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$ Today’s workshop

* Learn about some basic concepts and pricing tools
associated with marketing agricultural commodities

— Basis
Forward contracts

Hedging with futures

Hedging with options
Other (LRP, LGM, etc)?

* Work through some example problems to help learn
and understand marketing concepts

+ See demonstrations on several different decision-aid
tools related to marketing

$ Before we get started...

 Game rules...
Keep it informal

Ask questions if you have them

Recognize that knowledge levels vary

— Feel free to wander around as necessary

Lots of material — we might not get through all of it

» Brief introductions...
— Who am |
— Who are you

* Questions???

$ Why do we need a futures market?

* To “discover” price

* To provide a location where ALL market
participants can interact

* To disseminate information




How are futures prices determined?

» The futures price is simply what a buyer is
willing to pay and a seller is willing to accept
for a product.

» The exchange (KCBT, CBOT, CME) itself does
not set prices.

CBOT soybean futures prices (12-09-09) ...

Futures Detail
DAY SOYBEANS (S) [10 minute delay] Future Symbol Search | Symbol Lackup

More Info Month Last Chg Open High Low Volume  Open Int Trade Time
chart options Jan-10  1028'4s -154 10430 10504 10220 95941 188546 12/09/09 13:41
chart options Mar-10  1037'6s -150 10520 10584 10310 52973 130011
chart options May-10  1045'%6s -152 10590 10660 10410 18706 47119
chart options Ju-10 1052°0s  -156 10520 10520 10510 11015 43785

chart options Aug-10  1048'0s  -160 — — — 158 1791

chart options __ Sep-10 103005 170 — — — 17 477

chart Nov-10  10200s_ -17'0 10330 10380 10140 6668 63817 12/09/09 13:4 l

chart Jan-11 1028'0s 176 10420 10460 . .

chart martt 1035%s 72 10200 1o2e0 NOV=10 is tradlng at $10.20

chart May-11  10352s -160 — —

charl wto103m2s 42— — This is the market’s forecast as to what
chart Aug-11 1035'0s  -140 — — - . .

aat oprons sept 2s0s 40— — prices will be. How much confidence do

chat opions o1 101705 140 10250 10250 we have in this forecast?
A. What is the probability price will be $9.70 to $10.70 (+/- $0.50) in late Oct?
B. What is the probability price will be $8.70 to $11.70 (+/- $1.50) in late Oct?
C. What is the probability price will be < $7.70 (down $2.50) in late Oct?

D. What is the probability price will be > $12.70 (up $2.50) in late Oct?

$ Methods of pricing commodities...

Cash sales (purchases)

* Forward basis contract

» Forward cash contract

* Hedge with futures contract, i.e., sell (buy) futures
* Buy put (call) option

» Other option market strategies

e Other???

$ Cash sales/purchases...

» Characteristics —

easy to understand

retain price and basis risk (basis = cash price - futures price)

no quantity or quality obligations (within reason)

no futures broker or margin calls

financial risk (i.e., risk of not getting paid) depends on
financial strength/integrity of buyer




$ Forward basis contract...

What is basis?

» Basis is the difference between two prices.

* In commodity marketing, basis is generally
referred to the difference between a specific
cash price and a specific futures price.

* Mathematically: Basis = Cash - Futures

* Nearby and Deferred

B

* Generally is more predictable than cash or
futures prices due to:

» Convergence

» Futures and cash prices move together (same
fundamental conditions generally affect both markets)

» Year-to-year stability implies the ability to rely upon
historical data for predictions

» Last several years have definitely challenged
some our traditional thinking concerning basis

EAG EAG
$ Cash and futures convergence (storable commodity) $ How should basis be calculated?
Price .
N * Determine:
Futures price » Relevant cash price(s) you are interested in (e.g.,
T tai i location, dates/times of year, quality)
| __ r_affp_or ?lo_n_cf)f f __________ » Futures contract price that matches up with cash price
Carrying
charges * Daily vs. weekly vs. monthly
Local cash price (grain vs. livestock vs. milk)
* Nearby vs. deferred
Present Futures » Deferred basis allows you to examine returns to storage
> on storable commodities
Time » Nearby basis for relevant times during the year will tell
Is this how things worked in 20087 you all you need to know (i.e., tracking deferred is not
What else was going on? necessary)
EAG EAG




$ Forecasting basis...

* Expected value = Average

» Optimal number of years to include in average may
vary depending on commodity

* Measure variability (risk)

Kansas Milk Basis (Mailbox Price - Class lll Price), 2005-2008

—e—Min —e— Avg —A—Max 2009 ‘

» Historical range (highs and lows), standard deviation 3
» Variability measure indication of risk
¢ Other forecast methods
» Econometric models 4-yr average was not a very good forecast for 2009.
- “Adjusted” historical average 200 What would you forecast for 2010?
- Forward contract bid Implied baSiS Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
=AG =AS
$ Basis terminology $ Several basis forecasts/data resources...
 Crops -
. Strong P . . .
www.agmanager.info/marketing/basis/
. Weak
* Livestock --
- Narrow www.agmanager.info/livestock/marketing/graphs/
. Wide
"""""""""""" * Feeder cattle —
- Over www.beefbasis.com
. Under




Uses of basis information...

Judge cash/contract bids

Storage decisions

Lifting hedges

Projecting cash prices

Picking marketing strategies

B e oress omaten.

Before we move on...

B

Questions / discussion

EEEET e

Forward basis contract...

Characteristics —

locks in a “fixed” basis

price risk still exists

pay a premium for transferring basis risk

no margin account or maintenance required
contract specifications and size flexible (within reason)
obligated to deliver (or accept delivery)

risk of other party not honoring contract

not always available

not very transparent

Forward cash contract...

SR

Characteristics —

locks in a “fixed” price

basis risk is eliminated

pay a premium for transferring basis risk

no margin account or maintenance required
contract specifications and size flexible (within reason)
obligated to deliver (accept delivery)

risk of other party not honoring contract

not always available

prices are less transparent




$ Hedge with futures contract...

e Characteristics —

— locks in a “fixed” price (futures price)

— subject to basis risk

— fixed contract specifications and size

— deal with broker / brokerage commission
— margin account and maintenance required
— easy to enter and liquidate

— transparent price quotes

— no risk of other party “backing out”

$ Risk management using futures

Hedging defined...

Use of the futures market as a temporary
substitute for an intended transaction in the
cash market which will occur at a later date.

Why hedge?

— To ensure price protection against adverse market
moves.

— To reduce the risk of price fluctuations that can
affect the value of a commodity.

EAG EAS
$ Hedging - as defined by Webster $ How are futures hedges used?
» to protect oneself from losing by a To ensure:
counterbalancing transaction » A selling price for growing crops or livestock.
» to protect oneself financially as » A selling price for crops in inventory.
a. to buy or sell commodity futures as a protection
aga'"_St_ |°_ss due t_° price fluctuation » A purchase price for crops, feed or livestock
b. to minimize the risk of a bet needed in the future.

EAG EAG




1) Hedging involves taking a futures position

$ How does hedging work?

opposite, but equal in size to, a cash position.

2) Selling a futures contract(s) in advance of
future cash market sales.

3) Buying a futures contract(s) in advance of
future cash market purchases.

$ What is a futures contract?

An agreement between a buyer and a seller to

receive

or deliver a product on a future date at

a price they have negotiated TODAY.

Most contracts are not actually delivered on
(for some commodities this is not even an option) —
rather the position is “offset” on paper.

$ The agreement is standardized as to...

* Delivery period
» Contract size

 Quality of the product

The only negotiable terms are price and the
number of contracts involved in each trade.

How does this differ from a forward cash
contract?

$ Futures contracts and specs

Commodity Size Months

Corn 5,000 bu 3,5,7,9,12
Soybeans 5,000 bu 1,3,5,7,8,9,11
Wheat 5,000 bu 3,5,7,9,12

SBM 100 tons 1,3,5,7,8,9,10,12
Milk 200,000 Ibs All

Feeder cattle 50,000 Ibs 1,3,4,5,8,9,10,11
Fed cattle 40,000 Ibs 2,4,6,8,10,12
Market hogs 40,000 Ibs 2,4,5,6,7,8,10,12
Crude oil 1,000 barrels All




Entering and exiting a futures position $ What happens as futures prices change?

Initial or How to Once you’ve established a “buy” or “sell”
Entry Position Exit position in the futures market, the “value” of
your position (gain or loss) changes each

Buy (long) ‘ Sell time prices change.
Sell (short) NN Buy

$ What is margin? $ Margin requirements vary over time...

Corn Margin Requirements (per contract) Selected Dates

Margin is a deposit of earnest money similar to the Speculative
performance bond required in some business Date Intial _Maintenance Hedging
) 1/25/2005 $439 $325 $325
transactions. 8/5/2005 $810 $600  $600
9/29/2005 $506 $375 $375
AF 12/5/2005 $338 $250 $250
; . . A 4412006 $473 $350 $350
Your margin account: W‘” © 8/25/2006 $608 $450  $450
« must be established before trading - 10/12/2006 $878 $650 $650
10/16/2006 $1,013 $750 $750
11/14/2006 $1,148 $850 $850
¢ must be maintained 12/20/2006 $1,013 $750 $750
1/17/2007 $1,215 $900 $900
1/29/2007 $1,350 $1,000  $1,000
 will reflect the gains (losses) incurred as futures prices 9/24/2007 $1,080 $800 $800
change 5/25/2008 $1,350 $1,000  $1,000
8/8/2008 $2,025 $1,500  $1,500




... and by commodity

Soybeans Margin Requirements (per contract) Selected Dates

Speculative
Date Intial Maintenance Hedging
2/25/2005 $1,485 $1,100  $1,100
3/4/2005 $1,823 $1,350  $1,350
7/7/2005 $2,295 $1,700  $1,700
8/5/2005 $2,498 $1,850  $1,850
12/5/2005 $1,013 $750 $750
1/11/2006 $1,148 $850 $850
12/20/2006 $1,080 $800 $800
1/18/2007 $1,350 $1,000  $1,000
6/12/2007 $1,215 $900 $900
7/3/2007 $1,823 $1,350  $1,350
7/17/2007 $2,430 $1,800  $1,800
9/24/2007 $2,700 $2,000  $2,000
8/8/2008 $4,725 $3,500  $3,500

Margin balance, $/contract

How much can | gain or lose in the futures market?

Margin Account Balance For One DEC 2008 Corn Futures Sell Hedge

Placed on January 2, 2008

$20,000

Market topped @ $7.88 (6/26/08)

AN

$15,000

)\

$10,000

$5,000 |

$0

-$5,000

Sell one contract @ $4.80 Y.
Initial margin = $1,500

$4.09 ¥ (10/30/08)
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Would you have stayed with this hedge the whole time?

agricultural market risk?

Are we in a new era of

Price swings within day have increased...

Price range, $/bu

Daily Price Range (High minus Low) JUL Wheat Futures Price
(Sep 1 - Jun 30 each year, 2010 through Nov 27)
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Price swings within crop year have increased...

Price, $/bu

Daily JUL Wheat Futures Price (Sep 1 - Jun 30 each year)
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Price swings within day have increased...

Price range, $/bu

Daily Price Range (High minus Low) DEC Corn Futures Price
(Jan 1 - Oct 31 each year)
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Price swings within crop year have increased...

Price swings within day have increased...

Price, $/bu
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Daily DEC Corn Futures Price (Jan 1 - Oct 31 each year)
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Price range, $/bu

Daily Price Range (High minus Low) NOV Soybean Futures Price
(Jan 1 - Oct 31 each year)
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Price swings within crop year have increased... $ Before we move on...

Daily NOV Soybean Futures Price (Jan 1 - Oct 31 each year)
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Questions / discussion

Price, $/bu
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Relationship between cash and futures is Decomposing alcashiprice
critical for risk management P 9 P
» Basis = cash price(- futures price  Cash price = basis # futures price
* Rearrange formula » Recall the definition of hedging
» Basis + futures price = cash price » Hedging effectively “locks in” the futures price

when the hedger sells (for a short hedger) a
futures contract

* Hedging does not “lock in” the basis

» Therefore, the cash price is not locked in and the
hedger is still exposed to basis risk




$ Evaluating a hedge

Cash price = basis# futures price
Hedging “locks in” the futures price
But, basis is not locked in, so

Expected cash price = expected basis + futures price

$ Evaluating a short hedge

At outset of hedge we can estimate the Expected
Selling Price

Expected Selling Price is what the hedger expects to
receive for the commodity net of any gains or losses in
the futures, minus the brokerage commission.

Futures price at which futures contract is sold
+ Expected basis

- Brokerage commission

Expected selling price

$ Futures short hedge example

Assume Nov. FC are $105.25 /cwt. when hedge is initiated
Expect late Oct. basis will = +$8.75 /cwt. (for 500 Ib. steer)
Assume brokerage commission = $60 per round turn or $0.12 /cwt.

What is the Expected Selling Price?

Futures price at which hedge is initiated $105.25
+ Expected basis + $8.75
- Brokerage commission - $0.12

Expected Selling Price $ 113.88 /cwit.

$ At hedge’s conclusion

Calculate actual sale price (ASP)

Price received in the cash market
+ Net on futures transaction

- Brokerage commission

Actual sale price




$ Futures short hedge example (increasing market)

Assume Nov. FC are $110.25 /cwt. when hedge is concluded
Assume cash live cattle = $119.00 /cwt. when hedge concludes

What is your net gain on the futures trade?

Sold Nov. FC futures @ $105.25
- Offset (buy) Nov. FC futures @ $110.25
Net gain on futures transaction - $5.00 /cwt.
EAG

$ Futures short hedge example (increasing market)

So, if Nov. FC are $110.25 /cwt. when hedge concludes
And, cash live cattle = $119.00 /cwt. when hedge concludes

What is the Actual Sale Price?

Price received in cash market $119.00
+ Net on futures transaction ($5.00)
- Brokerage commission -$0.12
Actual Sale Price $113.88 /cwt.
Expected = Actual. Why?
Because Expected Basis = Actual Basis

Futures short hedge example (decreasing market)

I

Assume Nov. FC are $98.75 /cwt. when hedge is concluded
Assume cash live cattle = $107.50 /cwt. when hedge concludes

What is your net gain on the futures trade?

Sold Nov. FC futures @ $105.25

- Offset (buy) Nov. FC futures @ $98.75

Net gain on futures transaction + $6.50 /cwt.

$ Futures short hedge example (declining market)

So, if Nov. FC are $98.75 /cwt. when hedge concludes
And, cash live cattle = $107.50 /cwt. when hedge concludes

What is the Actual Sale Price?

Price received in cash market $107.50
+ Net on futures transaction + $6.50
— Brokerage commission - $0.12
Actual Sale Price $113.88 /cwt.
Expected = Actual. Why?
Because Expected Basis = Actual Basis




$ Evaluating a long hedge

At outset of hedge we can estimate the Expected
Purchase Price

Expected Purchase Price is what the hedger expects to pay
for the commodity net of any gains or losses in the futures,
plus the brokerage commission.

Futures price at which futures contract is bought
+ Expected basis

+ Brokerage commission

Expected purchase price

$ Futures long hedge example

Assume May SBM is $301.60 /ton when hedge is initiated
Expect late April basis will = +$2.00 /ton
Assume brokerage commission = $60 per round turn or $0.60 /ton

What is the Expected Purchase Price?

Futures price at which hedge is initiated $301.60
+ Expected Basis + $2.00
+ Brokerage commission + $0.60
Expected Purchase Price $304.20 /ton
=AG

$ At hedge’s conclusion

Calculate actual purchase price (APP)

Price paid in the cash market
— Net on futures transaction

+ Brokerage commission

Actual purchase price

Futures long hedge example (declining market)

I

Assume May SBM is $280.00 /ton when hedge is concluded
Assume cash SBM = $287.50 /ton when hedge concludes

What is your net gain on the futures trade?

- Bought May SBM futures @ - $301.60
+ Offset (sold) May SBM futures @ $280.00
Net gain on futures transaction - $21.60 /ton
=AS




$ Futures long hedge example (declining market)

So, if May SBM is $280.00 /ton when hedge concludes
And, cash SBM = $287.50 /ton when hedge concludes

What is Actual Purchase Price?

Price paid in cash market $287.50
— Net on futures transaction ($21.60)
+ Brokerage commission + $0.60

Actual Purchase Price $309.70 /ton
Actual > Expected. Why?

Because Actual Basis > Expected Basis

$ Futures long hedge example (increasing market)

Assume May SBM is $335.00 /ton when hedge is concluded
Assume cash SBM = $335.00 /ton when hedge concludes

What is your net gain on the futures trade?

— Bought May SBM futures @ - $301.60
+ Offset (sold) May SBM futures @ $335.00
Net gain on futures transaction +$33.40 /ton
EAG

Futures long hedge example (increasing market)

I

So, if May SBM is $335.00 /ton when hedge concludes
And, cash SBM = $335.00 /ton when hedge concludes

What is Actual Purchase Price?

Price paid in cash market $335.00
— Net on futures transaction +$33.40
+ Brokerage commission + $0.60

Actual Purchase Price $302.20 /ton
Actual < Expected. Why?

Because Actual Basis < Expected Basis

$ Before we move on...

Questions / discussion




$ Question asked of Risk & Profit attendees (1996 & 1997)

Pre-harvest hedging strategies are available which allow farmers to,
to, on-average, receive a higher price than always selling at harvest.

70%

62%

60%

50%

40%

30%

20%

10%

0%

Strongly Agree Indifferent  Disagree Strongly

Agree Disagree
EAG
ETTITIITTITIT

Question asked of Risk & Profit attendees (1996 & 1997)

I

There are market timing strategies available to farmers which
allow them to increase price received.
70%
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$ Seasonality of pre-harvest futures prices...

* Futures prices represent price expectations as
well as what you could “lock in” assuming you
hedge

» Do opportunities exist to take advantage of
seasonal price patterns in futures market?

» Efficient markets

$ Seasonality of futures prices ...

* Crops (contracts)
— Wheat (July), Corn (Dec), Soybeans (Nov)

* Monthly price indices are defined relative to
sales month (wheat — Jun, corn — Oct, soybeans —
Oct), where the sales month = 1.0 (i.e.,
seasonal pattern indicative of pre-harvest
marketing opportunities).

* Time period — monthly data from 1973-2007
(35 years)




Percent of JUL price in June

103%

Wheat JUL futures seasonality, 1973-2007

102%
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101%

101% —

100%

100%

Average of 102.8% would have resulted
in gain of $0.034 per bushel (excluding
margin and brokerage costs).

Average
—0O—

100%

Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Wheat JUL futures price change from October to June

40.0% of the time the JUL futures
price in October is less than the
JUL futures price in June.

Cents/bushel
o
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p-value associated with average being significantly greater than zero = 0.3831
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Percent of DEC price in October

Corn DEC futures seasonality, 1973-2007
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Average of 106.1% would have
resulted in gain of $0.095 per
bushel (excluding margin and
brokerage costs).
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Corn DEC futures price change from March to October

150
34.3% of the time the DEC futures

price in March is less than the
DEC futures price in December.
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Percent of NOV price in October

Soybean NOV futures seasonality, 1973-2007

104%
Average

103% i
102%
101%

Average of 103.8% would have resulted

in gain of $0.122 per bushel (excluding

margin and brokerage costs).
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Soybean NOV futures price change from June to October
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34.3% of the time the NOV futures
price in June is less than the NOV
futures price in October.
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1973 1977 1981 1985 1989 1993 1997 2001 2005 Avg
1975 1979 1983 1987 1991 1995 1999 2003 2007

p-value associated with average being significantly greater than zero = 0.2591

On average, a small profit would have been

realized from routinely selling pre-harvest
(statistical significance is marginal)

Optimal selling month varies considerably from

year to year (Oct-W=4 yrs; Mar-C=3 yrs; Jun-S=4 yrs).
Results are sensitive to time period analyzed.

How well this information could be followed in

“real time” is somewhat questionable.

$ Before we move on...

Questions / discussion




$ Buy put (call) option contract...

» Characteristics —

— put locks in a “floor” price (strike price)

— call locks in a “ceiling” price (strike price)

— subject to basis risk

— fixed contract specifications and size

— deal with broker / brokerage commission

— no margin account or maintenance required
— pay premium for option

— easy to enter and liquidate

— transparent price quotes

— no risk of other party “backing out”

aaaaaaa

$ What is an option?

A contract that gives the buyer the right, but not
the obligation to buy or sell a futures contract at
a specific price within a certain time period.

Put option - the right to sell futures (short hedge)
Call option — the right to buy futures (long hedge)

The seller of the options contract does have an
obligation, which is why options are referred to
as buyer’s discretion contracts.

aaaaaaa

Futures Contract

/ N

Buy Sell

| |

Call Option Contract

\

Buy Sell

Put Option Contract

Buy Sell

$ What is a premium?

* The purchase price a buyer pays and seller
receives for the option.

* Buying options is somewhat analogous to
buying insurance. Thus, the premium can be
considered the cost of your price insurance.




How is the premium determined? Premium components -- example

« Intrinsic value Underlying futures = $3.88 2 per bu

— What the option is “worth” today

. . Strike Premium = Intrinsic + Time
— Strike price versus current futures
$3.80 call 29.25 8.50 20.75
. $3.80 put 20.75 -—-- 20.75
¢ Time value
- Aresidual $4.00 call | 20.00 20.00
— Affected by time, volatility and interest rates ) ) '
$4.00 put 31.50 11.50 20.00
EAS EAS

Time value is highest “at-the-money”
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What are option premiums telling us?

Underlying futures contract @ $3.83’4

“At-the-money” call option ($3.80) = 25’3 (-1’1)

Intrinsic value 3’4
Time value 21’7

“At-the-money” put option ($3.80) = 21’7 (+0’3)

$ How are options exercised?

A buyer exercises an option when he decides to
buy or sell the underlying commodity by taking a
futures position (once a futures position is
taken, the producer is subject to margin calls).

Intrinsic value 0’0
Time value 21°7
EAG EAG
$ Option trading $ Short hedging option strategy
“Buyer” * Buying a PUT gives option buyer the right, but
. not the obligation to SELL a futures contract at a
1) Offset (by selling) ified price k the “strik .
2) Let the option expire specified price known as the “strike price
3) Exercise the option + So, we can use the purchase of a PUT in place of
selling a futures contract
“Seller”
1) Offset (by buying) » Therefore, you can buy a PUT to establish a
“Minimum Expected Selling Price”
EAG EAG




$ Minimum Expected Selling Price

» Buyer of put establishes “minimum” price, but
retains upside potential

* Minimum because put buyer has the right, but not
the obligation, to sell futures contract

— If prices go up above the strike price you would
simply allow the option to expire

» Calculations are similar to Expected Selling Price,
but we must convert the put option’s purchase into
a futures price equivalent

aaaaaaaa

Evaluating a put option strategy

I

» Start with put option strike price
* subtract the put option premium
This creates a “futures equivalent”
» then add basis forecast

* subtract brokerage commission

— remember that most brokers charge once to
buy an option and once to sell an option

— have to account for possibility of “double”
brokerage commission in calculations

aaaaaaaa

$ Evaluating a put option strategy (increasing market)

* Example: Buy CME $100.00 Nov. Feeder Cattle Put
(when Nov Feeder Futures are @ $105.25 /cwt.)

« Put option premium = $2.10 /cwt.
 Late Oct basis forecast = +$8.75 /cwt. (500 Ib. steer)

« Assume brokerage commission is $30 to buy an
option contract and $30 to sell an option contract

 For buyer of $100.00 /cwt. Nov FC Put
What is the Minimum Expected Selling Price?

Evaluating a put option strategy (increasing market)

" id
| :

$100.00 Option strike price
- $2.10 Put premium
$97.90 Futures equivalent
+ $8.75 Expected late Oct basis

- $0.12

$106.53 /cwt.  Minimum expected selling price

Maximum possible commission




$ Actual Sale Price

« Start with price received in cash market

« add the “net” from the option trade

» subtract actual brokerage commission

aaaaaaaa

$ Evaluating a put option strategy (increasing market)

» Sell cash cattle in late Oct. for $119.00 /cwt.
* Nov. feeder cattle futures are $110.25/cwt.

« What is the net on the option trade?

aaaaaaa

$ Put Option — profit / loss graph

Buy Nov Feeder Cattle Put Option
Strike Price = $100/cwt and Premium = $2.10/cwt

5.00
4.00

3.00 ‘\
2.00 \

1.00

0.00 \
1.00 \

-2.00 \i....i—f

'3-00 1 1 1 1 1 1 1 1
94 96 98 100 102 104 106 108 110

Futures Price at Option Expiration, $/cwt

Option gain/loss, $/cwt

$ Actual Sale Price
(for buyer of CME Put Option)
$119.00 Cash market price
+ (2.10) + Net on option trade
- 0.06 - Brokerage commission
$116.84 Actual net sale price

Actual > Expected Minimum. Why?

Prices went up after Put Option purchase and the
Put Option buyer retained the right to benefit from
future price increases




Evaluating a put option strategy (declining market)

I

» Sell cash cattle in late Oct. for $107.75 /cwt.
* Nov. feeder cattle futures are $98.75 /cwt.

* What is the net on the option trade?
the “right to sell” @ $100 should have $1.25 intrinsic value
less the initial cost of put option of $2.10

net on option = -$0.85 (1.25 - 2.10 -- excluding commission)

aaaaaaa

$ Put Option — profit / loss graph

Buy Nov Feeder Cattle Put Option
Strike Price = $100/cwt and Premium = $2.10/cwt

5.00
4.00

3.00 ‘\
2.00 \

1.00 \\
0.00

-1.00 O\

-2.00 \i g g g al g

'3-00 1 1 1 1 1 1 1 1 1
94 96 98 100 102 104 106 108 110
Futures Price at Option Expiration, $/cwt

Option gain/loss, $/cwt

aaaaaaaa

$ Actual Sale Price
(for buyer of CME Put Option)
$107.50 Cash market price
+ (0.85) + Net on option trade
- 012 - Brokerage commission
$106.53 Actual net sale price

Actual = Expected Minimum. Why?

Prices went down after Put Option purchase and the
actual basis was equal to the expected basis

$ Before we move on...

Questions / discussion




$ Option long hedging strategy

* Buying a CALL gives option buyer the right, but
not the obligation to BUY a futures contract at a
specified price known as the “strike price”

* So, we can use the purchase of a CALL in place
of buying a futures contract

» Therefore, you can buy a CALL to establish a
“Maximum Expected Purchase Price”

MANAGERINFO

$ Maximum Expected Purchase Price

* Buyer of call establishes “maximum” price, but
retains downside potential

» Maximum because call buyer has right, but not
the obligation, to buy futures contract

— If prices go below the strike price you would
simply allow the option to expire

» Calculations are similar to Expected Purchase
Price, but we must convert the call option’s
purchase into a futures price equivalent

MANAGERLINFO

$ Evaluating a call option strategy

» Start with call option strike price

* add the call option premium
This creates a “futures equivalent”
* then add basis forecast

* add brokerage commission

— remember that most brokers charge once to
buy an option and once to sell an option

— have to account for possibility of “double”
brokerage commission in calculations

nnnnnnnnnn

$ Evaluating a put option strategy (increasing market)

* Example: Buy CBOT $4.00 Mar Corn Call
(when Mar Corn are @ $3.89 /bu.)

« Call option premium = $0.20 /bu.
» Late Feb basis forecast = -0.30 /bu.

« Assume brokerage commission is $50 to buy an
option contract and $50 to sell an option contract

 For buyer of $4.00 /bu. Mar Corn Call
What is Maximum Expected Purchase Price?

nnnnnnnnnn




Evaluating a call option strategy (increasing market)

I

$4.00 Option strike price

+ $0.20 Call premium
$4.20 Futures equivalent

+ ($0.30) Expected late Feb basis

+ $0.02 Maximum possible commission
$3.92 /bu. Maximum expected purchase price

« Start with price paid in cash market
» subtract the “net” from the option trade

* add actual brokerage commission

$ Actual Purchase Price

Evaluating a call option strategy (increasing market)

e Buy cash corn in late Feb. for $4.35 /bu.

e Mar. corn futures are $4.65 /bu.

* What is the net on the option trade?

$ Call Option — profit / loss graph

Buy Mar Corn Call
Strike Price = $4.00/bu and Premium = $0.20/bu

0.80 At $4.65 futures, $4.00 call /'
0.60 option would have $0.65/bu

intrinsic value

0.40 /v
0.20

0.00 //
-0.20 @ O o o o

Option gain/loss, $/cwt

1 1 1 1 1 1 1 1
3.00 3.25 3.50 3.75 4.00 4.25 450 4.75 5
Futures Price at Option Expiration, $/cwt

1
.00




Actual Purchase Price $ . - "
$ (for buyer of CBOT Call Option) Evaluating a call option strategy (declining market)

$4.35 Cash market price * Buy cash corn in late Feb. for $3.25 /bu.
- 0.45 = Net tion trad
Sl e Mar. corn futures are $3.55 /bu.
+ 0.02 + Brokerage commission
$3.92 Actual net purchase price * What is the net on the option trade?

the “right to buy” @ $4.00 should have $0 intrinsic value

Actual = Expected Maximum. Why? less the initial cost of call option of $0.20

net on option = -$0.20 (excluding commission)
Prices went up after Call Option purchase and the

value of the call option offset price increases (and
the actual basis was equal to the expected basis)

. - Actual Purchase Price
$ Put Option — profit/loss graph $ (for buyer of CBOT Call Option)

Buy Mar Corn Call
Strike Price = $4.00/bu and Premium = $0.20/bu $3.25 Cash market price
1.00
- (0.20) - Net on option trade

" 0.80 o
S 060 / + 0.01 + Brokerage commission
g 0.40 / $3.46 Actual net purchase price
S 020 /
2 0.00 // Actual < Expected Maximum. Why?
o

0.20 |- o—o—()—o— Prices went down after Call Option purchase and the

0.40 L— ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Call Option buyer retained the right to benefit from

3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 lower prices
Futures Price at Option Expiration, $/cwt




Synthetic Put

$ Other marketing/risk management tools...

(forward contract or hedge and buy call option)

» Forward cash contract locks in price and basis * LRP (feeder cattle, fed cattle, hogs, lambs)

-- Similar to a put options (i.e., locks in floor

» Call options gives the buyer the right to benefit price, subject to basis risk)

from price increases with limited downside risk
(price of premium)

* Forward contracts used in conjunction with call * LGM (fed cattle, hogs, dairy)

options provide similar results as put options -- “Bundle” of options that protects a gross
only without the basis risk margin
EAG EAS

$ Before we move on... $ Option Marketing Strategies Problems

l._Short Hedge (producer hedging price of future sale)

A soybean producer that intends to harvest 20,000 bushels of soybeans in October of
2010 wants to hedge 50% of expected production. The producer wants to compare
options and futures strategies. In December the following information is available:

CBOT November futures $10.415
CBOT November soybean options
Put strike price  $10.40 $1.160
1 / d 1 1 Call strike price ~ $10.40 $1.175
Q u eS t I O n S I S C u S S I O n Harvest-delivery cash contract $9.92
Expected harvest-time basis ($0.40)
Commission to sell AND buy futures $75.00
Commission to buy OR sell options $50.00

What is the expected price/minimum price with:
a. Futures hedge

b. Put option

c. Synthetic put option (cash contract and call option)




$ Option Marketing Strategies Problems

2. Itis late October and the soybeans have been harvested. What is the actual price
the producer received on the hedged soybeans with a futures hedge, put option,
and the synthetic put under the following price scenarios (Aand B)?

A B
CBOT November futures $11.170 $9.410
CBOT November soybean options
Put strike price $10.40 $0.005 $0.980
Call strike price $10.40 $0.775 $0.005
Local cash price $10.57 $9.01
Actual basis

Price Scenario A:
d. Futures contract

e. Put option

f. Synthetic put

$ Option Marketing Strategies Problems

ll. Crop Storage (producer storing on paper vs. actual storage

A soybean producer has just finished harvest and wants to retain ownership in case
prices rally. The cost to store soybeans (storage + interest) until mid to late June is
$0.70 per bushel. In addition, the following information is available:

Current cash price $9.83
CBOT July soybean futures $10.6475
CBOT $11.60 July soybean call option $0.6700
Expected basis in June ($0.40)
Commission to buy OR sell option $50.00

What is the net price received for storing the soybeans versus selling them and
buying a call option for each of the following price scenarios (AB,C, and D)?

A B [ D
Local cash price $11.45 $9.85 $11.30 $12.25
July CBOT Futures $12.25 $10.25 $11.65 $13.00
July CBOT $11.60 call option $0.67 $0.02 $0.07 $1.41
Actual basis ($0.80) ($0.40) ($0.35) ($0.75)

Price Scenario A:
j. Storing soybeans

k. Buying call option

$ Option Marketing Strategies Problems

Ill. Short Hedge (producer hedging price of future sale)

It is early December and a dairy producer that intends to produce approximately
300,000 pounds of milk in June wants to hedge 67% of his expected production
using options. Currently, the following information is available:

CME June Class Ill milk futures $15.79
CME June Class Il milk options
Strike price Put Intrinsic Time Call Intrinsic Time
$14.50 $0.45 $1.73
$14.75 $0.54 $1.57
$15.00 $0.64 $1.43
$15.25 $0.75 $1.29
$15.50 $0.87 $1.16
$15.75 $0.99 $1.03
$16.00 $1.05 $0.84
$16.25 $0.74
$16.50 $0.64
$16.75 $0.56
$17.00 $0.49
June forward cash contract $14.50
Expected harvest-time basis ($1.00)
Commission to buy OR sell option $0.03

$ Option Marketing Strategies Problems

1. What is the producer's expected minimum hedge price with the following options:
r. Put option

Strike price
$14.75
$15.25
$15.75
$16.25
$16.75

s. Synthetic put (cash contract and call option)

Strike price
$14.75

$15.25
$15.75
$16.25
$16.75




$ Option Marketing Strategies Problems

IV. Long Hedge (producer hedging price of future purchase)

Alivestock producer that needs corn for feed in late winter (late Feb)
wants to hedge the purchase price of the corn using options.

This will allow the procuder to "lock-in" a purchase price in the event
prices increase yet benefit in the event prices decrease.

In December the following information is available:

CBOT March corn futures $3.89
CBOT $4.00 corn call option $0.20
Expected basis (late Feb) ($0.30)
Commission to buy OR sell option $0.01

t. What is the producer's maximum expected purchase price:

It is now late February and the producer has purchased the needed
corn in the cash market. What is the actual price paid for the corn
that was hedged under the following price scenarios (A, B, C, and D)?

A B C D
CBOT March corn futures $4.54 $3.32 $4.62 $3.65
CBOT $4.00 corn call option $0.55 $0.00 $0.62 $0.01
Cash price $4.28 $2.95 $4.22 $3.35

u. Actual price paid

$ Before we move on...

Questions / discussion

$ Other options strategies...

» Characteristics —

— anything goes...
buy / sell put(s), calls(s), sell futures, forward contract...
— selling options requires margin account and maintenance

make sure you understand what you are doing!

Several of the more common options strategies

— Synthetic put — hedge (sell futures) or forward contract
and buy call option (works similar to buying put option)

— Buying a call option in lieu of storing grain

— Window / fence — establish minimum (floor) and
maximum (ceiling) prices by buying a put option and
selling a call option(s) (selling options requires margin calls)

$ Comparing pricing alternatives...

Cash vs. Hedging vs. Options...

Because the various risk management tools have different
characteristics (e.g., flat price vs. minimum price), it is
useful to compare them under alternative price outcomes.

KSU-Option Strategies.xls (available on www.agmanager.info)
is a tool that allows users to compare various pricing
strategies, specifically focusing on using put and call
options.

What “alternative price outcomes” should be considered?




CBOT soybean futures prices (12-09-09) ...

Futures Detail
DAY SOYBEANS (S) [10 minute delay] Furure Symbol Search | Symbol Lookup
More Info Manth Last Chg Open High Low Volume  Open int Trade Time
chart optic Jan-10  1028'4s -154 10430 10504 10220 95941 188546 12
chart ¢ Mar-10  1037'6s -150 10520 10584 10310 52973 130011
chart ¢ May-10 1045'6s -152 10590 10660 10410 18706 47119

chart optic Jul-10 1052'0s  -156 10520 10520 10510 11015 43785
chart options Aug-10  1048'0s  -1670 — — — 158 1791
chart options Sep-10  1030'0s 170 — — — 127 477
Eﬂ options MNov-10  1020'0s _ -17'0 10330 10380 10140 6668 63817

chart s Jan-11  1028'0s 176 10420 10460 . .

chart opions Mar11 1038's 172 10z00 102e0 NOV=10 is tradlng at $10-20

chart ns May-11  1035'2s -160 — —

chart options w11 103725 42— — This is the market’s forecast as to what
chart options Aug-11 1035'0s  -140 — — . . .

ot opions sept 2s0s 40— — Prices will be. How much confidence do

chart cpucné Nov-11  1017'0s -140 10250 10250 we have in this forecast?

A. What is the probability price will be $9.70 to $10.70 (+/- $0.50) in late Oct?

B. What is the probability price will be $8.70 to $11.70 (+/- $1.50) in late Oct?

C. What is the probability price will be < $7.70 (down $2.50) in late Oct?

D. What is the probability price will be > $12.70 (up $2.50) in late Oct?

Distribution of market’s expectation of Nov prices in
early Dec...

NOV 10 Soybean Futures Price Distribution Implied by Options Market,
December 9, 2009 -- Price = $10.20

Probability, %

570or 570- 6.70- 7.70- 8.70- 9.70- 10.70- 11.70- 12.70- 13.70- 14.70- 15.70
less 6.70 7.70 8.70 970 1070 11.70 1270 13.70 1470 1570 andup

Price Range, $/bu

While $10.20 might be our best guess, we don’t have all that
much confidence that prices will end up being close to $10.20

NOV 10 Soybean Futures Price Distribution Implied by Options Market,
December 9, 2009 -- Price = $10.20

Probability, %

570 or 5.70- 6.70- 7.70- 8.70- 9.70- 10.70- 11.70- 12.70- 13.70- 14.70- 15.70
less 6.70 7.70 8.70 970 1070 1170 1270 13.70 1470 1570 andup

Price Range, $/bu

At historical volatility levels, variability still exists, but we
would have much more confidence in price forecast...

NOV 10 Soybean Futures Price Distribution Implied by Options Market,
December 9, 2009 -- Price = $10.20

20 i
18 4-- OVolatility=22 | - 7;7 77777777777777777777777777777777777777777777777777
M Volatility = 31 1
16 i
1

Probability, %

570o0r 5.70- 6.70- 7.70- 8.70- 9.70- 10.70- 11.70- 12.70- 13.70- 14.70- 15.70
less 670 7.70 8.70 9.70 10.70 11.70 1270 13.70 14.70 15.70 andup

Price Range, $/bu




5 Microsofl Excel - KSU-OptionStrategies(12.04-09). xis

Example: 2010 soybean market (12/09/09 closing prices)

l[ CBOT Nov 2010 Soybean (S)

3 KSU-Option strategies.xls — A spraadshest program to compare altarnative marketing strategles

4 that use the futures and options markets. Futures close $10.2000
5 Days until expiration 315

B Version - 02.11.09

7 Strike price Call premium Put premium
8 Inputs vs Calculated Values

9 In the Strategies tab all blue mambers are mputs and &1 other numbers are calcutated from these inputs. The spreadsheet $920 $0.60250
10 autornatically recalcutates every time an additional input 15 ertered. Thus, it is impartant to wait until all data have been entered and $940 $1 .48625 $069250
1 reviewsd before INMErprenng sy of the calculsted results (i 8 , Bisck numbers) $9.60 $1.38375 $0.78875
- $9.80 $1.28875 $0.89125
14 Strategies $10.00 $1.19875 $1.00000
15 | In the Serategies tab, four alematrve marketing strategies can be comparned side-by-side at one trme. These siategies can use $1 0.20 $1 12125 $1 12125
16 options, or a combin: of the twm It is important to note that because these strategies anly consider fuures tions 2 2 2

17 & sbill easts, Thus, the calculsted expected net seling (buying) prices are sbil subrect to changes in besis fr $1 0.40 $1 .05000 $1 .24875
18 walee ertered. tis also important to nate that options strategies that invohe $1 0.60 $0.98375 $1 .38125
18 and also have potentaily unlmited nsk, wheress, simply purchasing options has limted nsk (8, the cost of premium)

20 $10.80 $0.92250 0000 -

21 $11.00 $0.86250 $1.65625
j: m"':p‘f' ‘::":Dh i $11.20 $0.81000 -

2 evin L. iy vetter

24 Farm Management Specialict $1 1.40 $076000 """

25 Agricultural Economics $1 360 e $362375
28

27 volee: (T85) 532-3527 A. Cash (do nothing)

28 FAY: (T85)532-6925

c il: k ksu.ed

» ot NAGERINFO B. Hedge (sell futures)

a L . -

2 2 C. Buy Put option (floor price)
ot r Bt Stateges f Mecoloeos [ < ¥
s e s Dl A ) Ok A REA S D. Hedge and buy Call option (floor price) (]
Rrady M

2 Microsofl Excel - KSU-UptionStrategies(1 2.09.09), xi

- T : ; - T
Fomat  Toos Dote Widow el Adobe POF ra8x DS phe £k Yew Iwet Fomet ook Dote Wndow Heb  AdoberF
&2 He - & 2
A |B c D E F 5] H ) J K L M N o P Q =7 | A [B c D E F 5] H ) J K L M N o P Q =7
1
3 Comparison of Futures and Options Market Strategies Print Report Comparison of Futures and Options Market Strategles Print Report
4 Buying or selling (buy=1, seli=2] Buying or selling (buy=1, sel=2)
£l Futures price at time of trade $10.200 Futures and Options GainiLess Futures price at time of trade $10.200 Futures and Options GainiLess
B 50,50 Futures Hedge & Expected basis .S50.50 Futures Hedge &
| Pricss  Cazh  Hedge Put Call Interval for futures price changs to consider $0.80 Prices  Cazh  Hedge Put Call
8 $6.20 $0.00 8388 5347 Hedge & $6.20 $0.00 8388 278 5347
] Cash___ Hedge $7.00 s000  §349 $237 Cash___ Hedge Put call £7.00 3000  $349 198 §237
mn 2 $T.BO $0.00 §239 $157 2 $T.BO $0.00 §239 5118 $157
1 5360 5158 5077 5860 5158 5038 077
12 $940 $0.79 $0.03 $940 $079 4042 $0.03
13
14 NOV "10 Soybean Futures Price Distribution Implied by Options Market, £082 1 Tg11.00 £0.00 £082 £1.01 £163
15 © - $1020 s1180 | $0.00  S162 $1.84 2 - §1180  §0.00  $182  $101  $184
16 j H H ' $12.60 $0.00 $242 5184 $12.60 $0.00 $242 $1.01 5184
17 L oo Vot =31 |- $12.40 | 000 sam $184 $12.40  $000 S22 $101 S184
1B + §14.20 $0.00 $4.02 $1.84 §14.20 $0.00 $4.02 $1.01 $184
18 i
20 | :
pil ‘; i Expected Net Selling Price __Buy=1, Sell=2 Expected Net Selling Price
2 § L Hedge & Number boughtiseld Futures Hedge &
23 3 Cash Hedge Call Call option strike 2 . Cash Hedge Put Call
24 & $5.70 £9.89 88T P " $5.70 £9.89 s8.48 £8.87
5 $6.50 $9.69 S8BT B $6.50 $969  $848 $8.87
26 $7.30 989 SBET Humbaer beoughtiseld $7.30 989 5887
a7 £9.69 887 £9.69 88T
28 59.69 Commiszion to buy AND sell futures, Sfunit (bu, ewt) : 50015 59.69
48 5700r 5fo. 670 770- 870- 970 1070 1170- 1270- 13P0- 1470- 1570 i Opilon comlssica 2 huy AR ksl an.opdan; ik $01009
a0 s oo 7m0 om s for dm 170 a7 140 1870 andup $11.00  $10.50 $969  §9.49 5887 _ $11.00  $10.50 $969  §9.49 $8.87
a1 Price Range, $ibu £11.80 $11.30 £9.89 $10.29 £9.48 Total premium paid $0.000 $0.000 $1.000 $0.810 £11.80 $11.30 £9.89 $10.29 £9.48
32 = 5 $12.50 $12.10 §9.69 $11.09 510.26 Total premium recelved $0.000 $0.000 $0.000 $0.000 $12.50 $12.10 §9.69 $11.09 5$10.26
a3 Toral commizsion $0.000 $0.015 £0.009 £0.024 $13.40 $12.90 $9.69 $11.89 $11.06 Tatal commission $0.000 $0.015 £0.009 £0.024 $13.40 $12.90 $9.69 $11.89 $11.06
34 Net cost per unit $0.000  $0.015  $1.002 50834 $1420  $1370  $9.69  $1269  S11.86 Net cost per unit $0.000  $0.015  $1.003  $0.634 $1420  $1370  $9.69  $1269  $11.86
3 A A
GO It Y SE-Strateges1 . SBSmages [ Mecoboors  Promae [/ < » [ wi Into ) SB-Strateghe1 S8 Suategn f Meoodroos  Prormas < »
foume i L datosopess N WOl A @l S g-A-=nEad] foume i atostapess N WO A @S- g-A-mnEad]
Ready MM Brady MM




Example: 2010 soybean market (12/09/09 closing prices)

Comparison of Various Marketing Strategies . agm . .
$15.00 Comparison of additional options strategies
$14.00 —+—Cash

—=—Hedge . .
w200 T heds ~ A. Buy Put option (floor price)
—#—Hedge & Call
g $12004 / B. Buy Put option and sell Call option (window)
o
2 $11.00 . .
% 000 ///// C. Buy Put option and sell two Call options (??7?)
5 $1000-
E soo0 /é/{/{ D. Buy Put option, sell Call option, and sell Put
£ sao0- option (??27?)
$7.00 -
$6.00 7
$5.00 . . . . . . . . . .
$6.20 $7.00 $7.80 $8.60 $9.40 $10.20 $11.00 $11.80 $12.60 $13.40 $14.20
Futures Price at Expiration
All expected net selling prices are based on assumption that actual basis = expected basis ?*lnmask.lwu

Bottom line: more advanced strategies can work if prices don’t
i ‘ool FOF . . .

R — move too much -- with big moves they can work against you.
" A B © ] E F G R J K L ] N o] P o _ &

1

2 Comparison of Futures and Options Market Strategles Print Report Comparison of Various Marketing Strategies
{a ] Buying or selling (buy=1, el=2) 2 $15.00

a3 Futures price at time of trade $10.200 Futures and Options GainiLess

[ Expected basis " 8050 Futures ——A(P)

1 Interval for futures price change to consider "s0.80 Prices AP) B(PIC] C(P2C) D (PICIP) $14.00
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