
CLAIMS 

What is claimed is: 

1. 	A system of pricing options, the system comprising: 

a storage to store trade information corresponding to one or more underlying assets; 

a memory previously having stored pricing-module instructions; and 

a processor to execute the pricing-module instructions resulting in a pricing module, the 

pricing module configured to execute the steps of: 

receiving first input data corresponding to at least one parameter defining a first 

option on an underlying asset; 

selecting and reading from the storage second input data including trade 

information corresponding to at least one current market condition relating to said 

underlying asset; 

determining, based on said first input data and said second input data, a price of 

the first option by the step of applying a predefined pricing calculation to the first input 

data and the second input data according to a predefined pricing model, wherein the step 

of applying the predefined pricing calculation comprises the steps of: 

determining a second option representing a position opposite to a position 

of the first option and having a same absolute delta value as the first option; and 

determining the price of the first option by satisfying a first criterion and 

a second criterion, the first criterion relates to a sum of a first correction 

corresponding to the first option and a second correction corresponding to the 

second option, and the second criterion relates to a difference between the first 

correction corresponding to the first option and the second correction 

corresponding to the second option, 

wherein the first correction relates to a difference between the price of the 
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first option according to the pricing model and a theoretical price of the first 

option, 

and wherein the second correction relates to a difference between the 

price of the second option according to the pricing model and a theoretical price of 

the second option; and 

providing an output corresponding to the price of the first option. 

2. The system of claim 1, wherein the first criterion requires that the sum of the first 

correction and the second correction is proportional to a sum of a first volatility convexity and a 

second volatility convexity corresponding to the first option and the second option, respectively, 

and wherein the second criterion requires that a difference between the first correction 

and the second correction is proportional to a difference between a first delta convexity and a 

second delta convexity corresponding to the first option and the second option, respectively. 

3. The system of claim 2, wherein the step of applying the predefined pricing calculation 

comprises the steps of: 

setting the sum of the first volatility convexity and the second volatility convexity to be a 

predefined function of a volatility of the first option according to the pricing model and a 

volatility of the second option according to the pricing model, 

and setting the difference between the first delta convexity and the second delta convexity 

to be a second predefined function of the volatility of the first option according to the pricing 

model and the volatility of the second option according to the pricing model. 

4. The system of claim 2 or 3, wherein the first criterion requires that the sum of the first 

correction and the second correction is proportional to the sum of the first volatility convexity 
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and the second volatility convexity according to a first proportionality function, which is based 

on said delta, 

and wherein the second criterion requires that the difference between the first correction 

and the second correction is proportional to the difference between the first delta convexity and 

the second delta convexity according to a second proportionality function, which is based on said 

delta. 

5. The system of claim 4, wherein the step of applying the predefined pricing calculation 

comprises the steps of: 

determining one or more market-based parameters based on said second input data; and 

determining at least one of the first proportionality function and the second 

proportionality function based on a predefined combination of said delta and said one or more 

market-based parameters. 

6. The system of claim 4 or 5, wherein the first proportionality function and the second 

proportionality function are decreasing functions of said delta. 

7. The system of any one of claims 2-6, wherein determining the price of the first option by 

satisfying the first criterion and the second criterion comprises the step of determining the price 

of the first option by satisfying the following equations: 
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wherein cc  and 	denote said first correction and said second correction, 
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wherein A denotes said delta, 

wherein A(A) and B(A) denote a first function and a second function of A, respectively, 

wherein Vega°  denotes a vega of the first option and the second option, 

wherein t denotes a time to expiration of said first option, 

wherein d, denotes a predefined function of the time to expiration of said first option, 

wherein S denotes a price of said underlying asset, 

and wherein cric,  and 6Kma  denote a volatility of the first option according to the 

pricing model and a volatility of the second option according to the pricing model, respectively. 

8. The system of any one of claims 1-7, wherein said pricing module is to determine said first 

correction based on the first criterion and the second criterion, and to determine the price of said 

first option based on the first correction and said theoretical price of the first option. 

9. The system of claim 8, wherein said pricing module is to determine a volatility of the first 

option based on the first criterion and the second criterion, and to determine said first correction 

based on the volatility of the first option. 

10. The system of any one of claims 1-9, wherein said first option and said second option 

include Vanilla options. 

11. The system of claim 10, wherein said pricing module is to determine a price of an exotic 

option on said underlying asset based on the pricing model. 

12. The system of any one of claims 1-11, wherein said first input data comprises an indication 

of at least one parameter selected from the group consisting of a type of said first option, an 

expiration date of said first option, a trigger for said first option, and a strike of said first option. 
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13. The system of any one of claims 1-12, wherein said second input data comprises an 

indication of at least one parameter selected from the group consisting of a spot value, a forward 

rate, an interest rate, a volatility, an at-the-money volatility, a delta risk reversal, a delta butterfly, 

a delta strangle, a 10 delta risk reversal, a 10 delta butterfly, a 10 delta strangle, a 25 delta risk 

reversal, a 25 delta butterfly, a 25 delta strangle, a caplet, a floorlet, a swap rate, a security 

lending rate, and an exchange price. 

14. The system of any one of claims 1-13, wherein said pricing module is to provide an output 

based on the price of the first option. 

15. The system of claim 14, wherein said pricing module automatically submits a bid price 

and/or an offer price of said first option according to said pricing model based on a change in 

said second input data. 

16. The system of any one of claims 1-15, wherein said underlying asset comprises a financial 

asset. 

17. The system of any one of claims 1-16, wherein said underlying asset is related to at least 

one asset type selected from the group consisting of a commodity, a stock, a bond, a currency, an 

interest rate, and the weather. 

18. A computer-based method of pricing options, the method comprising the steps of: 

receiving, by a computing device, trade information corresponding to one or more 

underlying assets; 

storing said trade information in storage means; 

receiving, by the computing device, first input data corresponding to at least one 

parameter defining a first option to be priced on an underlying asset; 
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selecting and reading, by the computing device, second input data from the storage 

means, the second input data including trade information corresponding to at least one current 

market condition relating to said underlying asset; and 

determining, by the computing device, based on said first input data and said 

second input data, a price of the first option by the step of applying a predefined pricing 

calculation to the first input data and the second input data according to a predefined 

pricing model, wherein the step of applying the predefined pricing calculation comprises 

the steps of: 

determining a second option representing a position opposite to a position 

of the first option and having a same absolute delta value as the first option; and 

determining the price of the first option by satisfying a first criterion and 

a second criterion, the first criterion relating to a sum of a first correction 

corresponding to the first option and a second correction corresponding to the 

second option, and the second criterion relating to a difference between the first 

correction corresponding to the first option and the second correction 

corresponding to the second option, 

wherein the first correction relates to a difference between the price of the 

first option according to the pricing model and a theoretical price of the first 

option, 

and wherein the second correction relates to a difference between the 

price of the second option according to the pricing model and a theoretical price of 

the second option; and 

providing, by the computing device, an output corresponding to the price of the first 

option. 
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19. The method of claim 18, wherein the first criterion requires that the sum of the first 

correction and the second correction is proportional to a sum of a first volatility convexity and a 

second volatility convexity corresponding to the first option and the second option, respectively, 

and wherein the second criterion requires that the difference between the first correction 

and the second correction is proportional to a difference between a first delta convexity and a 

second delta convexity corresponding to the first option and the second option, respectively. 

20. The method of claim 19, wherein the step of applying the predefined pricing calculation 

comprises the steps of: 

setting the sum of the first volatility convexity and the second volatility convexity to be a 

predefined function of a volatility of the first option according to the pricing model and a 

volatility of the second option according to the pricing model, 

and setting the difference between the first delta convexity and the second delta convexity 

to be a second predefined function of the volatility of the first option according to the pricing 

model and the volatility of the second option according to the pricing model. 

21. The method of any one of claims 18-20 including the step of automatically submitting a bid 

price and/or an offer price of said first option according to said pricing model based on a change 

in said second input data. 
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CLAIMS 

What is claimed is: 

1. 	A system of pricing options, the system comprising: 

a memory having stored thereon pricing-module instructions; and 

WO 2011/080727 	 PCT/1B2011/050026 

5 	 a processor to execute the pricing-module instructions resultin in a pricing module 

configured to receive first input data corresponding to at least one arameter defining a first 

option on an underlying asset and second input data corresp ding to at least one current 

market condition relating to said underlying asset, and, ba d on said first and second input 

data, to determine a price of the first option accordin  o a volatility smile satisfying a first 

10 	criterion relating to a sum of a first correction con ponding to the first option and a second 

correction corresponding to a second option re►  esenting a position opposite to a position of 

a the first option and having substantially a .ame absolute delta value as the first option, 

wherein the first correction rel es to a difference between a theoretical price of the 

first option and the price of the fir option according to the volatility smile, and wherein the 

15 

	

	second correction relates to a ifference between a theoretical price of the second option 

and the price of the second ption according to the volatility smile. 

2• 	The system o claim 1, wherein the first criterion requires that the sum of the first 

and second corr tions is proportional to a sum of first and second volatility convexities 

correspondin to the first and second options, respectively, 

20 

	

	a wherein the second criterion requires that a difference between the first and 

secon corrections is proportional to a difference between first and second delta convexities 

c responding to the first and second options, respectively. 
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3. 	The system of claim 2, wherein the sum of the first and second volatility con xities 

is a predefined function of a volatility of the first option according to the vola lity smile 

and a volatility of the second option according to the volatility smile, 

and wherein the difference between the first and second delta cony xities is a second 

s 	predefined function of the volatility of the first option according to t volatility smile and 

the volatility of the second option according to the volatility smile 

4. The system of claim 3, wherein the first criterion requi • s that the sum of the first and 

second corrections is proportional to the sum of first nd second volatility convexities 

according to a first proportionality function, which is used on said delta, 

to 	and wherein the second criterion require. that the difference between the first and 

second corrections is proportional to the di erence between the first and second delta 

convexities according to a second proporti nality function, which is based on said delta. 

5. The system of claim 4, where at least one of the first and second proportionality 

functions includes a predefined ombination of said delta and one or more market-based 

15 	parameters, and wherein said tieing module is to determine said market-based parameters 

based on said second inp data. 

6. The system o claim 4, wherein the first and second proportionality functions are 

decreasing fun et' ns of said delta. 

7. The s stem of claim 2, wherein the first and second criterion require satisfying the 

zo 	follow] g equations, respectively: 

= A(A)•vega° 	1  
K,„„ 	Kp.) 
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. 	The system of claim 1, wherein said first and second options include Vanilla options. 

WO 2011/080727 	 PCT/1B2011/050026 
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wherein 	and pA  denote said first and second corrections, 

wherein A denotes said delta, 

wherein A(A) and B(A) denote first and second functions of ►  , respectively, 

s 	wherein Vega°  denotes a vega of the first and second o lions, 

wherein t denotes a time to expiration of said first tion, 

wherein d1  denotes a predefined function 	the time to expiration of said first 

option, 

wherein S denotes a price of said undo. lying asset, 

io 	and wherein 0-
KG. 

 and 	ote a volatility of the first option according to the 

volatility smile and a volatility o the second option according to the volatility smile, 

respectively. 

8. The system of clai 1, wherein said pricing module is to determine said first 

correction based on tho first and second criterions, and to determine the price of said first 

15 	option based on the lot correction and said theoretical price of the first option. 

9. The syst m of claim 8, wherein said pricing module is to determine a volatility of the 

first optio based on the first and second criterions, and to determine said first correction 

based • the volatility of the first option. 
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11. The system of claim 10, wherein said pricing module is to determine a price of an 

exotic option on said underlying asset based on the volatility smile. 

12. The system of claim 1, wherein said first input data comprises an Indic ion of at least 

one of a type of said first option, an expiration date of said first optio a trigger for said 

5 	first option, and a strike of said first option. 

13. The system of claim 1, wherein said second input data v mprises an indication of at 

least one of a spot value, a forward rate, an interest rats, a volatility, an at-the-money 

volatility, a delta risk reversal, a delta butterfly, a delta trangle, a 10 delta risk reversal, a 

10 delta butterfly, a 10 delta strangle, a 25 delta risk eversal, a 25 delta butterfly, a 25 delta 

to 	strangle, a caplet, a floorlet, a swap rate, a securi lending rate, and an exchange price. 

14. The system of claim 1, wherein said ricing module is to provide an output based on 

the price of the first option. 

15. The system of claim 14, wI rein said pricing module is to communicate said output 

via a communication network 

15 	16. The system of claii 1, wherein said underlying asset comprises a financial asset. 

17. The system o claim 1, wherein said underlying asset is related to at least one of a 

commodity, a s ck, a bond, a currency, an interest rate, and the weather. 

18. A amputer-based method of pricing options, the method comprising: 

eceiving, by a computing device, first input data corresponding to at least one 

20 par eter defining an option to be priced on an underlying asset and second input data 

orresponding to at least one current market condition relating to said underlying asset; and 
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15 	corresponding to the first and cond options, respectively. 

volatility smile a a volatility of the second option according to the volatility smile, 
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based on said first and second input data, determining by the computing dcv ce a 

price of the option according to a volatility smile satisfying a first criterion relatin o a sum 

of a first correction corresponding to a first option and a second correction corr sponding to 

a second option representing a position opposite to a position of a the irst option and 

5 	having substantially a same absolute delta value as the first option, 

wherein the first correction relates to a difference between a theoretical price of the 

first option and the price of the first option according to the vo •tility smile, and wherein the 

second correction relates to a difference between a theor. ical price of the second option 

and the price of the second option according to the vol lity smile. 

10 	19. 	The method of claim 18, wherein the firs riterion requires that the sum of the first 

and second corrections is proportional to a im of first and second volatility convexities 

corresponding to the first and second opti is, respectively, 

and wherein the second criterion requires that the difference between the first and 

second corrections is proportional o a difference between first and second delta convexities 

20. 	The method of laim 19, wherein the sum of the first and second volatility 

convexities is a pre' dined function of a volatility of the first option according to the 

and w erein the difference between the first and second delta convexities is a second 

20 

	

	predefine function of the volatility of the first option according to the volatility smile and 

the vs atility of the second option according to the volatility smile. 
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following equations, respective! 
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21. The method of claim 20, wherein the first criterion requires that the sum oft first 

and second corrections is proportional to the sum of first and second volatility C vexities 

according to a first proportionality function, which is based on said delta, 

and wherein the second criterion requires that the difference bet en the first and 

5 	second corrections is proportional to the difference between the fi t and second delta 

convexities according to a second proportionality function, which i ased on said delta. 

22. The method of claim 21, wherein at least one of the fi t and second proportionality 

functions includes a predefined combination of said dcl and one or more market-based 

parameters, the method including determining said lir rket-based parameters based on said 

io 	second input data. 

23. The method of claim 21, wherein the irst and second proportionality functions are 

decreasing functions of said delta. 

24. The method of claim 19, whe in the first and second criterion require satisfying the 

( ega4  d 
1   

+ 
1  

alG.,, GK,„, 
15 	 = A(A)• 

w erein 	and ,A  denote said first and second corrections, 

wherein A denotes said delta, 

wherein A(A) and B(A) denote first and second functions of A, respectively, 
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wherein Vega°  denotes a vega of the first and second options, 

wherein t denotes a time to expiration of said first option, 

wherein d, denotes a predefined function of the time to expiry 'on of said first 

option, 

5 	 wherein S denotes a price of said underlying asset, 

and wherein 	and crK,,  denote a volatility of t e first option according to the 

volatility smile and a volatility of the second option according to the volatility smile, 

respectively. 

25. 	The method of claim 18, wherein sat s first and second options include Vanilla 

1 o 	options. 

26. The method of claim 25 inclu rig determining a price of an exotic option on said 

underlying asset based on the vol ility smile. 

27. The method of claim , wherein said first input data comprises an indication of at 

least one of a type of s d first option, an expiration date of said first option, a trigger for 

is 	said first option, and  strike of said first option. 

28. 	The meta d of claim 18, wherein said second input data comprises an indication of at 

least one 	a spot value, a forward rate, an interest rate, a volatility, an at-the-money 

volati I , a delta risk reversal, a delta butterfly, a delta strangle, a 10 delta risk reversal, a 

10 elta butterfly, a 10 delta strangle, a 25 delta risk reversal, a 25 delta butterfly, a 25 delta 

20 	tranglc, a caplet, a floorlet, a swap rate, a security lending rate, and an exchange price. 
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29. 	The method of claim 18 including providing an output based on the price of tla first 

option. 

30. The method of claim 18, wherein said underlying asset comprises a fin cia I asset. 

31. The method of claim 18, wherein said underlying asset is relates to at least one of a 

5 	commodity, a stock, a bond, a currency, an interest rate, and the we 


