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Markets for Trading Derivatives

Exchange-traded market: 

Individuals trade standardized contracts that have 
been defined by the exchange (e.g., Chicago 
Mercantile Exchange, International Continental 
Exchange or ICE in Winnipeg) 

Over-the-counter (OTC) market: 

Individualized contracts where the market consists of 
a telephone-and computer-linked network of dealers

Refences: Colin A. Carter, 2003. Futures and Options Markets. (Prentice Hall).
John C. Hull, 2012. Options, Futures, and Other Derivatives. 8th ed. (Pearson Education).



Types of Traders

Hedgers use financial derivatives (such as options) to reduce the 
risk that they face from potential future movements in a market 
variable (crop prices, stock values) or even physical variable 
(weather).

Speculators use financial derivatives to bet on the future 
direction of a market or other variable

Arbitrageurs take offsetting positions in two or more financial 
instruments to lock in a profit.



Main Types of Derivative Instruments

Common features: 
a contract 
between two 
parties for trading 
something in the 
future with the 
terms and price 
agreed upon 
today; margin 
requirements (not 
for options 
buyers). 

Differences: 

Futures: contracts are standardized, 
traded through futures exchanges, 
subject to daily settlement,  
guaranteed by a clearinghouse, and 
has marketability. 

Forwards: contracts are non-
standardized, traded OTC, and usually 
settled on the pre-determined date.

Options: buyer of an option has right 
but no obligation while seller has the 
obligation to deliver when the option is 
exercised

Swaps: usually involves a series of cash 
flows at a few dates; fixed-floating



Main Types of Derivatives’ Underlying Instruments

https://www.cmegroup.com/trading/products/#pageNumber=1&sortAsc=false&sortField=oi



Futures & Forwards

Hedge risk: Futures trading enables producers to hedge the 
risks of planting a crop, say, by ensuring the price at harvest 
time

Enhance price discovery: A commodity firm making a large 
sale to an overseas buyer can immediately turn around and 
hedge the sale on a futures market; this transfers 
information from those who have it to those who do not

Promote storage and enhance efficiency: Prior to futures 
trading, there were wide swings in agricultural prices; 
futures trading made storage profitable.

Benefits of futures trading



http://fia.org/articles/fia-releases-annual-trading-statistics-
showing-record-etd-volume-2018

• Futures contracts started with 
grains and agricultural products 
and gradually expanded to 
natural resources (e.g., metals 
and energy products) and 
financial futures.

• Trading volumes and number of 
markets have increased rapidly 
since 1970s.



Futures Contracts for Agriculture

– Grains and Oilseeds (wheat, corn, soybeans, palm oil, rice, etc.)

– Livestock and meat (cattle, hogs)

– Dairy (milk, butter, cheese)

– Food and fiber (cocoa, coffee, sugar)

https://www.cmegroup.com/trading/agricultural/#featured



Corn Futures Quotes
https://www.cmegroup.com/trading/agricultur
al/grain-and-oilseed/corn_quotes_globex.html



Two Parties of  A Futures Contract

• One party assumes a long position, agreeing to 
buy the underlying asset on a certain specified 
future date for a certain specified price

• Other party assumes a short position, agreeing to 
sell the asset on the same date for the same price

Similar to a spot contract, 
which is an agreement to 
buy or sell an asset today, 
there are two parties to 

the contract: 

• Pay-off = ST – K, where ST is spot price of asset at 
maturity T and K is the ‘delivery price’ or what 
the holder of the long contract has to pay for the 
asset

Long position: holder of 
the contract is obligated 

to buy the asset specified 
in the contract

• Pay-off = K – ST => if future spot price < the price 
received by counter-party, the holder loses; 
otherwise, the holder gains. 

Short position: holder of 
contract is obligated to 

sell the asset specified in 
the contract



A Simple Example for Payoffs

Long position payoff with K=$100 at maturity Short position payoff with K=$100 at maturity

Reference: Sacks, J. (2015). Elementary financial derivatives : a guide to trading and 
valuation with applications. Wiley. 

Source: Sacks 2015, p.11-12



Offset & Settlement

Because of the commission costs and the costs of storing 
and/or transporting commodities, the majority of the 
futures traders choose to offset their positions by taking 
an opposite position before the maturity of the contract, 
instead of taking delivery.

If a futures trader keeps the position open after the 
expiration date, the settlement can be either in physical 
form or in cash. Most of futures contracts are settled 
with a payment, instead of taking possession of the 
underlying asset. 

Johnson, R.S. (2017). Derivatives markets and analysis. John Wiley & Sons, Inc., Hoboken, New Jersey.



One Key Component for Facilitating Futures 
Trading -- Clearinghouse (CH)

A corporation that is separate from but associated 
with a futures exchange

All futures trades are cleared through the CH at the 
end of the day

Trades must be cleared through a member of the CH, 
with member paid a commission fee for this service

CH balances books on outstanding futures accounts at 
the end of each trading day

CH facilitates delivery on futures contracts



Illustration of Operation of Clearinghouse 
(Carter 2003, p.70; Johnson 2017, p.8-9)

Time 

period

Futures 

buyer

Futures 

seller

Contract 

value

CH position Open 

longs

Open 

shorts

1 A B $19,450 A’s seller, B’s buyer A B

2 C A $20,700 C’s seller, A’s buyer C B

3 B C $18,150 B’s seller, C’s buyer __ __

CH facilities delivery: in essence, the CH becomes each buyer’s seller and each seller’s buyer.

Suppose A takes a long position on a July corn futures worth $19,450 (committed to buy 
5000 bushels of corn for $3.89/bu at the settlement date in July), while B takes a short 
position of the same transaction. It is the CH, however, which has committed to accept 
delivery from B and to deliver to A.

Suppose the next day, A sells a July corn futures contract to C at $4.14/bu. Now A’s position is 
closed and the CH pays A (through a broker) a total of $1,250 (=(4.14-3.89)*5,000). 
Meanwhile, because the market moved ‘against’ B and B’s commitment is ‘marked to 
market’, at the end of day 2, B receives a ‘margin call’ and will be required to input $1,000 
into his account (assuming initial and maintenance margins are same).

If C and B liquidate their positions at $3.63/bu on day 3, how much does C lose and what is 
B’s profit?



Options

Traded on exchange and OTC markets 

An option gives the buyer the right to do something

Buyer does not have to exercise this right, unlike in a forward or futures 
contract, where seller (writer) is obligated to buy or sell the underlying 
asset if the option is exercises.

There is a cost (premium) to acquiring an option, unlike with a forward or 
futures contract

Background – a few key features



Call (Put) option: gives holder of an options contract the right to buy (sell) the 
underlying asset by a certain date for a certain price

Strike Price: the exercise price of the contract

Expiration Date: time at which the option is due, or maturity date

For call/put options, buyers are referred to as having long positions; sellers are 
referred to as having short positions

American option contracts can be exercised any time up to the expiration date 
European option contracts can only be exercised on the expiration date

Background – some concepts 



Call option contracts on 16 stocks started to trade in 1973 on the 
Chicago Board Options Exchange (CBOE)

Put option contracts started trading on CBOE in 1977. 

For over-the-counter (OTC) options, financial institutions often act as 
market makers (defined below) for the more commonly traded 
instruments

Disadvantage of OTC trades is potential credit risk – that the contract is 
not honored

Exchanges have organised themselves to eliminate virtually all credit risk 
but not basis risk -- the value of a derivatives contract does not move in 
line with that of the underlying exposure

Background – related to option trading



Exchanges use market makers to 
facilitate trading. Market maker quotes 

both a bid and an offer price on an 
instrument.

In general, bid 
is a price at 

which a 
trader is 

prepared to 
buy

Similarly, offer 
(ask) is a price 

at which a 
trader is 

prepared to 
sell

Offer always 
exceeds the 
bid with the 
difference 

referred to as 
the bid-offer 

spread

Exchange sets upper 
limits for the bid-offer 
spread. For example, 

exchange specifies 
that spread not 

exceed $0.25 for 
options priced at less 

than $5; $0.50 for 
those priced between 
$5 and $10; $0.75 for 
those priced between 
$10 and $20; and $1 

for options priced 
over $20)

Market 
makers make 
their profits 

from the bid-
offer spread.

Background – Market Makers (1)



Background 
– Market Makers (2)

Source: 
http://wildwoodtrading.com/what-is-
market-making/



Source: https://seekingalpha.com/article/3588596-market-makers

Background – Market Makers (3)



An Example of An Option Contract

https://www.cmegroup.com/trading/agricultural/grain-and-oilseed/kc-wheat_contractSpecs_options.html?optionProductId=349&optionExpiration=349-J9#optionProductId=349



Two Parties of  An Options Contract

• Investor who takes a long position (i.e., agreed 
to buy option)

• Investor who takes a short position (i.e., has 
sold or written the option)

Same as a futures contract, 
there are two parties to the 

contract: 

• Long call: Payoff = max(ST – K, 0), as the option 
is only exercised if ST>K, where ST is spot price 
of asset at maturity T and K is the strike price

• Long short: Payoff= max(K – ST, 0) 

Long position: holder of 
the contract has right (no 
obligation) to buy (long 

call) or sell (long put) the 
asset specified in the 

contract

• Short call: Payoff = max(K – ST, 0)

• Short put: Payoff = max(ST – K, 0) 

Short position: holder of 
contract is obligated to buy 
(short put) and sell (short 
call) the asset specified in 

the contract



A Figure for Showing Payoffs with Premium 



Questions

To protect against 
falling prices, 

should we buy a 
call or a put 

option? 

Suppose we 
purchased a $3.65 
July KC wheat put 
option for 18 
cents a bushel via 
CME. What is the 
underlying 
instrument, strike 
price, premium?

Q1 Q2



Illustration of Wheat Futures Options: May 17, 2002 WSJ (Carter 2003)

Wheat (CBT)

5,000 bu.; cents per bu.

Price Jly Sep Dec Jly Sep Dec

260
270
280
290
300
310

18.500
11.625

6.750
4.000
2.125
1.125

25.250
18.750
13.750
10.000

7.250
5.250

…
28.125
22.375
17.625
14.000
11.250

2.000
5.125

10.250
17.500
25.625
34.625

4.250
7.750

12.375
18.750
25.500
33.500

4.000
7.000

11.125
16.125
22.375
29.375

Buyer of an options contract in wheat can choose strike prices ranging from $2.60/bu to 
$3.10/bu. Suppose he chooses to go long on a July wheat options contract at a strike 
price of $2.80/bu. The premium for this option is $0.0675/bu × 5,000 bu = $337.50, 
which is paid immediately. If wheat July futures price falls below $2.80/bu, he chooses 
not to exercise the option, lets the option expire and loses $337.50. If July price exceeds 
$2.80/bu, he exercises the option and acquires a long position in the futures market. If 
July price exceeds $2.8675/bu, he will exercise and earn positive net profit. Of course, 
he can choose to sell a call on a July wheat options contract to offset his position. 

PutsCalls



Option Prices

Comprised of 
two parts: 

• Intrinsic 
value

• Time value

Intrinsic value: 

Main factors that affecting 
time value:

• Time to expiration, T

• Volatility of the underlying 
instrument, σ

• Risk-free interest rate, r

• Intrinsic value

• Dividends that are 
expected to be paid if 
applicable

• In the money
• At the money
• Out of the money



Questions

If CME May corn futures are trading 
at $4.25 and the $4.00 May corn call 
option is priced at 50 cents per 
bushel, what is the premium,  
intrinsic value and time value?

Suppose you sold a CME $4.50 July 
corn call and CME July corn futures 
fell to $4.25 on the expiration date, is 
it possible that you will be required to 
fulfill the obligation to sell a July corn 
futures contract?  

Q3

Q4



More Questions

If you sell a CME 
September $3.90 wheat 
call option at $0.6, what 
is your maximum net loss 
per bushel in theory?

If what you sell is a put 
option at $0.4, what is 
your maximum net loss 
per bushel in theory?

Suppose a producer purchases a 
November soybean put option with a 
strike price of $4.5 for a premium of 
$0.5. 

In October, the price of soybean drops 
to $4.0 and the premium rises to $0.8. 

The producer offsets his option 
position and sells his soybean 
simultaneously (assuming no basis 
risk and costs). What is her net price? 

Q5 Q6



Weather Derivatives

• Derivatives are designed based on outcomes of weather indexes, 
which are not traded in other markets.

• The prime objective is to hedge against volume risk, rather than 
price risk.

Müller, A., & Grandi, M. (2000). Weather Derivatives: A Risk Management Tool for Weather Sensitive 
Industries. The Geneva Papers on Risk and Insurance. Vol 25. No. 2, 273- 287.



Types of Weather Indexes

Temperature is the main underlying weather factor for 
derivatives. 

• Number of days/hours that temperature in certain weeks in late Fall is 
between –5oC and –8oC  → for grapes used in making ice wine

• Heating degree days (HDDs): number of days when temperatures are 
below 65oF and space heating services are required

• Cooling degree days (CDDs): number of days when temperatures are above 
65oF and space cooling services are required

• Growing degree days (GDDs): during growing season, the number of days 
that temperatures are above 5oC and there is enough heat for crop growth

• Cumulative average temperature (CAT): the cumulative amount of 
temperature over a period, which can be seasonal or monthly.

Rainfall, early frosts, hail, snowfall et cetera, can all be used 
as weather indexes.



𝐻𝐷𝐷 ൌ ෍ 𝑀𝑎𝑥ሺ65 െ 𝑇ௗ, 0ሻ
஽

ௗୀଵ

𝐶𝐷𝐷 ൌ ෍ 𝑀𝑎𝑥ሺ𝑇ௗ െ 65, 0ሻ
஽

ௗୀଵ

𝐺𝐷𝐷 ൌ ෍ 𝑀𝑎𝑥ሺ𝑇ௗ െ 5, 0ሻ
஽

ௗୀଵ

𝐶𝐴𝑇 ൌ ෍ 𝑇ௗ

஽

ௗୀଵ

 

Formulas and An Example

𝑇ௗൌ்೘೔೙ା ೘்ೌೣ
ଶ

Note: 18 oC is used as the 
benchmark in EU

Source: https://www.investopedia.com/trading/market‐
futures‐introduction‐to‐weather‐derivatives/



Payoffs

A call option can be claimed when the value of the weather 
index is above a specified strike value, while a put option can 
be claimed when the value of the weather index is below a 
specified value

where p(w) is the payoff; λ is the tick size (dollar value per 
unit of the weather index); K1 and K2 are the strike values, 
respectively; and w is the weather index.
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Where to Buy Weather Derivatives

CME

Standard contracts and 
easy to write

Carry basis risk

• Precipitation varies too 
much, even across local 
landscape

• Temperatures measured 
in Calgary not helpful for 
farm in Regina

OTC

Written on index measured 
locally, even at farm level

Flexible

Potential high credit risk



1997: First weather transactions 
(OTC) took place between Enron 
and Koch Industries, based upon 

some temperature indices to 
compensate the energy 

producer in case of a mild winter 

1998: First European 
deals took place 

between Enron and 
Scottish Hydro Electric 

on a similar basis

1999: Trading in 
weather derivatives 

began on the Chicago 
Mercantile Exchange 

(CME), with HDDs

The Beginning of Weather Derivatives



Some Key Dates on CME

However, many derivative products could not draw enough traders 
and were unlisted.  Now CME offers HDD and CDD contracts for 8 
American cities (Las Vegas, Atlanta, Chicago, Cincinnati, New York, 
Dallas, Minneapolis, Sacramento); HDD and CAT contracts for 2 
European cities (London, Amsterdam).



Questions

HDD call options can be 
used to protect against 
the negative impacts 
from cold or warm 
winter on business.

Beverage or ice-cream 
industry can use CDD call 
or put options to hedge 
the risk of cool summer. 

Examples: 
https://www.cmegroup.com/education/articles-and-reports/weather-options-overview.html



Pricing Weather Derivatives

The premium (price of option) is calculated from the expected 
payoff:

c = e–r(T – t) Ep

where c is the premium, r is a risk-free periodic market interest rate, 
t is the date the contract is issued, T is the date the contract is 
claimed, and Ep is the expected payoff: 

Ep =   p(w) f(w) dw

where f(w) is the probability density function of the weather 
index w, p(w) is the payoff, and the integral is from 0 to ∞ 
because w cannot take on negative values. 




0



Modelling Weather Variables 

• Two methods

• Time series    
(econometrics)

• Stochastic processes 
(simulation)

Daily 
Temperatures 

• Two aspects

• Frequency                           
(2 state Markov chain )

• Magnitude              
(distribution)

Daily 
Precipitation
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