
CLAIMS 

1. A me , od of pricing financial instruments, comprising: 

provi s ng at least one computing device comprising one or more processors executing 

computer-executa le instructions stored in memory, said instructions causing the at least one 

computing device to p - form the steps of: 

constructing a virtu. financial complex network comprising one or more interrelated 

financial markets; 

blending market color data 	ted to at least one of the financial markets with price data 

to determine blended pricing infonnatio 

defining an objective function based o 	the blended pricing information; and 

solving the objective function using an opts 	ization model that determines a minimum 

market price for each financial instrument across the o 	or more financial markets. 

2. The method of claim 1, wherein the constructing step co 	'rises: 

grouping the one or more financial markets according to a 	arket structure or arbitrage 

conditions; and 

linking financial markets within each grouping according to at least •ne of a package 

relation amongst financial markets, a spread relation amongst financial markets 	d arbitrage 

constraints. 

3. The method of claim 2, wherein financial markets comprising futures, forwards, and o 	r-the 

counter (OTC) financial instruments are linked within the financial complex network based o 

package or spread relations, and wherein financial markets comprising options financial 
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1 struments are linked within the financial complex network based on arbitrage constraints. 

4. Th,  method of claim 2, thither comprising: 

li 	ng one or more additional markets to said financial complex network, said additional 

markets halm:, at least one of inter-market and intra-market connections to the financial markets 

within the financia complex network. 

5. The method of claim , wherein the financial complex network comprises linked markets that 

span two or more calendar ' -ars. 

6. The method of claim 1, where' 	the blending step comprises: 

for at least one of the one or 	ore financial markets: 

calculating an instantaneo 	price for each financial instrument in said financial 

markets; 

blending all instantaneous prices, b 	mancial market, with market color data to 

determine a reference price, a lower bound price and a 	.per bound price, and 

applying predetermined weighting paramete 	to the blended instantaneous prices 

to determine a weighting factor for each of the reference price, 	e lower bound mice and the 

upper bound price. 

7. The method of claim 1, wherein the blending step comprises an option market blending step 

for markets comprising options financial instruments, said options market hi eding step 

comprising: 

determining whether tenor input includes expiring options, and if so, adjusting aid 

expiring options; 
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performing a strike space transformation; 

calculating an anchor curve representing the value of one or more options across different 

strikes; 

integr.ting market color data pertaining to options having a same underlying tenor into 

the anchor curve .. generate a reference implied value curve; and 

arbitrage-free , .timizing the reference implied value curve to generate an arbitrage-free 

curve. 

8. The method of claim 7, fu 	. er comprising applying a smoothing functional utility (SFU) 

curve treatment to at least one o 	e anchor curve, the reference implied value curve and the 

arbitrage-free curve. 

9. The method of claim 7, wherein the an. or curve comprises an implied volatility curve for 

non-spread options, and wherein the anchor 	rve comprises an implied correlation curve for 

spread options. 

10. The method of claim 7, wherein calculating the a.. hor curve comprises: 

applying one or more of an at-the-money (ATM) . rve blending process, a third-party 

curve blending process, a reference product curve bending pr,,  cess, and an average price option 

(APO) curve shifting process to one or more historical settlemen curves. 

11. The method of claim 7, wherein integrating market color data co 	.rises: 

generating an impact curve for each transformed strike point on th= anchor curve having 

market color; and 

blending one or more of the impact curves together to generate the referen. e implied 
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ue curve.  
12. ' he method of claim 1, wherein defining an objective function comprises: 

• -fining a search space based on a solution space and a valid space, said search space 

defining bo 	ds for feasible solutions to the objective function. 

13. The method • 	claim 12, wherein the solution space comprises a null space or a range of 

feasible solutions, 

wherein the vali I 	pace defines a valid range for each of the financial markets, said valid 

range being defined, in part, .y a lower bound vector based on a lower bound price and an upper 

bound vector based on an upper .ound mice, and 

wherein the intersection of tl 	solution space and the valid space define said search 

space. 

14. The method of claim 1, wherein the optic aation model solves the objective function and 

provides an optimal pricing solution across each .f the financial markets within predetermined 

constraints. 

15. The method of claim 1, wherein the at least one coin .uting device comprises one or more of 

a desktop computer, a laptop computer, a server, a smartpho e, a hand-held communication 

device, a tablet device, a kiosk, and a wired or wireless commu 	cations network, and 

wherein market color data comprises data relating to at least . e of bids, offers, deals, 

orders, historic settlement prices, current market configurations, active 	erket lists, third-party 

suggested settlement prices, execution venue deals, depth of market informa 'on, external 

settlement prices, third-party data, historical mutually dependent pricing relatio 	hips, and inter 
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and intra-instrument no-arbitrage constraints. 

16. & system for pricing financial instruments, comprising: 

. least one computing device comprising one or more processors executing computer- 

executable 	structions stored in memory, said at least one computing device being configured 

to: 

construct a 	rtual financial complex network comprising one or more interrelated 

financial markets; 

blend market color • , a related to at least one of the financial markets with price data to 

determine blended pricing info]. 'tation; 

define an objective function , ased on the blended pricing information; and 

solve the objective function um_ an optimization model that determines a minimum 

market price for each financial instrument a. oss the one or more financial markets. 

17. The system of claim 16, wherein the at least . e computing device is further configured to: 

group the one or more financial markets acco • ing to a market structure or arbitrage 

conditions; and 

link financial markets within each grouping accordin• o at least one of a package 

relation amongst financial markets, a spread relation amongst fin. cial markets and arbitrage 

constraints. 

18. The system of claim 17, wherein financial markets comprising future 	forwards, and over- 

the-counter (OTC) financial instruments are linked within the financial comp x network based 

on package or spread relations, and wherein financial markets comprising option 	nancial 
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instruments are linked within the financial complex network based on arbitrage constraints. 

19. 1 he system of claim 17, wherein the at least one computing device is further configured to: 

one or more additional markets to said financial complex network, said additional 

markets ha 	i g at least one of inter-market and intra-market connections to the financial markets 

within the fina 	ial complex network. 

20. The system of c •im 16, wherein the financial complex network comprises linked markets 

that span two or more c. endar years. 

21. The system of claim 16, 	herein the at least one computing device is further configured to: 

for at least one of the one iir more financial markets: 

calculate an instantan- •us price for each financial instrument in said financial 

markets; 

blend all instantaneous prices, .y financial market, with market color data to 

determine a reference price, a lower bound price 	d a upper bound price, and 

apply predetermined weighting param ers to the blended instantaneous prices to 

determine a weighting factor for each of the reference pr e, the lower bound price and the upper 

bound price. 

22. The system of claim 16, wherein: 

for markets comprising options financial instruments, the at le •..t one computing device is 

further configured to: 

determine whether tenor input includes expiring options, and i 	o, adjusting said 

expiring options; 
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perform a strike space transformation; 

calculate an anchor curve representing the value of one or more options across 

different strikes; 

integrate market color data pertaining to options having a same underlying tenor 

into the anchor c 	e to generate a reference implied value curve; and 

arbitra _ - -free optimize the reference implied value curve to generate an arbitrage-

free curve. 

23. The system of claim 22, w , erein the at least one computing device is further configured to 

apply a smoothing functional utili 	(SFU) curve treatment to at least one of the anchor curve, 

the reference implied value curve and 	e arbitrage-free curve. 

24. The system of claim 22, wherein the a 	hor curve comprises an implied volatility curve for 

non-spread options, and wherein the anchor cu ye comprises an implied con-elation curve for 

spread options. 

25. The system of claim 22, wherein the at least one co 	puting device is further configured to: 

applying one or more of an at-the-money (ATM) cu , e blending process, a third-party 

curve blending process, a reference product curve bending proc 	s, and an average price option 

(APO) curve shifting process to one or more historical settlement c,  Yes. 

26. The system of claim 22, wherein the at least one computing device i further configured to: 

generate an impact curve for each transformed strike point on the anc or curve having 

market color; and 

blend one or more of the impact curves together to generate the reference imp 'ed value 
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27. • e system of claim 16, wherein the at least one computing device is further configured to: 

de ne a search space based on a solution space and a valid space, said search space 

defining bou •s for feasible solutions to the objective function. 

28. The system o 	laim 27, wherein the solution space comprises a null space or a range of 

feasible solutions, 

wherein the valid s ace defines a valid range for each of the financial markets, said valid 

range being defined, in part, b 	a lower bound vector based on the lower bound price and an 

upper bound vector based on the 	'per bound price, and 

wherein the intersection of the olution space and the valid space define said search 

space. 

29. The system of claim 16, wherein the optima ation model solves the objective function and 

provides an optimal pricing solution across each o the financial markets within predetermined 

constraints. 

30. The system of claim 16, wherein the at least one comp. ting device comprises one or more of 

a desktop computer, a laptop computer, a server, a smartphon- a hand-held communication 

device, a tablet device, a kiosk, and a wired or wireless communi 	Lions network, and 

wherein market color data comprises data relating to at least o 	of bids, offers, deals, 

orders, historic settlement prices, current market configurations, active m. 	et lists, third-party 

suggested settlement prices, execution venue deals, depth of market informant , external 

settlement prices, third-party data, historical mutually dependent pricing relations 	.s, and inter 
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an 	tra-instrument no -arbitrage constraints. 
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CLAIMS 

1. A method of pricing financial instruments, comprising: 

providing at least one computing device comprising one or more processors executing 

computer-executable instructions stored in memory, said instructions causing the at least one 

computing device to perform the steps of: 

constructing a virtual financial complex network comprising two or more interrelated 

financial markets; 

blending market color data related to at least one of the interrelated financial markets 

with price data to determine blended pricing information; 

defining an objective function based on the blended pricing information; and 

solving the objective function using an optimization model that determines a 

minimum market price for each financial instrument across the two or more interrelated 

financial markets. 

2. The method of claim 1, wherein the constructing step comprises: 

grouping the two or more interrelated financial markets according to a market 

structure or arbitrage conditions; and 

linking the interrelated financial markets within each grouping according to at least 

one of a package relation, a spread relation and arbitrage constraints. 

3. The method of claim 2, wherein a first grouping comprises interrelated financial 

markets comprising futures, forwards, and over-the-counter (OTC) financial instruments that 

are linked within the financial complex network based on package or spread relations, and 

wherein a second grouping comprises interrelated financial markets comprising options 

financial instruments that are linked within the financial complex network based on arbitrage 

constraints. 

4. The method of claim 2, further comprising: 

linking one or more additional markets to said virtual financial complex network, said 

additional markets having at least one of inter-market and intra-market connections to the 

interrelated financial markets within the virtual financial complex network. 
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5. The method of claim 1, wherein the virtual financial complex network comprises 

linked interrelated financial markets that span two or more calendar years. 

6. The method of claim 1, wherein the blending step comprises: 

for at least one of the two or more interrelated financial markets: 

calculating an instantaneous price for each financial instrument in said at least one of 

the interrelated financial markets; 

blending all instantaneous prices, by financial market, with said market color data to 

determine a reference price, a lower bound price and a upper bound price, and 

applying predetermined weighting parameters to the blended instantaneous prices to 

determine a weighting factor for each of the reference price, the lower bound price and the 

upper bound price. 

7. The method of claim 1, wherein the blending step comprises an options market 

blending step for the interrelated financial markets comprising options financial instruments, 

said options market blending step comprising: 

determining whether tenor input includes expiring options, and if so, adjusting said 

expiring options; 

performing a strike space transformation; 

calculating an anchor curve representing the value of one or more options across 

different strikes; 

integrating market color data pertaining to options having a same underlying tenor 

into the anchor curve to generate a reference implied value curve; and 

arbitrage-free optimizing the reference implied value curve to generate an arbitrage- 

free curve. 

8. The method of claim 7, further comprising applying a smoothing functional utility 

(SFU) curve treatment to at least one of the anchor curve, the reference implied value curve 

and the arbitrage-free curve. 

9. The method of claim 7, wherein the anchor curve comprises an implied volatility 

curve for non-spread options, and wherein the anchor curve comprises an implied correlation 

curve for spread options. 
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10. The method of claim 7, wherein calculating the anchor curve comprises: 

applying one or more of an at-the-money (ATM) curve blending process, a third-party 

curve blending process, a reference product curve bending process, and an average price 

option (APO) curve shifting process to one or more historical settlement curves. 

11. The method of claim 7, wherein integrating market color data comprises: 

generating an impact curve for each transformed strike point on the anchor curve 

having market color; and 

blending one or more of the impact curves together to generate the reference implied 

value curve. 

12. The method of claim 1, wherein defining an objective function comprises: 

defining a search space based on a solution space and a valid space, said search space 

defining bounds for solutions to the objective function. 

13. The method of claim 12, wherein the solution space comprises a null space or a range 

of solutions, 

wherein the valid space defines a valid range for each of the two or more interrelated 

financial markets, said valid range being defined, in part, by a lower bound vector based on a 

lower bound price and an upper bound vector based on an upper bound price, and 

wherein the intersection of the solution space and the valid space define said search 

space. 

14. The method of claim 1, wherein the optimization model solves the objective function 

and provides an optimal pricing solution across each of the two or more interrelated financial 

markets within predetermined constraints. 

15. The method of claim 1, wherein the at least one computing device comprises one or 

more of a desktop computer, a laptop computer, a server, a smartphone, a hand-held 

communication device, a tablet device, a kiosk, and a wired or wireless communications 

network, and 
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wherein said market color data comprises data relating to at least one of bids, offers, 

deals, orders, historic settlement prices, current market configurations, active market lists, 

third-party suggested settlement prices, execution venue deals, depth of market information, 

external settlement prices, third-party data, historical mutually dependent pricing 

relationships, and inter and intra-instrument no-arbitrage constraints. 

16. A system for pricing financial instruments, comprising: 

at least one computing device comprising one or more processors executing 

computer-executable instructions stored in memory, said at least one computing device being 

configured to: 

construct a virtual financial complex network comprising two or more interrelated 

financial markets; 

blend market color data related to at least one of the interrelated financial markets 

with price data to determine blended pricing information; 

define an objective function based on the blended pricing information; and 

solve the objective function using an optimization model that determines a minimum 

market price for each financial instrument across the two or more interrelated financial 

markets. 

17. The system of claim 16, wherein the at least one computing device is further 

configured to: 

group the two or more interrelated financial markets according to a market structure 

or arbitrage conditions; and 

link the interrelated financial markets within each grouping according to at least one 

of a package relation, a spread relation and arbitrage constraints. 

18. The system of claim 17, wherein a first grouping comprises interrelated financial 

markets comprising futures, forwards, and over-the-counter (OTC) financial instruments that 

are linked within the financial complex network based on package or spread relations, and 

wherein a second grouping comprises interrelated financial markets comprising options 

financial instruments that are linked within the financial complex network based on arbitrage 

constraints. 
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19. The system of claim 17, wherein the at least one computing device is further 

configured to: 

link one or more additional markets to said virtual financial complex network, said 

additional markets having at least one of inter-market and intra-market connections to the 

interrelated financial markets within the virtual financial complex network. 

20. The system of claim 16, wherein the virtual financial complex network comprises 

linked interrelated financial markets that span two or more calendar years. 

21. The system of claim 16, wherein the at least one computing device is further 

configured to: 

for at least one of the two or more interrelated financial markets: 

calculate an instantaneous price for each financial instrument in said at least one of 

the interrelated financial markets; 

blend all instantaneous prices, by financial market, with said market color data to 

determine a reference price, a lower bound price and a upper bound price, and apply 

predetermined weighting parameters to the blended instantaneous prices to detennine a 

weighting factor for each of the reference price, the lower bound price and the upper bound 

price. 

22. The system of claim 16, wherein: 

for the interrelated financial markets comprising options financial instruments, the at 

least one computing device is further configured to: 

detennine whether tenor input includes expiring options, and if so, adjusting said 

expiring options; 

perform a strike space transformation; 

calculate an anchor curve representing the value of one or more options across 

different strikes; 

integrate market color data pertaining to options having a same underlying tenor into 

the anchor curve to generate a reference implied value curve; and 

arbitrage-free optimize the reference implied value curve to generate an arbitrage-free 

curve. 
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23. The system at claim 22, wherein the at least one computing device is further 

configured to apply a smoothing functional utility (SFU) curve treatment to at least one of the 

anchor curve, the reference implied value curve and the arbitrage-free curve. 

24. The system of claim 22, wherein the anchor curve comprises an implied volatility 

curve for non-spread options, and wherein the anchor curve comprises an implied correlation 

curve for spread options. 

25. The system of claim 22, wherein the at least one computing device is further 

configured to: 

applying one or more of an at-the-money (ATM) curve blending process, a third-party 

curve blending process, a reference product curve bending process, and an average price 

option (APO) curve shifting process to one or more historical settlement curves. 

26. The system of claim 22, wherein the at least one computing device is further 

configured to: 

generate an impact curve for each transformed strike point on the anchor curve having 

market color; and 

blend one or more of the impact curves together to generate the reference implied 

value curve. 

27. The system of claim 16, wherein the at least one computing device is further 

configured to: 

define a search space based on a solution space and a valid space, said search space 

defining bounds for solutions to the objective function. 

28. The system of claim 27, wherein the solution space comprises a null space or a range 

of solutions, 

wherein the valid space defines a valid range for each of the two or more interrelated 

financial markets, said valid range being defined, in part, by a lower bound vector based on 

the lower bound price and an upper bound vector based on the upper bound price, and 

wherein the intersection of the solution space and the valid space define said search 

space. 
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29. The system of claim 16, wherein the optimization model solves the objective function 

and provides an optimal pricing solution across each of the two or more interrelated financial 

markets within predetermined constraints. 

30. The system of claim 16, wherein the at least one computing device comprises one or 

more of a desktop computer, a laptop computer, a server, a smartphone, a hand-held 

communication device, a tablet device, a kiosk, and a wired or wireless communications 

network, and 

wherein said market color data comprises data relating to at least one of bids, offers, 

deals, orders, historic settlement prices, current market configurations, active market lists, 

third-party suggested settlement prices, execution venue deals, depth of market information, 

external settlement prices, third-party data, historical mutually dependent pricing 

relationships, and inter and intra-instrument no-arbitrage constraints. 
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