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Options box spreads are frequently used as a tool 

for collateralized lending and borrowing.  Box 

spreads represent a combination of four (4) 

offsetting options across two strike prices.  Box 

spreads generally require a significant cash transfer 

from buyer to seller upon execution, which 

effectively represents a loan.   

 

Thereupon, the return on a box spread is “locked-in” 

at a fixed amount equal to the difference in the 

strike prices less the initial net payment of premium.  

Boxes are typically priced at a discount to the 

difference in strike prices reflecting prevailing short-

term interest rates.    

 

To the extent that this structure is booked with the 

CME Group Clearing House (CH), the buyer (or 

effective lender) and seller (or effective borrower) of 

the box are not exposed to the credit risk of the 

counterparty.  Rather, they are protected by the 

financial safeguards offered through a centralized 

counterparty (CCP) clearing mechanism.   

 

Box Spread Mechanics 

 

A box spread entails the purchase of a call and sale 

of a put at one strike price coupled with the purchase 

of a put and sale of a call at a different strike price.  

All four legs of the box share a common expiration 

date.   

 

E.g., Jun-14 S&P 500 futures settled at 1,830.40 as 

of February 19, 2014.  There were 122 days until 

the June 20, 2014 expiration of the Jun-14 S&P 500 

options.  At the time, one may have bought a box by 

buying the 1,750 Jun-14 call, and selling the 1,750 

Jun-14 put, while selling the 1,850 Jun-14 call and 

buying the 1,850 Jun-14 put.   

 
Buy 1,750 Jun-14 Call @ 111.70 = ($27,925) 
Sell 1,750 Jun-14 Put @ 31.50 = $7,875 
Sell 1,850 Jun-14 Call @ 44.70 = $11,175 
Buy 1,850 Jun-14 Put @ 64.20 = ($16,050) 

Initial Net Debit ($24,925) 

 

This box may have been purchased for an initial net 

debit of 99.70 index points or $24,925 (= 99.70 x 

$250).  But at expiration, the box will be valued at 

the difference in strike prices of 100.00 index points 

or $25,000 (= 100.00 x $250) in any circumstance.   

 

Return 
on Box 

= 
Difference 
in Strikes 

- 
Initial Net 
Payment 

E.g., if the market trades to the lower of the two 

strike prices by expiration, the 1,750 struck options 

are at-the-money and worthless.  The 1,850 call will 

be out-of-the-money and likewise expires worthless.  

The holder of the box exercises the 1,850 put and 

recovers its intrinsic value of $25,000 less the initial 

net debit of $24,925 for a profit of $75.   

 

If the market trades to the upper strike price by 

expiration, the 1,850 options are at-the-money and 

worthless.  The 1,750 put will be out-of-the-money 

and is worthless.  The 1,750 call may be exercised 

to recover its intrinsic value of $25,000.  The box 

generates a profit of $25,000 less the initial net 

debit of $24,925, or $75 in total.   

 

The buyer of this box will always generate $75 in 

profit while the seller of the box will always generate 

a $75 loss.  Why sell this box?   Because the initial 

net debit of $24,925 for the buyer of the box 

represents a credit of $24,925 for the seller of the 

box.  It is effectively a loan secured by the CME 

Group Clearing House and its financial safeguards 

package.   

 

Box = Synthetic Long & Short 

 

Another way of looking at an option box is as the 

combination of a “synthetic long futures contract” 

coupled with a “synthetic short futures contract.”    

 

 

 

The combination of a long call and a short put 

creates a synthetic long futures contract effectively 

purchased at the strike price plus the net debit 

associated with the two options.  In this case, that 

equals 1,830.20 (=1,750 +111.70 – 31.50).    
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The combination of a long put and a short call 

creates a synthetic short futures contract effectively 

sold at the strike price less the net credit associated 

with the two options.   In this case, that equals 

1,830.50 (=1,850 -64.20 + 44.70).   

 

 

 

If one buys a synthetic futures contract at 1,830.20 

and sell a synthetic futures contract at 1,830.50, 

that implies a fixed return of 0.30 index points or 

$75 (= $250 x 0.30).    

 

Calculating the Loan Rate  

 

In our example, one might pay (lend) $24,925 now 

and receive the effective face value of the loan of 

$25,000 at expiration, which implies a return of $75.  

The buyer of the box is effectively extending a loan 

and the seller of the box is effectively borrowing.  

But what is the effective interest rate?   

 

The following formula may be applied to address this 

question.  Clearly, the $75 return represents interest 

while the face value of the loan may be 

approximated as the difference in strikes or 

$25,000.  The loan term is 122 days.  Plugging this 

information into the following formula, we may 

identify a rate=0.8852% or 8852 basis points.   

��������		
�� = 	  360�
��� 	�	 
	�����	��	���
����	��	��������

= 	360122� 	�	 !
$75

$25,000& = 0.8852% 

 

As a matter of valuation, one would expect that 

boxes would be priced to reflect the discounted 

present value of the difference in strike prices.   

 

Discount Loan Structure  

 

Per our example, the interval between strike prices 

of the options that comprised the box spread was 

100 index points.  Given that the contract multiplier 

for standard S&P 500 options is $250, this implies 

that $25,000 ($250 x 100 index points) will be paid 

from box seller to buyer upon option expiration.    

 

The effective loan principal is equal to the difference 

in strike prices less the interest on the loan or 

$24,925 in our example above.  Thus, one may 

effectively transact loans of varying size by using 

options at different strike prices as indicated in the 

table below.   

 

Boxes allow one to create a loan structure similar to 

a Treasury bill.  T-bills are “discount” instruments 

that are purchased at a value less than the stated 

face value.  Upon maturity, bills call for the return of 

the stated face value.   

 

E.g., one might buy a $1 million 90-day T-bill for 

$998,000.  Ninety days later, the $1 million face or 

principal value is returned and the $2,000 discount 

is earned as interest.  One may represent the rate 

on this transaction as a 0.80% or 80 basis point 

discount yield [= (360/90) x ($2,000/$1,000,000)].   

 

Effective Face Value of Loan 

 

Strike 

Interval 

Face 

Value 

Strike 

Interval 

Face 

Value 

5 $1,250 50 $12,500 

10 $2,500 100 $25,000 

15 $3,750 200 $50,000 

20 $5,000 500 $125,000 

25 $6,250 1,000 $250,000 

30 $7,500 2,000 $500,000 

 

The effective rate on a box represents a “discount 

yield” (DY) similar to a quoted T-bill rate.  The yield 

on a discount instrument such as a T-bill or a box 

spread is not directly comparable to the quoted yield 

associated with an “add-on” instrument such as 

Eurodollars which are quoted as a “money market 

yield” (MMY).   
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A discount yield may be reconciled with a money 

market yield per the following formula. 

 

**+ = 	�+	�	  ����	��	�������
����	��	������� − 	�����	��	����

= 	0.8852%	�	 ! $25,000
$25,000 − $75&= 0.8879% 

 

Thus, the discount yield of 0.8852% on the box 

spread equates to a money market yield of 

0.8879%.    

 

Interest Rate Precision Considerations 

 

The effective interest rate associated with a box 

spread will fluctuate as a function of the aggregate 

value of the four option legs that comprise the 

trade.  Any increase (decrease) in aggregate 

premium implies a decrease (increase) in the 

effective interest rate.   

 

Because box spreads may be executed with the use 

of listed options, the premiums must conform to the 

option minimum price fluctuation convention.  Note 

that S&P 500 options trade in increments of 0.10 

index points or $25.00 (=0.10 index points x $250).  

When premiums are traded below 5.00 index points, 

the minimum tick size becomes 0.05 index points or 

$12.50 (=0.05 index points x $250).   

 

This minimum price variation dictates the minimum 

fluctuation or precision of the interest rate implicit in 

the value of the option box.    

 

E.g., per our example above, the difference in strike 

prices was 100 index points and there were 122 

days until expiration.  The minimum possible change 

in the implicit interest rate may be estimated as 

0.1475% per a 0.05 tick and 0.2951% per a 0.10 

tick.    

 

∆	
�� = 	 ∆/������
����	��	�������� 	�	 

360
�
��� = 	 0.05

100.00� 	�	 
360
122�

= 0.1475% 

 

Precision may be enhanced by using a wider strike 

price interval or longer-term options.  Accordingly, 

option boxes are typically traded using quite wide 

strike price intervals in the context of relatively 

longer-term options.   

 

Cash Flow Considerations 

 

Because option boxes may be transacted and carried 

just like any other option transaction, the attendant 

cash flows conform to regular processing schedules 

as practiced by the CME Clearing House and its 

Clearing Members.   

 

Subsequent to the close of the daily trading session, 

the CH communicates the net cash variation pay and 

collect requirements to each Clearing Member.  

These cash variations are paid or received on the 

subsequent business day by Clearing Members on 

behalf of their customers.    

 

Subsequent to the expiration of options, the options 

may be exercised, assigned and marked-to-market 

based upon the final settlement of the resulting 

futures positions.  Net cash variation pays and 

collects are made by Clearing Members on behalf of 

their customers on the subsequent business day.   

 

Thus, the cash flows associated with option box 

trades may generally be expected to move on a t+1 

basis at inception and liquidation of the transaction.  

This departs from the cash flow timing associated 

with a repurchase agreement, as discussed below, 

where cash generally flows on a t+0 basis.    

 

European Style Options 

 

Box option trades are generally traded using 

European-style options when executed as a 

financing tool.  European style options may only be 

exercised on their expiration date, as opposed to 

American-style options that may be exercised at any 

time prior to expiration.  European-style options are 

preferred to the extent that they cannot be retired 

early, which would result in the premature 

cancellation of the effective loan.   

 

Note that CME offers End-of-Month (EOM) S&P 500 

options which deploy a European style exercise 

procedure and are regularly listed with expirations 

out six calendar months. 

 

The Exchange further offers European-style S&P 500 

Flex options.  Traders may customize Flex options 

with respect to their strike price and expiration date.  
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Box option spreads used as a financing tool are most 

frequently executed with the use of Flex options in 

light of their customizable features.   

 

Analogy to Repos 

 

Box option trades may be considered analogous to a 

repurchase or repo transactions as conducted in the 

money markets.   

 

Repos require borrowers to sell securities (or 

collateral) to lenders for cash with the understanding 

that the transaction will subsequently be reversed.  

Repos are often conducted on an overnight (O/N) 

basis.  But term repo transactions may be held for 

longer periods, e.g., 1-week, 2-weeks, 1 month, etc.   

 

 

 

Borrowers are said to enter a repo transaction or 

“repoed out” the securities.  Lenders are said to 

conduct “reverse repo” transactions.  Repo trades 

are often collateralized by U.S. Treasury securities 

but may be secured by many other types of fixed 

income securities held as collateral.  Frequently a 

“haircut” is applied such that the value of the 

collateral is effectively discounted to reflect its 

inherent credit characteristics.  

 

Typically, collateral is wired vs. cash directly 

between the lender and borrower.   But sometimes, 

the collateral is held by a 3rd party custodian to 

enhance the security of the transaction.  This is 

known as a tri-party repo agreement.   

 

Box option spreads may be compared to tri-party 

custodial repo agreements in the sense that the CME 

Clearing House (CH) acts much like the custodian in 

the transaction.  Cash flows from the buyer to the 

seller of the option box.  The seller is thereupon 

required to “margin” the receipt of such cash by 

transferring collateral to his Clearing Member and, 

thereupon, to the CH.   

In the process, the CH provides financial sureties to 

backstop the integrity of the transaction.  The 

application of these financial sureties is made 

possible to the extent that the CME CH holds 

collateral.  Like a tri-party repo agreement, 

collateral used to secure a transaction is subject to a 

haircut schedule reflecting credit considerations 

associated with the specific item tendered. 1   

 

Advantages vs. Repo 

 

Box spreads enjoy several advantages over a 

traditional term repurchase agreement as follows.   

 

•  Capital Efficiencies – The margin or performance 

bond requirement associated with a short box 

option spread is aggregated with the margin 

requirements associated with all positions held by 

the trader at the CME Clearing House.   

 

Thus, any margin surplus in portfolio may be 

applied to collateralize the box spread.  Lenders 

may enjoy the margin offset afforded by the long 

box spreads position to fulfill performance bond 

requirements for the balance of the positions. 

 

•  Collateral Substitution - The borrower may wish 

to substitute collateral underlying a repo 

transaction.  In the case of an un-intermediated 

repo, the lender would be required to wire old 

and new collateral back and forth.  But in the 

case of box spreads, the lender’s Clearing 

Member will facilitate such substitutions.   

 

• Clean Closing Trades – Option boxes may be 

liquidated by an offsetting transaction cleanly and 

easily.  By contrast, one would be required to 

negotiate with the counterparty to retire a 

traditional repo transaction prior to its scheduled 

ending date. 2   

 

  

                                                
1  To learn more about acceptable collateral and haircut 

schedules, please visit our website at  
http://www.cmegroup.com/clearing/financial-and-
collateral-management/  

2  Of course, the offsetting trade will be executed at the 
current market rates. To the extent the box spreads 
behave like any other discount instruments, principal 
losses are possible. 

Settlement Date 

Principal 

End Date 

Repurchase Agreement 

Borrower Lender 

Collateral 

Principal  
+ Interest 

Borrower Lender 
Collateral 
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Conclusion 

 

Option boxes spreads represent convenient and 

efficient ways of offering or obtaining financing.  The 

effective loan is administered in the context of the 

CME Clearing House and may, therefore, be applied 

to margin other positions held at the Exchange.  This 

implies certain capital efficiencies with respect to 

portfolio margining requirements.   Further, the 

trade may be managed as easily as one may trade 

an option.    

 

To learn more about options on stock index futures, 

please visit our website at 

www.cmegroup.com/trading/equity-index/.  

 

 

 

 

 

 

 

 

Futures and options trading is not suitable for all investors, and involves the risk of loss. Futures are leveraged investments, and because 

only a percentage of a contract’s value is required to trade, it is possible to lose more than the amount of money initially deposited for a 

futures position. Therefore, traders should only use funds that they can afford to lose without affecting their lifestyles.  And only a portion of 

those funds should be devoted to any one trade because they cannot expect to profit on every trade.  All matters pertaining to rules and 

specifications herein are made subject to and are superseded by official CME rules. Current rules should be consulted in all cases concerning 

contract specifications. 

 

The information within this presentation has been compiled by CME Group for general purposes only. Although every attempt has been 

made to ensure the accuracy of the information within this presentation, CME Group assumes no responsibility for any errors or 

omissions.  All data is sourced by CME Group unless otherwise stated. 

 

CME Group is a trademark of CME Group Inc. The Globe logo, E-mini, E-micro, Globex, CME and Chicago Mercantile Exchange are 

trademarks of Chicago Mercantile Exchange Inc. All other trademarks are the property of their respective owners. 

 

Standard & Poor’s and S&P 500® are trademarks of The McGraw-Hill Companies, Inc. and have been licensed for use by Chicago Mercantile 

Exchange Inc. 
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