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Commodity Pricing Software 

The main objective of this software is to provide agricultural economics students with an 
objective viewpoint of the potential risk and returns for farmers and firms engaged in the 
business of selling or buying commodities while hedging their positions using options. There a 
wide variety of options strategies that may be used to “hedge” firms’ positions – this 
software provides students with a clear insight as to what such strategies actually mean by 
graphing Effective Prices associated with such strategies over a range of potential outcomes. 

This program graphs the range of potential prices that sellers (buyers) of commodities would 
receive (pay) if they chose to hedge cash positions with options. The potential range of prices 
depends upon a number of factors, which are input by the user. These factors include the 
type(s) of options – calls or puts – bought or sold, the premium(s) paid or received for the 
option(s), the strike price of the option(s), the expected basis (local cash market price – futures 
price) at time hedge is lifted and cash commodity is sold or purchased, and the futures price at 
time hedge is lifted and cash commodity is sold or purchased. 

For comparison purposes the program can also graph the range of potential prices that sellers 
(buyers) of commodities would receive (pay) if (a) they chose to hedge cash positions with 
futures or (b) simply traded in cash market without hedging. 

Screen Interface 

On opening the program the user will see a number of input boxes along the bottom of the 
screen. The first 4 boxes show the type of option contract bought or sold by the user. So for 
example, if the user bought a put option to hedge future sales of a cash crop, he/she would go 
to the second box from the left, titled “Long Put Option”, and enter the strike price of the 
option and the premium (price) paid for the option. The user would then click on the “include” 
square in the top left corner. A check mark will appear in the square indicating the user wants 
to graph potential payoffs from this option along with the effective price associated with selling 
the cash crop and exercising the option (hedging with the option). 

The user can simultaneously graph up to 8 different options contracts positions. Each contract 
position requires the user to input its associated strike price and premium and to check the 
include square in each case. 

Once options contracts positions have been entered, the user must click on either the buyer or 
seller circles in the Point of View box (bottom right hand side of screen). If the user will sell a 
cash commodity sometime in the future, the seller circle should be checked. If the user will buy 
a cash commodity sometime in the future, the buyer circle should be checked. 
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The last 3 input boxes require the user to enter: the current price of the futures contract of the 
same delivery/maturity month as the options contracts position; the expected basis at the time 
the hedge will be lifted and the cash commodity bought or sold; and the graph range (default is 
1), which adjusts the scale of the graph to best visualize positions and prices. 

The final step is to click the graph button (bottom right hand side of screen), and 2 graphs will 
be automatically displayed on the screen.  

Options Return Graph (Displayed in right half of screen) 

This graph shows the returns to options contract(s) positions over a range of potential futures 
prices that could occur at contract maturity. The returns are measured on the vertical (Y-axis) in 
units of contract (e.g. cents per bushel for grains). The range of potential futures prices are 
measured on the horizontal (X-axis) in units of contract. 

The potential returns to each option position held (long or short, call or put) are depicted with a 
different color. Thus, if the maximum of 8 options positions are held the graph will show 8 
different colored lines. The red line represents the returns to the combined options positions. 
Note if only one option position is held only a red line is visible as – the single option return is 
the combined option return – it overlays the return line to the single option position. 

By allowing multiple options positions to be graphed simultaneously the Options Return Graph 
can be used to show potential returns and risk of various options strategies (e.g. straddles, 
condors, butterflies etc.) 

Note the options returns graphs are the same whether the user is a seller or a buyer. In other 
words the same potential returns from holding say a long put option exist whether the user is a 
seller or a buyer in the cash market. 

Effective Price Graph (Displayed in left half of screen) 

This graph shows the Effective Price (red line) that a user hedging cash sales or purchases with 
options positions will receive or pay. It represents the price associated with the combined cash 
and options positions. Effective price is measured on the vertical (Y-axis) in units of the cash 
commodity price (e.g. cents per bushel for grains). The range of potential futures prices are 
measured on the horizontal (X-axis) in units of contract. The Effective Price is affected by basis 
at time of cash sale or purchase, and so the Effective Price line adjusts upwards and downwards 
to reflect basis value previously input by user. 

To compare the potential options hedging Effective Price with futures hedging price, the graph 
can also show the Hedged Price (orange line) associated with hedging using futures. The user 
previously input the current futures price to get this hedged price. It reflects the fixed (lock-in 



3 
 

price) associated with selling or buying futures contracts at the time the hedging decisions are 
made. The Hedged Price is affected by basis at time of cash sale or purchase, and so the Hedged 
Price line adjusts upwards and downwards to reflect basis value previously input by user. 

To compare the potential Effective Price associated with selling or buying in cash market, the 
graph also shows the Cash Price (black line) associated with cash trading (no hedge) at time of 
futures prices, its relative position against the futures (X-axis) is determined by basis level 
previously input by user. 

Important Assumptions 

1) The sizes of Hedged positions (options or futures) always match the size of cash 
positions. The Effective and Hedged Prices displayed in Effective Price Graph are based 
on this assumption. For example, if the user will sell 10,000 bushels of corn in cash 
market, it is assumed that 10,000 bushels of corn or futures options are used to hedge 
the cash position. The size of any hedged cash position can be analyzed, but futures or 
options position are always assumed to be the same size as the cash position. 

2) The sizes of different options positions are always matched, or are of the same size. For 
example, if the user inputs 2 different long put positions, the return line displayed in 
Options Return Graph assumes each position is same size (e.g. 5,000 bushels in long put 
1, and 5,000 bushels in long put 2.) 

3) Options Return lines and Effective Price lines assume the options position is exercised 
rather than re-traded (bought or sold) in options market. Thus, the software does not 
take into account the possibility that options may be sold in options market to gain time 
value.  

4) We ignore all commission or transaction costs associated with options and futures 
trading. 
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Examples taken from CME Group “Self-Study Guide to Hedging with Grain and Oilseed 
Futures and Options”.  
http://www.cmegroup.com/trading/agricultural/files/grain-oilseed-hedgers-
guide.pdf 
We use cents per bushel as the pricing unit in below examples instead of dollar per 
bushel used in “Self-Study Guide to Hedging with Grain and Oilseed Futures and 
Options”.  
 
Section One Selling Commodities 
 
First we consider hedging examples from the perspective of firms selling commodities 
who are concerned about prices decreasing. For example, farmers could hedge the 
“downside price risk” associated with selling corn, soybeans or wheat in their local 
cash market. In this case the farmer would be a “short hedger” and could form various 
options positions prior to selling his/her cash crop. 
 
 
Page 50 Strategy #2: Buying Put Options 
Protection against lower prices and the opportunity to sell at a higher price if prices 
rally. 
As a soybean producer whose crop has just been planted, you are concerned that there 
may be a sharp decline in prices by harvest in October. You would like to have 
protection against lower prices without giving up the opportunity to profit if prices 
instead increase. At the present time, the November futures price is quoted at 950 
cents/bushel. The basis in your area during October is normally 25 cents under the NOV 
soybean futures price (-25 NOV). Thus, if the November futures price in October is 950 
cents, buyers are likely to be bidding about 925 cents in their local cash market. 
Premiums for NOV soybean put and call options with various strike prices are presently 
quoted as follows: 
 

 
Put Option 
Strike Price 

Put Option 
Premium 

Call Option 
Premium 

900 10 61 
920 19 51 
950 30 31 
980 49 21 

1000 60 12 
 

http://www.cmegroup.com/trading/agricultural/files/grain-oilseed-hedgers-guide.pdf
http://www.cmegroup.com/trading/agricultural/files/grain-oilseed-hedgers-guide.pdf
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 Effective (expected) minimum selling price (Price Floor) for Put with 950 strike price: 
950 (strike) 
-30 (premium paid) 
-25 (expected basis) 
895 floor selling price 
 
Using commodity pricing software 
Check include box for Long Put Option, and input 950 strike price and 30 premium. Then 
input -25 for basis and 950 for current futures price. Make sure Seller circle is 
highlighted in Point of View box, and then hit the Graph button. 
 
The Effective Sale Price is graphed on left hand side of screen in Effective Net Price 
Graph. As you can see the Effective (expected) minimum selling price (Price Floor) is 
depicted as a horizontal red line for any futures price of 950 or lower, that intersects the 
Effective Net Price axis at 895. It is important to understand this is an expected 
minimum sale price as if basis changes by the time the cash soybeans are sold the 
effective sale price is adjusted to take into account this movement in basis. Note for 
futures prices above 950, the Effective Price rises to continually higher levels.  
 
The right-hand side of the screen always shows the Options Gain or loss for the options 
position alone (cash positions are not taken into account). Note if the futures price falls 
to 870 cents/bushel, the long put option can be exercised at the 950 strike price and the 
position will profit by 50 cents/bushel (strike price – futures price – initial premium). 
This 50 cent gain is added to the new cash sale price of 845 cents/bushel, effectively 
keeping the hedger on the 895 cents/bushel price floor shown by the horizontal red line 
on the left-hand side of the screen. The futures hedged price (orange line) and cash sale 
price (black line) are also shown to compare the relative risk-returns for each strategy 
over a range of possible futures prices. The futures hedged price locks in an effective 
sale price of 925 cents/bushel (950 NOV futures price adjusted for -25 NOV basis). 
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Scenario # 1: Prices Decline Page 51. 
Assume the Nov futures price has declined to 850, and buyers are pay 825 (basis is -25 
NOV) in their local cash market. With the futures price at 850, the 950 put option can be 
exercised for a profit of 70 cents/bushel (strike price – current futures price – initial 
premium paid), which is illustrated by the red line in the Options Gain graph. That 70 
profit added to the local cash market price of 825, gives you an Effective Price of 850 
cents/bushel with the long put hedge. 
 
Under this scenario, you are on the price floor which is clearly shown to still be 895 
cents/bushel, the red line in the Effective Net Price Graph. The orange line shows the 
effective hedged price if you chose to sell futures at the new price of 850 cents/bushel 
and a -25 NOV basis level. 
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Scenario # 2: Prices Increase Page 51. 
If prices increase, you will allow your put option to expire (assuming no time-value), 
because the right to sell at 950 when futures prices are in excess of 950 has no intrinsic 
value. Your Effective Price will be whatever amount local buyers are paying in your local 
cash market less the premium you initially paid for the option. 
Assume the futures price when you sell your crop has increased to 1,100 cents/bushel 
and local buyers are paying 1,075 (basis is -25 NOV). Assuming no time value, you allow 
the option to expire, and the Effective Price is 1,045 cents/bushel (Cash Price – initial 
premium). 
 
Under this scenario, you are on the upward sloping part of the Effective Price line at 
1,045, which is clearly shown in the Effective Net Price Graph by selecting Range of 2. 
The comparison Cash Price of 1,075 and futures Hedged Price of 925 (assuming the 
futures hedge was initially set at 950 cents/bushel, are also shown in the Effective Net 
Price Graph. 
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Section Two Buying Commodities 
 
Now we turn to hedging examples where the hedging firm is buying commodities. This 
could be from the perspective of a poultry firm buying corn and soybeans as inputs for 
feed, or a flour mill buying wheat to make bread. In these cases the firm is concerned 
about their commodity input prices increasing. As such, the firm is considered a “long 
hedger” and various commodity options positions can be taken to protect the firm 
from “upside price risk”. 
 
Page 41 Strategy #2 Buying call Options 
Protection against higher prices and the opportunity to buy at lower prices if prices 
decline. 
Assume you are a buyer who needs to establish a wheat purchase price for November 
delivery. The time is January and the July Wheat futures price is 650 cents per bushel. At 
this level, you decide to use options to protect your flour purchase price and related 
profit margins against a significant rise in the price of wheat. By buying call options 
you’ll be protected from a price increase yet retain the downside opportunity should 
prices fall between now and July. 
The cash market price for wheat in your region is typically about 10 cents below the July 
futures price during June. This means the normal basis during early summer is 10 cents 
under July futures (-10 JUL), and, given the current market conditions, you expect this to 
hold true this year. Therefore, if the July futures price in June is 650 cents, the cash price 
in your suppliers’ buying region is expected to be about 640 cents per bushel. Premiums 
for JUL Wheat call and put options are currently quoted as follows: 
 

 
Option strike price Call option premium Put option premium 

610 41 1 
620 33 4 
630 27 8 
640 21 12 
650 15 16 
660 11 22 
670 7 28 
680 3 34 
690 1 41 
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Note that although in section one the options chosen to hedge cash sales prices had 
strike prices equal to the current futures price, currently traded options with any strike 
price can be used for hedging and each option choice will yield a different level of price 
protection coverage for a different cost.  
 
The buyer decides to compare price protection using 2 different call options with strike 
prices of 640 and 650 respectively. 

Call + Premium Basis = Ceiling price 
640 + 21 – 10 = 651 
650 + 15 – 10 = 655 

 
 
First, the price ceiling for the 640 call is calculated and graphed using the software: 
 
Effective (expected) maximum buying price (Price ceiling) for Call with 640 cents strike 
price: 
640 (Strike) 
21 (premium paid) 
-10 (expected basis) 
 651 ceiling buying price 
 
Using commodity pricing software 
Check include box for Long Call Option, and input 640 cents strike price and 21 cents 
premium. Then input -10 for basis and 640 for current futures price. Make sure buyer 
circle is highlighted in Point of View box, and then hit Graph button. 
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The Effective Buying Price is graphed on left hand side of screen in Effective Net Price 
Graph. As you can see the Effective (expected) maximum buying price (Price Ceiling) of 
651 cents/bushel is depicted as a horizontal red line for any futures price of 640 or 
higher that intersects the Effective Net Price axis at 651. In this situation, the buyer will 
get protection and will pay a lower effective price in comparison to not hedging when 
the futures price is higher than 660 cents per bushel. Under this protection, the buyer 
only need pay 651 cents/bushel to buy wheat no matter how high futures prices rise. 
Note for futures prices lower than 640, the Effective Price decreases to continually 
lower levels. The futures hedged price (orange line) and cash purchase price (black line) 
are also shown to compare the relative risk-returns for each strategy over a range of 
possible futures prices. 
 
The Options Gain is shown on right hand side of screen, and as you can see the red line 
shows the option gain from the long call option position.  When the wheat futures price 
is under 640 cents, the buyer will lose 21 cents which was the initial premium to buy the 
call option. When the wheat futures price is above 640 cents, the loss associated with 
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the long call option position will decrease, and will gain money when the wheat futures 
price rises above 660 cents/bushel. 
 
Now for comparison purposes, we assume the wheat buyer purchases the 650 cents call 
for 15 cents. In this case the maximum (expected) buying price, or price ceiling is 655 
cents/bushel which is the option strike price (650 cents) plus the premium paid for the 
option (15 cents) less the basis (-10 cents) and can be clearly seen from the left hand 
side of screen in Effective Net Price Graph. From the right hand side of the screen, the 
Options Gain Graph shows that the buyer who purchased a 650 cents call for 15 cents 
will lose 15 cents/bushel when the wheat futures price is lower than 650. This loss, 
however, is lower than the loss when the wheat buyer purchased a 640 cents call for 21 
cents. Buying call options further out-of-the money is a cheaper form of price insurance, 
but with the cheaper cost option the effective expected price ceiling is also higher. 
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Scenario #1 Prices Rise Page 41 
Continuing with the scenario where the buyer bought the 650 call and the basis remains 
unchanged (-10 cents), we assume the July futures price now rises to 750 cents per 
bushel. The red line on the Options Gain graph shows a return of 85 cents/bushel. In 
this case the call with a 650 cents/bushel strike price provides the buyer with a 
maximum purchase price of 655 cents/bushel, and without this protection it can be seen 
from the black unhedged cash purchase price line that the buyer would have had to pay 
740 cents/bushel for wheat in his/her local cash market. 
 

 
 
 
Scenario #2 Prices Decrease Page 42 
Again assuming the buyer bought the 650 call and the basis remains unchanged (-10 
cents), but now the July futures price decreases below the 650 cents strike price to 500 
cents/bushel. In this scenario, the wheat buyer will allow the call option to expire 
(assuming no time-value), because the right to buy at 650 cents when futures prices are 
below 650 cents has no intrinsic value. The wheat buyer’s Effective Price will be 505 
cents/bushel (which comprises the 490 cents/bushel local cash market price, plus the 15 
cents/bushel premium the buyer initially paid for the option. 
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Under this scenario, you are on the upward sloping part of the Effective Price line at 
505, which is clearly shown in Effective Price Graph by selecting A Range of 2. The 
comparison Cash Price of 490 and futures Hedged Price of 490, are also shown in 
Effective Price Graph. 

 
 

Page 43 Strategy #3: Selling Put Options 
Lower your buying price in a stable market by Selling put options.  
This strategy is used to lower the buying price of ingredients while market prices are 
stable. Buyers can lower the buying price by establishing a short put option position 
(selling a put option). In this case, a wheat buyer, who sells a put option, can collect the 
options premium as it expires worthless.  
For example, assume you are a wheat buyer for a food manufacturer that needs to 
establish a price for mid-November delivery. It is August, the Dec Wheat futures price is 
650 cents per bushel, and you expect wheat prices to trade in a narrow range through 
the next several months. Also, assume Dec Wheat out-of-the money puts (strike price of 
630) are trading at 8 cents a bushel. The expected basis is 10 cents under December (-10 
Dec). You decide to sell December 630 puts to reduce the actual price you pay for cash 
wheat between now and November. 
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Effective (expected) minimum buying price 
$6.30 (Put strike) 
-$.10   (Basis) 
-$0.08 (Premium received) 
$6.12 
 
Different net buying price caused by different futures price 

If Dec 
Wheat 
futures 

are: 

− Actual 
basis = Cash price +/ – Short put 

gain(–)/loss(+) = 
Net 

buying 
price 

600 − 10 = 590 + 22 (L) = 612 
625 − 10 = 615 − 3 (G) = 612 
650 − 10 = 640 − 8 (G) = 632 
675 − 10 = 665 − 8 (G) = 657 
700 − 10 = 690 − 8 (G) = 682 

 
Using commodity pricing software 
Check include box for Short Put Option, and input 630 cents strike price and 8 cents 
premium. Then input -10 for basis and 650 for current futures price. Make sure buyer 
circle is highlighted in Point of View box, and then hit Graph button. 

 
 

The effective buying price is on the left hand side of Effective Price graph. The red line 
shows the effective price which intercrosses with cash line (black line) at the point 
where the futures price is 622 cents (strike price – premium). At this point, or any lower 
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futures price, the buyer will pay the 612 cents/bushel minimum established price to 
purchase wheat. When the futures price is higher than 622 cents, the buyer can 
effectively buy wheat 8 cents lower than cash price, because he/she earns the premium 
from the short put position. 
 
Page44 Strategy #4: Buy a Call and Sell a Put 
Establish a Buying Price Range 
This long hedging strategy provides you with a buying price range. Purchasing a call 
option creates a price ceiling and selling a put establishes a price floor. The strike prices 
of the options determine your price range. You would choose a lower strike price for the 
put option (i.e., a floor price) and a higher strike price for the call option (i.e., a ceiling 
price). As with all strategies, the range selected depends on your company’s price 
objectives and risk exposure. The premium received from selling the put allows you to 
reduce the premium cost of buying the call. You effectively lower the ceiling price by 
selling the put.  
 
Once more, assume you are buying wheat for your firm and decide to use wheat options 
to establish a price range for requirements between August and November. Dec wheat 
futures are at 650 cents/bushel and the expected basis at the time you will buy the cash 
wheat in November is generally 10 cents under Dec (-10 Dec) wheat futures. The 
premiums for the Dec Wheat call and put options are: 

 
Strike price Call option premium Put option premium 

610 41 1 
620 33 4 
630 27 8 
640 21 12 
650 15 16 
660 11 22 
670 7 28 
680 3 34 
690 1 41 

 
Effective (expected) maximum purchase price (price ceiling) for call with 650 cents 
strike price when selling a put  
 650 (Call strike) 
 +15 (Premium paid for buying call with $6.50 strike price) 
-8 (Premium received for selling put with $6.30 strike price) 
-10 (Basis) 
 647 
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Effective (expected) minimum purchase price (price floor) for put with 630 cents strike 
price when buying a call 
 630 (Put strike) 
+15 (Premium paid for buying call with $6.50 strike price) 
-8 (Premium received for selling put with 650 cents strike price) 
-10 (Basis) 
627 
 
Different effective net buying prices based on different futures prices 

If Dec 
Wheat 
futures 

are: 

− Actual 
basis = Cash 

price 
+/ 
− 

Long 650 call 
gain(–)/loss(+) +/ − Short 630 put 

gain(–)/loss(+) = 
Net 

buying 
price 

600 − 10 = 590 + 15 (L) + 22 (L) = 627 
625 − 10 = 615 + 15 (L) − 3 (G) = 627 
650 − 10 = 640 + 15 (L) − 8 (G) = 647 
675 − 10 = 665 − 10 (G) − 8 (G) = 647 
700 − 10 = 690 − 35 (G) − 8 (G) = 647 

 
 
Using commodity pricing software 
Check the include box for the Long Call Option, and input 650 cents strike price and 15 
cents premium, and check the include box for the Short Put Option, and input 630 cents 
strike price and 8 cents premium. Then input -10 for basis and 650 for current futures 
price. Make sure the buyer circle is highlighted in Point of View box, and then hit the 
Graph button. 
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The effective net purchase price is shown in the left hand side of the graph. The red line 
shows the effective purchasing price for the range of potential futures prices. The 
purchasing price is locked in between a range of 627 cents/bushel to 647 cents/bushel. 
The price range, of 20 cents, is attributed to the difference between the call and put 
strike prices. The black line represents the cash purchase price. When the futures price 
is lower than 630 cents (the cash price is lower than 620 cents), the wheat buyer lets his 
Long Call position expire losing 15 cents (15 cents call premium). The Options Gain 
Graph on the right hand side of the screen shows the individual (purple and green lines) 
and combined (red line) options positions gains and losses across the range of potential 
futures prices.  
 
 

 


