflies times the butterfly charge for that commodity.

Example:
The current butterfly charge for Treasury Bonds is $0.  The butterfly charge for this portfolio would be:

Absolute value(+9) * $0 - $0

9.
Calculate total intermonth spread charge.  The intermonth spread charge is equal to the front month spread point charge plus the back month spread point charge plus the butterfly charge.

Example:
Total intermonth = Front month + Back month + Butterflies spread charge pread spread charge
=
$600
+ $75 + $0
=$675

INTERMONTH SPREAD CHARGE NOTES
These notes explain special cases of how option expirations relate to futures contract months for intermonth spreads.

Contract Months and Serial Months:
The Treasury Bond and Treasury Note contracts now offer serial-month options.

For intermonth spread purposes, the underlying futures contract month defines an option's contract month.  A serial-month options' contract month is the underlying futures contract month.  Thus a serial-month option may be called a July option and expire in June, but its contract month for spread purposes would be September.

For intermonth spreads in the Treasury Bonds and Treasury Notes:

· Options with January, February, and March serial-month expirations are all in the March contract month.

· Options with April, May and June serial-month expirations are all in the June contract month.

· Options with July, August, and September serial-month expirations are all in the September contract month.

· Options with October, November, and December serial-month expirations are all in the December contract month.

Contract Months:

All options on futures contracts which settle by futures delivery expire in the calendar month preceding the underlying futures contract month.  Cash settled options such as Municipal Bond options expire on the same day as the underling future.

For intermonth spread purposes, the futures contract month defines the option's contract month.  An option's contract month is the underlying futures contract month.

Examples:
A Soybean option that expires in February has an underlying March futures contract.  It is called a March option, and for intermonth spreads the March option and the March futures are both in the March contract month.

DELIVERY MONTH CHARGE
When a commodity is in delivery, the nearby month may face greater futures price risk.  The Delivery Month Charge accounts  for this added risk.  SPAN uses several Delivery Month Charge methods.  These are:

· Method 1:
No extra charge is needed.

· Method 2:
The extra charge for delivery month spreads is less than the extra charge for delivery month outright.  Method 2 places as much delivery month delta into intermonth spreads as possible.

· Method 3:
The extra charge for delivery month spreads is greater than the extra charge for delivery month outright.  Method 3 places as little delivery month delta into spreads as possible.  It leaves as much delivery month delta in outright as possible.

· Method 4:
The extra charge for delivery month spreads is less than the extra charge for  delivery month outright.  At the same time, the intermonth spreads also handle extra front month back-month (old-crop new-crop) risk.

DELIVERY MONTH CHARGE: METHOD 1

For this commodity:

1 .
No extra charge is needed

.

Delivery Month Charge = 0.

INTERCOMMODITY SPREAD CREDITS
SPAN offers credits for allowable Intercommodity spreads.  These credits recognize that offsetting positions in related commodities may reduce overall portfolio risk.  These spread credits may therefore reduce the required margin.  Spreads are recognized for contracts within commodity groups.

The Exchange defines commodity groups, allowable spreads, and spread compositions.  These are the current group definitions:

Chicago Board of Trade
Agricultural Group:
Wheat

Corn

Oats

Soybeans
SoybeanOil
SoybeanMeal

Financial Group;

Treasury Bonds

Treasury Notes (10 yr.)
Treasury Notes (5 yr.)

Treasury Notes (2yr.)             Municipal Bond Index
Mortgage Backed Securities

30 Day Interest Rate



Metals Group
Silver (1000 oz.)
Silver (5000 oz.)
Kilo Gold
Gold (100 oz.)

Mid America Commodity Exchange
Agricultural Group:
Wheat

Corn


Oats

Soybeans
Soybean Meal



Financial Group:

Treasury Bonds
Treasury Notes (10 yr.)
Treasury Bills

Currency  Group;
British Pound

Deutsche Mark
Japanese Yen

Swiss Franc

Canadian Dollar

Metals Group;
Gold

Silver

Platinum

Meat  Group;

Cattle

New Hogs

The Exchange determines spread priorities and sets the spread credit rates.  SPAN uses the spread priorities to form the most favorable spreads first.  

Different spreads save different fractions of the total outright margins.  Spreads that save the largest fractions get the highest priority.  Spreads that save the smallest fractions get the lowest priority.  These steps calculate the Intercommodity Spread Credit for one of the portfolio’s positions in group of related commodities.

For each commodity group:

1.
A.
Select a commodity within the group.

B.
Calculate the commodity’s net delta.  Add the monthly net deltas to get the commodities net delta.  To calculate monthly net deltas, see the Intermonth Spread Charge section.

For example, assume that the portfolio’s Soybean positions have these monthly net deltas:

March

May

July

August
September
+5.41

-9.02

+2.40

-4.24

+1.44

The commodity net delta for Soybeans is -4.01.

C.
Round the commodities net delta value to the nearest whole number.

Examples:


+4.49 becomes +4

+4.50 becomes +5

-4.49 becomes -4

-4.50 becomes -5

The rounded net delta for the Soybeans is -4

D.
Repeat steps A, B, and C for each commodity in the group.

2.
Form spreads between net long and net short positions.

A.
Identify the highest priority spread in this commodity group.  The Exchange defines the allowable spreads and sets their priorities.

B.
Identify what this type of spread contains.  How many deltas of the first commodity are in one spread?  The Exchange provides these Delta/Spread Ratios.

In each case, long delta spreads against short delta.

Examples:
One Corn/Oat spread contains one Corn delta and one Oat delta of opposite signs.

One 2:3 Treasury Bond/Treasury Note spread contains two Treasury Bonds deltas and three Treasury Note deltas of opposite signs.

C.
Use the available deltas to form as many spreads of this type as possible.  Retain the number of spreads.  

D.
Remove the delta used for this spread type from the pool of available delta.  Retain the original delta values for further.

E.
Repeat steps A through D for the remaining allowable spreads in this group.  Work through the allowable spreads, going from the highest priority to the lowest priority.  Stop once no more spreads are possible.

Example:

Assume that the agricultural group contains only the following commodities and that the portfolio’s positions have these net deltas:

Corn

Soybeans
Oats

Wheat
+2.58

+1.74

-5.84

-4.60

These round to:

Corn

Soybeans
Oats

Wheat
+3

+  2

-6

 -5

Assume that the Exchange has defined the following spreads, priorities, and compositions:

Delta per Spread
Spread

Priority

Leg 1    Leg 2
Wheat/Corn

    1


 1
    1

Corn/Oats

    2


 1             1

Wheat/Oats

    3


 1      
    1

Soybeans/Wheat
    4 


 1
    1

Soybeans/Corn
    5


 1
    1

Soybeans/Oats
    6


 1
    1

Start with the highest priority spread.

Form 3 Wheat/Corn spreads.  Remove the delta in these spreads from the pool of  available data.  The new available delta is

Corn

Soybeans

Oats

Wheat
0

   +2


 -6

  -2

Go to the next priority.

No Corn/Oats spreads are possible because both deltas are negative.  Go to the next priority.

Form 2 Soybean/Wheat spread.  Remove the delta in these spreads from the pool available delta.  The new available delta is:

Corn

Soybeans

Oats

Wheat
 0

   0


  -6

    0

No deltas remain to spread against the Oats.  No more spreads are possible.

3.
Isolate the Futures Price Risk.

As an approximation:

Scanning 
Futures Price
+ Volatility
+   Time

   Risk

Risk

   Risk

     Risk

Since SPAN Intercommodity spreads are based on deltas and reactions to futures price changes, these spreads will adjust only the Futures Price Risk.

Delta values and the resulting spreads do not directly relate either to Volatility Risk or to Time Risk.  Span Intercommodity spreads do not adjust for either Volatility Risk or Time Risk.

A.
Select a commodity within the group if it is part of one or more allowable

Intercommodity spreads.

B.
Calculate Time Risk for this commodity.  Use the Total Loss values from this commodity’s Scanning Risk calculations.  Add this commodity’s Total Loss on Line 1 of the array and its Total Loss in line 2 of the array.  Divide the sum by 2.  The result is this commodity’s Time Risk.

Total Loss Line 1 and 2 show portfolio losses in one commodity when.

· Volatility moves up and down

· Time passes

· The futures price remains unchanged

Since the futures price remains unchanged, there is no Futures Price Risk.  Averaging the losses on these two lines average out Volatility Risk, leaving only Time Risk.

Examples
Assume these Corn Total Loss values:

Line 1:   +80

Line 2     -80
       0

Time Risk for Corn   = 0/2 = 0

Assume these Wheat Total Loss values:

Line 1    -390

Line 2    +490
  +100

Time Risk for Wheat = 100/2 = 50

C.
Identify the Scanning Risk Line and it’s Paired Line.

Identify the array line where this commodity faces the largest Total Loss.  This largest Total Loss becomes the commodity’s Scanning Risk.

Use this table to identify the Paired Line:

If Scanning Risk is on Line:

The Paired Line
1



2

2



1

3



4

4



3

5



6

6



5




7



8



8



7

If the Scanning Risk is on Line
The Paired Line is:
9



10

10



9


11



12

12



11

13



14




14



13

15



15 
(not 16)

16



16
(not 15)

D.
Add this commodity’s Scanning Risk and the Total Loss on the Paired
Line.  Divide the sum by 2.

E.
Subtract this commodity’s Time Risk value from the result in Step D.

The result is this commodity’s Futures Price Risk.  If Futures Price Risk is Less than zero, the set Futures Price Risk equal to zero.

Scanning Risk shows the worst Total Loss over the range of futures price moves and volatility moves for a given futures price none and some volatility move when passes.  The Scanning Risk Line thus reflects.

· A given volatility move in one direction 

· A given futures price move

· One day passing

The Paired Line reflects:

· The same volatility move in the opposite direction

· The same futures price move

· The same one day passing

Averaging the losses on the Scanning Risk Line and on the Paired Line averages out Volatility Risk, Subtracting Time Risk leaves Futures Price Risk.

Examples

Assume these values for Corn .  See the Corn Scanning Risk example in the next section.

Scanning Risk:

840

Paired Line Total Loss:
640

Time Risk


    0

Futures Price Risk



= ((840 + 6400/2)  - 0

for Corn




= 740

Assume these values for Wheat.  See the Wheat Scanning Risk example in the next section.

Scanning Risk:


2500

Paired Line Total Loss:

1300

Time Risk:



    50

Futures Price Risk 



        = ((2500 + 1300)/2)   -50

for Wheat




        = 1850

F.
Repeat steps A through E for each commodity in the group that is used in a spread.

4.
Calculate Weighted Futures Price Risk.

A.
Select a commodity within this group that forms Intercommodity spreads for 

this portfolio.

B.
Divide this commodity’s Futures Price Risk by the absolute value of its rounded net delta.  Use the full delta value that includes all delta in spreads.  Compare this result with the margin of the underlying futures contract.  This is found in line 12 or 13 of the futures risk array.  The smaller of the two values is the Weighted Futures Price Risk for this commodity.

C.
Repeat steps A and B for each commodity within this group that forms

Intercommodity spreads for this portfolio.

Examples
For this portfolio, SPAN uses the Corn delta to form Intercommodity spreads:

Futures Price Risk for Corn


=740

Rounded absolute value if net delta

=     3

Weighted Futures Price Risk


= 740/3 = 247

For this portfolio, SPAN uses the Wheat delta to form intercommodity  spreads:

Futures Price Risk for Wheat


= 1850

Rounded absolute value of net delta

=      5

Weighted Futures Price Risk


= 1850/5 = 370

5.
Calculate the Group Spread Credit.

A.
Select a spread type formed from this portfolio’s positions within this commodity group.

B.
Identify the Spread Credit Rate for this spread type.  The Exchange provides this parameter.

C.
Identify the first commodity in this spread type.

D.
Multiply the Weighted Futures Price Risk for this commodity by the result in step B.  The result is the spread credit available per delta for this commodity and for this type of spread.

E.
Identify the Delta/Spread Ratio for this commodity and this spread type.  The Exchange provides this parameter

The Delta/Spread ratio shows how much delta a give commodity must contribute to form one spread of a given type.  In most cases, the ratio is one.  SPAN generally spreads one long delta against one short delta.

Examples

One Corn/Wheat spread uses one Corn delta and one Wheat delta.

The Delta/Spread Ratio for Corn in this spread
= 1

The Delta/Spread Ratio for Wheat in this spread
= 1

One 3:2 Treasury Note/Treasury Bond spread uses Three Treasury Note delta and two Treasury Bond delta.

The Delta/Spread Ratio for Treasury Notes in this spread
= 3

The Delta/Spread Ratio for Treasury Bonds in this spread
= 2

F.
Multiply the number of spreads formed for this spread type by the number of deltas used in the spread found in step E.  The result is the amount of this commodity’s delta used in this type spread.

G.
Multiply the result in step D by the result in step F.  The result is this commodity’s credit per delta times this commodity’s delta in this type of spread.  This result is the spread credit for this commodity and this type of spread.

H.
Repeat steps C through G for the second commodity in this spread type.

I.
Add the result in step G for the first commodity and the result in step G for thesecond commodity in this spread type.  The sum is the Spread Credit for this spread type.

J.
Repeat steps A through I for all spread types in this commodity group where this portfolio forms spreads.

K.
Add the Spread Credits for all spread types in this group.  The sum is the Group Intercommodity Spread Credit for this group.

Example:

Assume that the Spread Credit Rate for Corn/Wheat spread is 43%.

Assume that the Delta/Spread Ratio for Corn in this spread is 1.

Assume that the Delta/Spread Ratio for Wheat in this spread is 1

For the sample portfolio:

Select the Corn/Wheat spread

Weighted Futures Price Risk for Corn

= 247

Delta/Spread Ratio for Corn in Corn/Wheat

=   1

Number of Corn/Wheat spreads


=   3

Spread Credit for Corn in this spread


= 43% * 247 * 1 * 3

= 319

Weighted Futures Price Risk for Wheat

= 370

Delta/Spread Ratio for Wheat in Corn/Wheat
=   1

Number of Corn/Wheat spreads


=   3

Spread Credit for Wheat in this spread

= 43% * 370 * 1 *3

= 477

Repeat these steps for all spreads formed in the group.

If this is the only Intercommodity spread in the group, then:

Group Intercommodity Spread Credit

= 319 + 477

= 796

Notes on Intercommodity Spread Credits

The CBOT presently recognizes one three-legged spread involving soybean products.  The Crush

spread involves the Soybean contract versus the Soybean Meal contract and the Soybean Oil contract.  The two sides of the spread must have opposite signs.  Besides the fact that it involves three contracts, the Crush spread differs from other spreads in that contract in the spread must all come from the same month.  The only exception is October, November, and December.  Because not all three of the contracts trade in these months, November Soybeans can be spread against October or December Soybean Meal and Soybean Oil.  The Crush spread is treated like other spreads in the priority ranking of spreads within the agricultural group.

To determine the number of Crush Spreads:

1.
Calculate the number of monthly net deltas for the Soybean , Soybean Meal and Soybean Oil.  Examples of this can be found in the section on Intermonth Spread Charges.

2.
Round these monthly net deltas.

3.
Add the rounded net deltas across to find a total net delta for each commodity.

4.
Find the maximum number of Crush spreads that can be created out of the total net deltas.

5.
Find the maximum number of Crush spreads that can be created in each of the monthly net deltas.  Total these monthly spreads

6.
Compare the numbers found in 4 and 5.  The lowest number is the number of Crush Spreads.

7.
Create spreads and credits in the same manner as other spreads.

Example:
Assume the following positions in the Soybeans complex.

May

July

Sept

Total

Soybeans
 +3

 +2

 +1

 +6

Soybean Meal   -4

  -1

   0

  -5
Soybean Oil
  -4

  -1
  
   0 

  -5
# of spreads
   3

  -1

   0

   5
The total number of spreads possible is 5.  The number of monthly spreads

 is only 4.  The smaller is 4, so 4 Crush spreads are created.
COMMODITY RISK CHARGE
The Commodity Risk Charge is equal to the sum of the Scanning Risk, Intermonth Spread Charge, and Delivery Month Charge.

For each commodity in the group:

1.
Calculate the Commodity Risk Charge.

Commodity Risk = Scanning      +      Intermonth      +      Delivery

Charge
    = Risk                    Spread                     Month

           Charge
                    Charge

COMMODITY GROUP RISK CHARGE

The Commodity Group Risk Charge is equal to the sum of Commodity Risk Charge for each commodity in the group minus the Intercommodity  Spread Credits for the group.

For each commodity group:

1.
Add Commodity Risk Charges for each commodity in the group.

2.
Add all Intercommodity Spread Credits within the commodity group.

3.
Subtract the Intercommodity Spread Credits from the sum of Commodity Risk Charges to obtain the Group Risk Charge.

Group
 
=
Sum of Commodity

-        Sum of Intercommodity

Charge

Risk Charges


         Spread Credits

4.
If Group Risk Charge is less than zero, then:

Group Risk      =          0

Charge

GROUP SHORT OPTION MINIMUM CHARGE
SPAN requires a minimum charge for each short option in the portfolio.  This charge sets an absolute minimum for Portfolio Risk Margin.  This minimum covers residual short-option risk that may appear nowhere else in the calculations.  The Short Option Charge is not an additional charge to the Group Risk Margin.  Rather, the Group Short Option Charge is compared with the Group Risk Margin and the highest value is taken to be Group Risk Margin.

For this commodity group:

1.
Select a commodity within this group where this portfolio has positions.

2.
Identify the Short Option Minimum Charge Rate for this commodity.  The Exchange provides this parameter.

3.
Count the gross number of short options in this portfolio’s positions in this commodity.  Count all short calls and all short puts.  Do not count long calls or long puts.  Do not count any futures.  All short options count equally, whether they are deep in-the-money or deep out-of-the-money.

4.
Multiply the result in step 2 by the result in step 3.. The result is the Commodity Short  Option Minimum Charge for this commodity.

5.
Repeat steps 1 through 4 for all commodities in this group where this portfolio has positions.

6.
Add the Commodity Short Option Minimum charges for all commodities in this group.  The sum is the Group Short Option Minimum Charge.


GROUP MAINTENANCE AND INITIAL MARGIN

Group Maintenance Margin is the greater of the Group Risk Charge and the group Short Option-

Minimum Charge.  The group Initial Margin is the Group Maintenance Margin times the Initial/Maintenance Margin Ratio set by the Exchange.

1.
Calculate Group Maintenance Margin

A.
Compare Group Risk Charge with Group Short Option Minimum Charge.  Select the larger of the two.

B.
This number is the Group Maintenance Margin.

2.
Calculate Group Initial Margin

A.
Determine the Group Initial/Maintenance Margin Ratio from the parameters given by the Exchange.

B.
Multiply this ratio by the Group Maintenance Margin found is Step 1 B.  This is the Group Initial Margin.


PORTFOLIO MAINTENANCE AND INITIAL MARGINS

The Portfolio Maintenance and Initial Margins equal the sum of the Group Maintenance and Initial

Margins.

Portfolio Maintenance Margin
=
Sum of Group Maintenance Margins

Portfolio Initial Margin

=
Sum of Group Initial Margins


NET OPTION LIQUIDATING VALUE

Net Option Liquidating Value measures the equity of the option positions in the portfolio.  A positive equity will reduce the total margin amount and negative equity will increase total margin amount.

1.
Calculate Long Option Liquidating Value.

A.
Identify all long options, both put and call, within the portfolio.

B.
Multiply each long option by market value.  Market value equals settlement price times the contract multiplier.

C.
Add together all the values created in step B.  The result is Long Option Liquidating Value.

2.
Calculate Short Option Liquidating Value.

A.
Identify all Short options, both put and call, within the portfolio.

B.
Multiply each Short option by market value.  Market value equals settlement price times the contract multiplier.

C.
Add together all the values created in step B.  The result is Short Option Liquidating Value.

3.
Calculate Net Option Liquidating Value

A.
Subtract Short Option Liquidating Value from Long Option Liquidating Value.  The result is Net Option Liquidating Value.
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SAMPLE PORTFOLIO
AGRICULTURAL GROUP
Wheat

Short  10 May 91 2.70 calls

Long   10 July 91 2.80 puts

Long   6 September 91 futures

Corn


Long   8 May 91 futures

Long   2 May 91 2.40 puts

Short   5 July 91 futures

Oats

Short 8 July futures

Long  4 July 1.30 calls

Soybeans

Long 2 May 91 5.50 calls

FINANCIAL GROUP
Treasury Bonds

Long 8 March 91 futures

Short 7 June 91 futures

Long 6 June 91 94 calls

Long 8 September 91 96 puts

Treasury Notes

Long 6 June 91 futures

Long 8 June 91 96 puts
STOCK INDEX GROUP
          Major Market Index

Short 15 May 91 future

METALS GROUP
No Positions

Note:   Positions were calculated as of March 19, 1991

Agricultural Group

1.
Scanning Risk
Wheat

Line
Short 10 
+
Long 10 
+
Long 6
=


May 91 

Jul 91

Sep 91 

Total


2.70 calls
 
2.80 puts 

Futures 

Loss
1
(‑10 * ‑60)
+ 
(10 * ‑110) 
+
(6 * 0)
=
‑ 500

2
(‑10 * 50)
+ 
(10 * 110)  
+
(6 * 0) 
=
  600

3
(‑10 * ‑150)
+
(10 * ‑60) 
+
(6 * -130)
=
  120

4 
(‑10 * ‑50) 
+
(10 * 150)
+ 
(6 * ‑130) 
=
1220

5
(‑10 * 30)
+ 
(10 * ‑160) 
+
(6 *  130)
=
‑1120

6 
(‑10 * 150) 
+
(10 * 60)
+ 
(5 * 130) 
=
‑120

7
(‑10 * -250)
+ 
(10 * ‑20) 
+
(6 * ‑270)
= 
680

8 
(‑10 * ‑160) 
+
(10 * 180)
+ 
(6 * ‑270) 
=
1780

9
(‑10 * 110)
+ 
(10 * ‑220) 
+
(6 * 270)
=
‑1680

10 
(‑10 * 230) 
+
(10 * 10)
+ 
(6 * 270) 
=
‑580

11
(‑10 * ‑350)
+ 
(10 * 20) 
+
(6 * ‑400)
=
1300

 
12
(‑10 * ‑270) 
+
(10 * 220)
+ 
(6 * ‑400)
=
2500

13 
(‑10 * 190)
+ 
(10 * ‑270) 
+
(6 * 400)
=
‑2200

 
14
(‑10 * 310) 
+
(10 * ‑50)
+ 
(6 * 400) 
=
‑1200

15 
(‑10 * ‑330)
+ 
(10 * 90) 
+
(6 * -380)
=
1920

 
16
(‑10 * 170) 
+
(10 * ‑200)
+ 
(6 * 380) 
=
‑1420

delta
17 
(‑10 * +0.70)
+ 
(10 * ‑0.36) 
+
(6 * +1.00)
      =
‑4.60 

Scanning for Wheat is $2590

Corn
Line
Long 8 

Long 2 

Short 5

May 91 

May 91 

Jul 91 

Total

        
Futures 

2.40 puts 

Futures

Loss 
1
(8 * 0) 
+
(2 * ‑40) 
+
(‑5 * 0) 
=
‑80

2
(8 * 0) 
+
(2 * 40) 
+
(-5 * 0) 
=
80

3
(8 * ‑100) 
+
(2 * ‑20) 
+
(‑5 * ‑100) 
=
‑340

4
(8 * ‑100) 
+
(2 * 50) 
+
(-5 * ‑100) 
=
‑200

5
(8 * 100) 
+
(2 * 70) 
+
(‑5 * 100) 
=
160

6
(8 * 100) 
+
(2 * 20)
+
(‑5 * 100) 
=
340

7
(8 * ‑200) 
+
(2 * 0) 
+
(‑5 * ‑200) 
=
‑600

8
(8 * ‑200) 
+
(2 * 60) 
+
(-5 * ‑200) 
=
‑480

9
(8 * 200) 
+
(2 * ‑100) 
+
(‑5 * 200) 
=
400

10
(8 * 200) 
+
(2 * 0) 
+
(‑5 * 200) 
=
600

11
(8 * ‑300) 
+
(2 * 20) 
+
(‑5 * ‑300) 
=
‑860

12
(8 * ‑300) 
+
(2 * 70) 
+
(-5 * ‑300) 
=
‑760

13
(8 * 300) 
+
(2 * ‑130) 
+
(-5 * 300) 
=
640

14
(8 * 300) 
+
(2 * ‑30) 
+
(‑5 * 300) 
=
840

15
(8 * -290) 
+
(2 * 30) 
+
(‑5 * 290) 
=
‑810

16 
(8 * 290) 
+
(2 * -120)
+ 
(‑5 * 290)
=
630

delta 
17
(8 * +1.00)
+ 
(2 * ‑0.21) 
+
(-5 * +1.00)
=
+2.58

            Scanning Risk for Corn = $840

Oats
Line
Short 8 

Long 4

Jul 91
 

Jul 91



Total

       
Futures 

1.30 calls



Loss
1
(‑8 * 0)
+ 
(4 * ‑100) 


=
‑400

2
(‑8 * 0)
+ 
(4 * 100) 


=
400

3
(‑8 * ‑100) 
+
(4 * ‑160)


=
160

4 
(‑8 * ‑100) 
+
(4 * 50)


=
1000

5
(‑8 *  100) 
+
(4 * ‑50)


=
‑1000

6 
(‑8 * ‑100) 
+
(4 * 150)


=
‑200

7 
(‑8 * ‑200) 
+
(4 * ‑200)


= 
720

8 
(‑8 * ‑200) 
+
(4 * ‑200)


=
1520

9 
(‑8 * 200) 
+
(4 * 0)



= 
‑1600

10
(‑8 * 200) 
+
(4 * 200)


=
‑800

11 
(‑8 * ‑300) 
+
(4 * ‑280)


= 
1280

12
(‑8 * ‑300)
+ 
(4 * ‑80) 


=
2080


13 
(‑8 * ‑300) 
+
(4 * 50)


=
‑2200

14
(‑8 * 300)
+ 
(4 * 240) 


=
‑1440


15
(‑8 * ‑290) 
+
(4 * ‑200)
 

=
1520

16
(‑8 * 290)
+ 
(4 * 100)


=
‑1920

delta
17 
(‑8 * +1.00) 
+
(4 * +0.54)


=
‑5.84

Scanning Risk for Oats        $2080

Soybeans
Line
Long 2

May 91 


   
Total

      
5.50 call



Loss
1
(2 * ‑120)
=


‑240

2 
(2 * 70)
=


140

3 
(2 * ‑350) 
=


‑700

4 
(2 * ‑210)
=


‑420

5
(2 * 100) 
=


200

6 
(2 * 340)
=


680

7 
(2 * ‑600) 
=


‑1200

8 
(2 * ‑490) 
=


‑980

9 
(2 * 310)
=


620

10 
(2 * 590) 
=


1180

11 
(2 * ‑850) 
=


‑1700

12 
(2 * ‑770) 
=


‑1540

13 
(2 * 500) 
=


1000

14 
(2 * 830) 
=


1660

15 
(2 * ‑790)
=


‑1580

16 
(2 * 460)
=


920

delta
17 
(2 * +0.87)
=


+1.74

                       Scanning Risk for Soybeans ‑ $1660

2.
Intermonth Spread Charge

 Wheat
lntermonth Spread Method is 2

· Calculate net delta for all months and round to nearest integer. 

May


Jul

Sep
‑ 7 


- 4 

+ 6

· Absolute value of long delta is 6. Absolute value of short delta is 11.

     6 spreads can be formed. 

· Spread charge for Wheat is $0. lntermonth Spread Charge equals

 6 * $0 = $0 

Corn
Intermonth Spread Method is 2

· Calculate net delta for all months and round to nearest integer. 

May


July
+ 8 


- 5

· Absolute value of long delta is 8. Absolute value of short delta is 5.

 5 spreads can be formed.

· Spread charge for Corn is $0.  Intermonth Spread Charge equals

 5 * $0 = $0

Oats
Intermonth Spread Method is 2

· Calculate net delta for all months and round to nearest integer. 

Jul

- 6

          
Absolute value of long delta is 0. Absolute value of short delta is 6. 0 spreads 


can be formed.

Spread charge for Oats is $0. lntermonth Spread Charge equals 0 , $0 = $0

Soybeans

Intermonth Spread Method is 2

· Calculate net delta for all months and round to nearest integer.

May

+2

· Absolute value of long delta is 2. Absolute value of short delta is 0.

0 spreads can be formed. 

· Spread charge for Soybeans is $0.  Intermonth Spread Charge equals 0 * $0 = $0

3.
Delivery Month Charges

The CBOT does not currently use a delivery month charge for any contract. 

4.
Commodity Risk Charge
Wheat
Scanning Risk 


2500

Intermonth Spread Charge 

      0

Delivery Month Charge 
      
      0
Commodity Risk 


2500

Corn


Scanning Risk 


   840

lntermonth Spread Charge

       0

Delivery Month Charge 

       0  
  

Commodity Risk 


    840

Oats
Scanning Risk 


2080

Intermonth Spread Charge 

      0

Delivery Month Charge 

      0
Commodity Risk


 2080

Soybeans
Scanning Risk



 1660

Intermonth Spread Charge

       0

Delivery Month Charge

       0
Commodity Risk


  1660

5.
lntercommodity Spread Credit ‑ Agricultural Group
·
Calculate net deltas (from scanning example)

·
Round net deltas to the nearest integer.

Corn

Soybeans

Oats
 Wheat
 


+3 

+2 


‑ 6
 ‑5.

·
Assume that the Exchange has defined the following spreads, priorities, and 


compositions: 

Delta per Spread

Spread

Priority

   Leg 1    Leg 2
Wheat ‑ Corn

     1


       1
       1

Corn ‑ Oats 

     2


       1
       1

Wheat ‑ Oats

     3


       1
       1

Soybeans ‑ Wheat
     4


       1 
       1

Soybeans ‑ Corn
     5


       1 
       1

Soybeans ‑ Oats 
     6


       1
       1

·
Form the following spreads

Spread 

Number
Wheat ‑ Corn 

     3

Corn ‑ Oats

     0

Wheat ‑ Oats 

     0

Soybeans ‑ Wheat 
     2

Soybeans ‑ Corn 
     0

Soybeans ‑ Oats 
     0

·
Isolate the futures price risk for those contracts included in spreads.

Wheat
Total Loss values:

Line 1:
 ‑500

Line 2:
+600

+100

Time Risk for Wheat = 100/2 = 50

Scanning Risk:
 
2500

Paired Line Total Loss: 
1300

Time Risk

                50

Futures Price Risk
=
((2500 + 1300)/2) - 50

for Wheat

=            1850

Corn
Total Loss values:

Line 1:
+80

Line 2:
- 80


     0

Time Risk for Corn = 0/2 = 0

Scanning Risk:
 
840

Paired Line Total Loss: 
640

Time Risk:
 

    0

Futures Price Risk 
= 
((840+640)/2) - 0

for Corn

 


=
740

Soybeans
Total Loss values:

Line 1: 
‑ 240

Line 2:
+140
 -100

Time Risk for Soybeans = ‑100/2 = ‑50

Scanning Risk: 

1660

Paired Line Total Loss:
1000

Time Risk: 


   ‑50

Futures Price Risk 

=  ((1660+1000)/2)   -  (‑50) 

for Soybeans

            =   1380

·
Calculate weighted Futures Price Risk

Wheat
Futures Price Risk 

1850

Absolute value rounded net delta 
5

Weight Futures Price Risk 

370

Corn
Futures Price Risk 

740

Absolute value rounded net delta

3

Weight Futures Price Risk 

247

Soybeans
Futures Price Risk 

1380

Absolute value rounded net delta

2

Weight Futures Price Risk 

690

·
Calculate Spread Credits

Wheat ‑ Corn Spread
Spread Credit Rate: 



43%

Weighted Futures Price Risk for Corn    
=
247

Delta/Spread Ratio for Corn in Spread   
=
    1

Number of Corn ‑ Wheat spreads           
=
    3

Spread Credit for Corn in this spread 

= 
43% * 247 * 1 * 3

=
 319

Weighted Futures Price Risk for Wheat 

=
370

Delta/Spread Ratio for Wheat in spread 

=
1

Number of Corn ‑ Wheat spreads 


=
3

Spread Credit for Wheat in this spread 

=
43% * 370 * 1 * 3

=
477

Soybeans ‑Wheat Spread
Spread Credit Rate:



29%

Weighted Futures Price Risk for Soybeans
=
690

Delta/Spread Ratio for Corn in Spread 

= 
1

Number of Corn ‑ Wheat spreads 


= 
2

Spread Credit for Corn in this spread 

= 
29% * 690 * 1 * 2

 
=
400

Weighted Futures Price Risk for Wheat 

=
370

Delta/Spread Ratio for Wheat in spread 

= 
1

Number of Corn ‑ Wheat spreads
 

=
2

Spread Credit for Wheat in this spread 

= 
29% * 370 * 1 * 2

 


=
215

·
Group lntercommodity Spread Credit 
=

319 + 477 + 400 + 215

=

1411

6.
Commodity Group Risk Charge ‑ Agricultural Group
Commodity Risk for Wheat 



2500

Commodity Risk for Corn 



  840

Commodity Risk for Oats 



2080

Commodity Risk for Soybeans 



1660
Subtotal





7080

Intercommodity Spread Credits for Ag Group 
1411

Group Risk for Agricultural Group 



5669

7.
Short Option Minimum Charge ‑ Agricultural Group
# of Short 
Short Option 
Short Option

Commodity
 
Options 
    Charge     
Minimum     

Wheat


    10
 
       $20
     $200

Corn


      0 

       $15
     $    0

Oats


      0 

       $15
     $    0

Soybeans

      0

       $43
     $    0
TOTAL 

     $200

8.
Group Maintenance Risk Margin and Group Initial Risk Margin - 

Agricultural Group 

·
Compare Group Risk Margin to Group Short Option Charge and select the larger value. 

Group Risk 


5669

Short Option Minimum Charge 
  200

Group Maintenance Risk Margin 
$5669

·
The Initial/Maintenance Margin Ratio for the Agricultural Group is 135%. 

Group Initial Risk Margin     
 = 1.35 * $5669

 = $7653

Financial Group
1 .     Scanning Risk
Treasury Bonds
Line
Long 8 
Short 7 
.     
Long 6
 
Long 8  


March 91 
Jun 91


Jun 91 

Sep 91
                      Total

      
Futures 
Futures 

94 calls
 
96 puts                        Loss
1
(8 * 0)
+
(-7 * 0) 
+
(6 * -180)
+
(8 * -260)
=
-3160

2
(8 * 0)
+
(-7 * 0)

+
(6 * 180)
+
(8 * 250)
=
3080

3
(8 * -830) +
(-7 * -830)
+
(6 * -590)
+
(8 * 260)
=
-2290

4
(8 * -830)+
(-7 * -830)
+
(6 * -220)
+
(8 * 820)
=
4410

5
(8 * 830)+
(-7 * 830) 
+
(6 * 160)
+
(8 * -830)
=
-4850

6
(8 * 830)+
(-7 * 830)
+
(6 * 500)
+
(8 * -350)
=
1030

7
(8 * -1670) +
(-7 * -1670) 
+
(6 * -1060)
+
(8 * 1330)
=
-2030

8
(8 * -1670) +
(-7 * -1670) 
+
(6 * -710)
+
(8 * 1330)
=
4710

9
(8 * 1670) +
(-7 * 1670)
+
(6 * 440) 
+
(8 * -1420)
=
-7050

10
(8 * 1670) +
(-7 * 1670)
+
(6 * 740)  
+
(8 * -1000)
=
-1890

11
(8 * -2500)+
(-7 * -2500)
+
(6 * -1600)
+
(8 * 1200)
=
-2500

12
(8 * -2500)+
(-7 * -2500)
+
(6 * -1270)
+
(8 * 1800)
=
4280 

13
(8 * 2500) +
(-7 * 2500) 
+
(6 * 660)
+
(8 * -2050)
=
-9940

14
(8 * 2500) +
(-7 * 2500) 
+
(6 * 920)
+
(8 * -1690)
=
-5500

15
(8 * -2400) +
(-7 * -2400)
+
(6 * -1960)  
+
(8 * 910)
=
-6880

16
(8 * 2400)+
(-7 * -2400)
+
(6 * 290)
+
(8 * 290)
=
-12500

delta

17
(8 * 1.00) + 
(-7 * +1.00)
 +
(6 * 290) 
+
 (8 * -0.67)
 =
-1.72

Scanning Risk for Treasury Bonds is $4710

Treasury Notes

Line
Long 6 

Long 8

June 91     

June 91
    Total 

      
Futures 

96 puts 
    Loss
1
(6 * 0)     
+     
(8 * -140)
=
-1220     


2
(6 * 0)
            + 
(8 * 130)  
=
1040 

3
(6 * -400)
+
(8 * -20)          =   -2560

4
(6 * -400)
+
(8 * 230) 
=
‑560 

5
(6 * 400) 
+
(8 * -280)
=
160

6
(6 * 400) 
+
(8 * 10)        
=
2480

7
(6 * ‑800) 
+
(8 * 90)
=
‑4080 

8
(6 * -800)
+
(8   * 310)
=
‑2320

9
(6 * 800)
+
(8 * -440)
=
1280

10
(6 * 800) 
+
(8   * -140)
=
3680

11
(6 * ‑1200) 
+
(8 * 180)
=
‑5760 

12
(6 * ‑1200) 
+
(8 * 370) 
=
‑4240

13
(6 * -200)
+ 
(8 * -620) 
=
2240  


            14       (6 * 1200)       +          (8 * -320)       =     4640

            15       (6 * -1150)      +         (8 * 120)         =     -5940

            16       (6 * 1150)       +          (8 * -740)       =     980

delta    17       (6 * +1.00)       +         (8 * -0.31)      =      +3.52                                             

Scanning Risk for Treasury Notes = $4640

2. 
Intermonth Spread Charge
Treasury Bonds
Intermonth Spread Method is 4

Calculate net delta for all months and round to nearest integer.

Total net deltas.

Mar

Jun


Sep

Total
+8

-4


-5

  -1

.

Eliminate outright positions.  March and Total have different signs,

move to June.  Eliminate one contract from June and Total.

Mar

Jun


Sep

Total
+8

-4


-5

-1

        

+1


     

+1 

+8 

-3


-5

  0

.

Start with the first month , March, and identify the number of 

deltas.  This is the number of spread points for March.  All this 

number to the next month’s net delta (June) and save this sum 

under June.  Add this sum to the next month’s net delta (Sep)

are save the number under Sep.

Mar

Jun

      Sep

Total
+8

 -3

       -5

   0  
                   spread pts.          +8

+5

        0  

.
The number of front month spread points is 8 and the number of back month spread points is 5.  The front month spread point charge is $200 and the back month charge is $75.

Front Month Spread Point Charge
=
8 * $200

=
$1600

Back Month Spread Point Charge
=
5 * $75

=
$375

Identify the number of butterflies.  Start with the first month and identify the number of spread points.  This is the number of butterflies for March.  Move to the next month.  Add the butterflies
in March to the spread points in June.  Save the total under June.

Mar

Jun

Sep

Total

+8

-3

-5

   0

spread pts.
+8

+5



   0

 butterflies 
+8

+13



   0

13 is the number of total spread points so stop here.

The number of butterflies is 8.  The butterfly charge for Treasury Bonds is currently $0.

Butterfly Charge
=8 * $0

$ 0





The Intermonth Spread Charge for Treasury Bonds is 

Intermonth Spread Charge
     =
$1600 + $375 + $0

     =
$1975

Treasury  Notes 
Intermonth Spread Method is 4

.
Calculate net delta for all months and round to nearest integer.

Total net deltas.

Jun
Total
+4

+4

.
Treasury Notes have positions in only one month.  No spreads can

be formed

Intermonth Spread Charge
    =
$0

Delivery  Month  Charges
The CBOT does not currently  use a delivery month charge for any contract.

4.
Commodity   Risk   Charge

Treasury Bonds
Scanning Risk 
      
 4710

Intermonth Spread Charge 
1975

Delivery Month Charge
      0

Commodity Risk

6685

Treasury  Notes    
Scanning Risk 

4640

Intermonth Spread Charge
      0

Delivery Month Charge
      0
Commodity  Risk

4640

5.
Intercommodity Spread Credit  - Financial Group
.
Calculate net deltas (from scanning examples)

.
Round net deltas to the nearest integer.

Bonds
Notes
-2

+4

.
Assume that the Exchange has defined the following spreads, priorities, and 

compositions:

  Delta per Spread
Spread

Priority

Leg 1 Leg 2
Bond/Note

           1


 2       3

Bond/Note

     2                         1       1

.
Form the following spreads

Spread

Number
Bond/Note

     1

Bond/Note

     0
.


*
Isolate the futures price risk for those contracts included in spreads.

Treasury   Bonds
Total Loss values:

Line 1:  -3160

Line 2: +3080
 -    80

Time Risk for Bonds = -80/2 = -40

Scanning Risk:

+4710

Paired Line Total Loss
-2030

 


Time Risk:


    -40

Futures Price Risk

= ((4710 - 2030)/2 - (-40)

for Bonds

= 1380

Notes


Total Loss Values:

Line 1

-1120

Line 2

+1040
-    80

Time Risks for Notes = -80/2 = -40

Scanning Risk:


4640

Paired Line Total:


2240

Time Risk:



-40

Futures Price Risk

= ((4640 + 2240)/2)  - (-40)

for Notes



= 3480

.
Calculate weighted Futures Price Risk

Treasury   Bonds
Futures Price Risk


1380

Absolute value rounded net delta
      2

Weight Futures Price Risk

 690

Treasury   Notes
Futures Price Risk


3480

Absolute value rounded net delta
      4

Weight Futures Price Risk

 870

.
Calculate Spread Credits

Bonds/Notes Spread
Spread Credit Rate:


94%

Weighted Futures Price Risk for Bonds 
=  690

Delta/Spread Ratio for Bonds in Spread
=     2

Number of Bond/Note spreads

=      1

Spread Credit for Bonds in this spread
= 94% * 690 * 2 * 1

= 1297

Weighted Futures Price Risk for Notes
= 870

Delta/Spread Ratio for Notes in spread
= 3

Number of Bond/Note spreads

= 1

Spread Credit for Notes in this spread
= 94% * 870 * 3 * 1

= 2453

. 
Group Intercommodity Spread  Credit
= 1297 +2453

= 3750

6.
Commodity  Group  Risk  Charge  -  Financial  G roup

Commodity Risk for Bonds




6685

Commodity Risk for Notes




4640
Subtotal




  11325
Intercommodity Spread Credits for Financial Group
3750
Group Risk for Financial Group



7575

7.
Short  Option   Minimum  Charge  - Financial   Group
# of Short
Short Option
Short Option

Commodity
 Options
   Charge


Minimum
Bonds

       0

      $100


 $0

Notes
      
       0    
      $ 50


 $0
TOTAL

 $0
8.
Group  Maintenance  Risk  Margin  and Group  Initial  Risk  Margin  - Financial 
Group
.
Compare Group Risk Margin to Group Short Option Charge and select the large

value.

Group Risk



7575

Short Option Minimum   


      0

Group Maintenance Risk Margin
    $
7575

.
The Initial/Maintenance Margin Ratio for the Financial Group is 135%

Group Initial Risk Margin

= 1.35 * $7575

= $ 10226

Major Market Index
Line    Short 15

May 91 

Total

      
Futures

Loss
1
(‑15 * 0)
= 
0

2
(‑15 * 0)
=
0

3 
(‑15 * ‑2500)
= 
37500

4 
(‑15 * ‑2500)
= 
37500

5 
(‑15 *
2500)
= 
‑37500

6 
(‑15 * 
2500)
= 
‑37500

7 
(‑15 * ‑5000)
= 
75000

8 
(‑15 * ‑5000)
= 
75000

9 
(‑15 * 
5000)
=        ‑75000

10 
(‑15 * 
5000)
= 
‑75000

11 
(‑15 *
‑7500)
= 
112500

12 
(‑15 * 
‑7500)
= 
112500

13 
(‑15 *   7500)  = 
‑112500

14 
(‑15 * 
 7500)
= 
‑112500

15 
(‑15 * 
‑6000)
= 
90000

16 
(‑15 * 
 6000)
= 
‑90000

delta
17 
(‑15 *
+1.00)
= 
15                                   

Scanning Risk for Treasury Notes = $112500

2.
lntermonth Spread Charge
 Major Market Index
lntermonth Spread Method is 2

.
 Calculate net delta for all months and round to nearest integer. 

May
-15

Absolute value of long delta is 0.  Absolute value of  short delta is 15.  0 spreads can be formed

.
 Spread charge for MCI is $0.  Intermonth Spread Charge equals

 0 * $0 = $0

3 .
Delivery Month Charges

The CBOT does not currently use a delivery month charge for any contract. 

4 .
Commodity Risk Charge

Major Market Index

Scanning Risk 
  
  112500

Intermonth Spread Charge 

0

Delivery Month Charge 
           0 

Commodity Risk 
            112500

5 .    lntercommodity Spread Credit ‑ Stock Index Group

       .

Only one commodity in portfolio.  No spreads are possible. 

6.
Commodity  Group  Risk  Charge  ‑  Stock  Index  Group

Commodity Risk for MCI 




112500

lntercommodity Spread Credits for Index Group 

          0

Group Risk for Stock Index Group 



112500

7
Short  Option  Minimum  Charge  ‑  Stock  Index  Group

.
No options in portfolio.  No Short Option Minimum Charge.

8.
Group  Maintenance  Risk  Margin  and  Group  Initial  Risk  Margin ‑  Stock  Index 
Group 

Compare Group Risk Margin to Group Short Option Charge and select the large value. 

Group Risk 



112500

Short Option Minimum Charge 
         0

Group Maintenance Risk Margin 
$112500

.
The Initial Maintenance Margin Ratio for the Financial Group is 280%. 

Group Initial Risk Margin   =  2.80 *  $112500

        =     $315000

Portfolio  Maintenance‑ and  Initial  Risk  Margin

.
Portfolio Maintenance Margin

Agricultural Group Maintenance Margin 
5669

Financial Group Maintenance Margin 
7575

Stock Index Group Maintenance Margin 
112500

Portfolio Maintenance Margin 
125744

.
Portfolio Initial Margin

Agricultural Group Initial Margin 
7653

Financial Group Initial Margin 
10226

Stock Index Group Initial Margin 
315000

Portfolio Initial Margin 

332879

