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The fair value of equity forwards or futures

, . days —
FVequity fwa = Spot price = | 1 + i — | — dividends

basis

o Days = Number of days until Basis = Assumed number
i = Interest rate - o
end of the forward period of days in a year

Forward periods up to 1year

FINANCIALEDGE!

The fair value of equity forwards or futures

Dividend yield

FVequity fwa = Spot price = (1 + i — dividend yield)

Dividend yield is the expected annual dividend expressed as

a percentage of the current stock price (or similar)

FINANCIALEDGE!
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days —
— | — dividends

FVequity fwa = Spot price * (1 + 0% basis

O]

Forecasting what the dividend payments will be over the forward period

Dividends with ex-div dates The future value of all included
between the transaction and dividends at the forward date
forward dates are relevant should be used
FINANCIALEDGE!

2 E
Dividends are declared at the dlscretion of a company’s board

g Confirmed shortly before they are actually paid

dividends in the future

Suspend their
Increase Decrease . .

Companies with h|stor|colly
consistent dividends

9@ This unpredictability complicates forecasts, especially for longer-term contracts 9@

FINANCIALEDGE!
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FVequity fwd =

L

If the interest rate is higher
than the dividend yield

The forward trades at
a premium to spot

days

basis

spot price * (1 + 0 *

a

If interest rates are lower
than the dividend yield

The forward trades at
a discount to spot

Forward price does not predict future price movements

Financing costs

) — dividends

When interest rates and
dividend yields match

The spot and forward
prices are identical

Asset yields

Q
af

FINANCIALEDGE!

FVequity fwd =

basi

, . day
spot price x (1 +1i * S

S
) — dividends

No-arbitrage assumption based on frictionless markets

v e

S AVAVA 7

%

Market reality

o

Actual price
differs theoretical

Transactions

borrowing a
costs

lending rates

Differences between

nd Other frictions

fair value

FINANCIALEDGE!
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Market participants calculate the fair value

If real market price is too low: If real market price too high:
Buy the forward and sell Sell the forward and buy
the spot asset the spot asset
FINANCIALEDGE!

Fair Value of Equity
Forwards Example

FINANCIALEDGE!
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Spot price of the asset:

12-month interest rate: 5%

12-month future value of dividends:

\, S

. . days .
FVequity fwa = spot price x| 1+ i hasis] dividends

12-month fair forward price: ] 100+5-6

N\
J

—

FINANCIALEDGE!

Spot price of the asset:

12-month interest rate: 5%

12-month future value of dividends:

12-month fair forward price: ]
& W
i

4 )
. J L
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Spot price of the asset:

12-month interest rate:

5%

12-month future value of dividends:

J

.“!g.

12-month fair forward price: ] m

Market risk profile
Spot equity investments

=
=

J

Equity forward contracts

FINANCIALEDGE!

Spot price of the asset:

12-month interest rate:

5%

12-month future value of dividends:

J

Spot prices
of stocks

1
O “’@O
Interest Expected
rates dividends

12-month fair forward price: ] 100+5-6

J

All directly influence
equity forward prices

FINANCIALEDGE!
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Equity Forward Sensitivities

FINANCIALEDGE!

Market risk

Moving from the direct cash \. _______________ Forward contract

purchase of a security

bz S

77
Settlement Profile of risk

Price
date exposure

FINANCIALEDGE!
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The fair forward price of a 12-month forward
contract under different scenarios

Initial position Spot price Interest
increased increased

Dividend 3 months have
increased passed

FINANCIALEDGE!

Initial position

+
12 - month interest rate ( 5%) @
12 - month dividend @

Fair forward price m

FINANCIALEDGE!
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Slide 17 FINANCIALEDGE!

HDO Andrew -
For this next series of slides, could the initial position always be
shown on the left side as the other 4 options are used in
comparison to the initial position, so I'd like that to always be

on screeen
Henry Davies, 2024-03-20T14:46:18.679
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Spot price

- moninaren e (5) JETD
(- moniniviions — JQEODE 2= moninaivisns— JQICHD

Fair forward price m Fair forward price

increase

+

Increase in the spot price will typically result
in an elevated forward price

FINANCIALEDGE!

Interest

increase

Initial position

+ +
12 - month interest rate ( 5%) @ 12 - month interest rate (6%) @
12 - month dividend @ 12 - month dividend @

Fair forward price n Fair forward price

With an increase in interest rates, the
fair forward price will also increase

FINANCIALEDGE!
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Expected dividend

increase
4 +
12 - month interest rate ( 5%) @ 12 - month interest rate (5%) @
12 - month dividend @ 12 - month dividend
«»

Higher expected dividends lead
to lower forward price

Initial position

FINANCIALEDGE!

Initial position

+ +
12 - month interest rate ( 5%) @ 12 - month interest rate (5%)
12 - month dividend @ 12 - month dividend

Fair forward price n Fair forward price

FINANCIALEDGE!
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Initial position

L
12 - month interest rate (5% @ o § De-annualized for
12 - month dividend @ Interest cost of 3.75

100 x5% x 9 <12

Fair forward price m ( Add onto the spot price )

(' outstanding dividend at $4.5 being subtracted )

Forward date nears, the forward and
spot prices begin to converge

FINANCIALEDGE!

Forward vs. Futures

FINANCIALEDGE!
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Forwards Futures

FINANCIALEDGE!

Forwards
AL

r

Over-the-counter (OTC) contracts

[ 4 T=
Out of public eye No standard template

N\

m

Complexity

. . . Shaped to fit the
Terms negotiated in private e - .
exact specifications required

Customization adds a layer
of complexity to the valuation

]

FINANCIALEDGE!
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@

Forwards

A
4 A\

Over-the-counter (OTC) contracts

o, A=

L[]
Not exchange traded Sophisticated
valuation models
[ No readily available ]
market price [ Required for marking to market ]

FINANCIALEDGE!

Forwards Futures

FINANCIALEDGE!
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Futures
AL

Ve

Contract size

Settlement procedures

Standardized

N\

Exchange-traded contracts

= &

=

Uniformity fuels liquidity

©

.'
117

Quick entry and exit from
positions as market

Market price

Expiry date conditions evolve
FINANCIALEDGE!
Futures
A
N
Transparency
o= w |5
o=n s (@

Valuation of positions

Wealth of data

[ Available in real-time ] [ Mark-to-market ] [

Trading volumes and
open interest

FINANCIALEDGE!

© 2025 Financial Edge Training



FINANCIALEDGE!

Volume vs Open Interest

FINANCIALEDGE!

@ Measures the trading activity for a specific
- futures contract during a single trading session
— ool 9 9 9

| &/

Starts at zero when the market opens Volume represents
the number of contracts that

have been bought and sold
Resets back to zero after the market closes

FINANCIALEDGE!
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@5, ==
é’ il
Open Interest (Ol)

contracts that remain open

A
@él, The total number of outstanding futures

A
il
Sum of market | Indicator for the amount of
commitments risk held by the users
FINANCIALEDGE!
HDO
=
; AEL
A new futures contract was launched today
As no trading has occurred, volume and open interest are 0
FIRST TRADE
100 contracts 100 contracts
Trader A: Long 100 Trader B: Short 100
TOTAL
A
r A\
FINANCIALEDGE!
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Slide 34

HDO Andrew - | think this slide needs to run over 3 slides with the
trade appearing in the location of trade 1 on this slide each
time. The reason is I'd also like a section at the bottom which
Shows 2 columns, on the first slide it'll have "Trader A: Long

100" on left and "Trader B Short 100" on right.
Henry Davies, 2024-03-19T715:56:59.513

HDO 0 Andrew - For trade 2, the bottom will be "Trader A: Long 100"
on left and on right, "Trader B: Short 50 / Trader C: Short 50"

[/ indicates new line"
Henry Davies, 2024-03-19T15:57:09.267

HDO 1 Andrew - For trade 3, the bottom then shows on left "Trader

A: Long 50" and on right "Trader B: Short 50"
Henry Davies, 2024-03-19T15:57:18.742

© 2025 Financial Edge Training
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A new futures contract was launched today

As no trading has occurred, volume and open interest are 0

SECOND TRADE
50 contracts 50 contracts

Trader B: Short 50
Trader A:Long 100 Trader B: Short 100
Trader C: Short 50

TOTAL

A
4 A\

FINANCIALEDGE!
HDO
A
A new futures contract was launched today
As no trading has occurred, volume and open interest are 0
THIRD TRADE
==
50 contracts 50 contracts
TradetB:Shorti 560
TirddehA:dong 1000
TraderC- Shiortt-%00
TOTAL
A
r A\

FINANCIALEDGE!
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Slide 35

HDO Andrew - | think this slide needs to run over 3 slides with the
trade appearing in the location of trade 1 on this slide each
time. The reason is I'd also like a section at the bottom which
Shows 2 columns, on the first slide it'll have "Trader A: Long

100" on left and "Trader B Short 100" on right.
Henry Davies, 2024-03-19T715:56:59.513

HDO 0 Andrew - For trade 2, the bottom will be "Trader A: Long 100"
on left and on right, "Trader B: Short 50 / Trader C: Short 50"

[/ indicates new line"
Henry Davies, 2024-03-19T15:57:09.267

HDO 1 Andrew - For trade 3, the bottom then shows on left "Trader

A: Long 50" and on right "Trader B: Short 50"
Henry Davies, 2024-03-19T15:57:18.742

Slide 36

HDO Andrew - | think this slide needs to run over 3 slides with the
trade appearing in the location of trade 1 on this slide each
time. The reason is I'd also like a section at the bottom which
Shows 2 columns, on the first slide it'll have "Trader A: Long

100" on left and "Trader B Short 100" on right.
Henry Davies, 2024-03-19T15:56:59.513

HDO 0 Andrew - For trade 2, the bottom will be "Trader A: Long 100"
on left and on right, "Trader B: Short 50 / Trader C: Short 50"

[/ indicates new line"
Henry Davies, 2024-03-19T15:57:09.267

HDO 1 Andrew - For trade 3, the bottom then shows on left "Trader

A: Long 50" and on right "Trader B: Short 50"
Henry Davies, 2024-03-19T15:57:18.742
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CME E-Mini S&P 500 Futures

FINANCIALEDGE!
ey, . D)
Futures Exchange sets the
contracts contract specifications
P
éj — Y E-mini S&P 500
FINANCIALEDGE!
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o,

Contract Specifications

Product code ES
Contract size $50 x S&P 500 index
Tick size 0.25 index points
Tick value $12.50
Expiry 3rd Friday of the contract month, trading terminates 9:30 AM ET that day
Contract months Contracts listed for 21 consecutive quarters in the cycle Mar, Jun, Sep, Dec
Cash
Data as of 22/11/2023. Source: CME
FINANCIALEDGE!
JO=
é’
Contract example
)
Each index point's value at $50
[x] .
$228,287.50 %, Quantity of contracts at 100
2,195,765 contracts v
o $50,000
Data as of 22/11/2023. Source: CME

FINANCIALEDGE!
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Hedging with Equity
Index Futures

FINANCIALEDGE!

A significant portion of trading in equity index
futures comes from hedging activities

Hedge a long equity portfolio Sell index futures

G0
Bal
q AlAual
il
Determines the number of futures Investors calculate
contracts required for an effective hedge the hedge ratio
FINANCIALEDGE!
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A significant portion of trading in equity index
futures comes from hedging activities

u-l-- o RNl )T —— (@) """

Hedge a long equity portfolio

Sell index futures

in futures contract
Hedge ratio =

Value of 1index point
Value of equity portfolio

Futures contract size (@) ALEEEEEIEEEE > ) @ Contract multiplier

FINANCIALEDGE!

IEEEEN
18660

v S

ALl » »

Investor Portfolio of S&P 500 $100 million
companies

( The front month e-mini futures contract trades at 4,565.75

Futures contract size = ) @l Contract multiplier =il 4,565.75 9.4 il $228,287.50

_;
S

To hedge portfolio, sell
438 futures contracts

FINANCIALEDGE!
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.

Markets decline 10%

Net position

Cash portfolio

P —

Long $100m

o

Loss = 10% x $100m = $10m

> Loss = $2,650

Hedge position

Short 438 Contracts
@ 4,565.75

Index futures price falls to 4,109.15

[ Buy back futures @ 4109.15

Gain per contract =
4,565.75 - 4,109.15 = 456.6

Overall gain
= 438 contracts x 456.6 per
contract x $50 multiplier =

$9,997,350

FINANCIALEDGE!

Hedging with Equity Index
Futures - Beta Adjusted

FINANCIALEDGE!

© 2025 Financial Edge Training

26



FINANCIALEDGE!

Basic Futures Hedge

Requires strong negative correlation between:

(5 ) ||||
= @

[ Cash equity position ] [ Equity futures position ]

&

Portfolio of stocks that moves in same Basic hedge may fall short
direction but different magnitude

FINANCIALEDGE!

Index futures fall by 10%

Portfolio might decline Futures position not

5 fully offsets the larger
By more than 10% losses in the portfolio
o)

= ) i

Beta-adjusted The individual risk of the portfolio
hedge relative to the index future

FINANCIALEDGE!
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Beta is a measure of an equity portfolio’s
sensitivity to market movements

cash portfolio underlying index

[ Returns of the J Returns of the
&

Indicates the relative volatility of the portfolio versus the index

FINANCIALEDGE!

Beta is a measure of an equity portfolio’s
sensitivity to market movements

Beta=1 The cash portfolio will move in line with the broader market

Beta =2 The cash portfolio moves in the same direction
= but twice as much as the broader market

Beta = 0.5 The cash portfolio moves in the same direction
- but only half as much as the broader market

FINANCIALEDGE!
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Hedging with Equity Index
Futures - Beta Adjusted Example

FINANCIALEDGE!
o] ~—
@ hid —
VTR »
all
Portfolio of SQP 500 $100m Beta is 1.2

companies

s

N :e

= e 3 03
E-mini S&P 500 L

[ futures contract ] ........................ { 4[56575 ] x [ $50 ] - [ $228,28750 ]

FINANCIALEDGE!
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~

S [ oomn |
O hid =
ALl » » »
1|
Portfolio of S&P 500 $100m Beta is 1.2

companies

Beta of 1.2 [ Market movement ]‘
Index ‘ Portfolio
increases 1% 1.2% increase

FINANCIALEDGE!

Equity portfolio value

Beta adjusted hedge ratio = X EEen = Contracts needed

Contract size

$100,000,000.00

X = 525.65

SN EEEEEEEEEEE NSNS SN SN EEEEEEEEEEEEEEEEE,
(]

$228,287.50

526 contracts would have to be sold

%
Vol

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEnEEnmnn?

FINANCIALEDGE!
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( Future position $120 million

[ 228,287.50 x 526 ]

---------------------------------------------------------

$100 million © $120milion
portfolio i Futures position :

—

...
Betaofl12 (J

FINANCIALEDGE!

( Future position $120 million

[ 228,287.50 x 526 ]

------------------------------------------------------

Futures hedge

$100 ml”.lon -4 DEIMEY AR - - @I DELINE AV --| gains 1% buton |.p: $120 mIIIIC')r) :

portfolio : : 1.2 times the : Futures position :

errernarnanas prrarrnnannns 3 : portfolio value K g
: : (or similar)

— -

e GEIID

O
Beta of 1.2 @

FINANCIALEDGE!
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Calculating an accurate &
beta can be challenging mmll
7 4

330

L
Beta varies depending Beta is data
on the time frame history dependent

Historical measure may not accurately
predict future movements

e G

Market conditions Economic factors Portfolio’s composition

FINANCIALEDGE!

)
: Regularly update :
[ ] beta calculations [ ]
Current Market
data conditions

Q Historical beta can serve as a usefulguide TITCLELLELLEE Not a guarantee °

If actual beta differs from historical beta, hedge may not be fully effective

FINANCIALEDGE!

© 2025 Financial Edge Training 32



FINANCIALEDGE!

Equity Index
Futures - Liquidity

FINANCIALEDGE!

Do contracts that expire relatively soon trade with as much liquidity
as contracts that have an expiry further into the future?
Open Interest Daily Trading Volume
2,500,000.00 3,000,000.00
- S
2,000,000.00 \ 2,500,000.00
2,000,000.00
1,500,000.00
1500,000.00
1,000,000.00
1,000,000.00
500,000.00 500,000.00 \
7 6{}’:@5 S N S N N 7 Q&E& $° g & 34 3
& & IR I G
—ESU23 ESZ23 —ESU23 ESZ23
Source: Infront
FINANCIALEDGE!
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Open Interest Daily Trading Volume

2,500,000.00 3,000,000.00
2,000,000.00 2500,000.00
2,000,000.00
1,500,000.00
1,500,000.00
1,000,000.00
1,000,000.00
500,000.00 500,000.00
- -
» % » > > » > > >
v Vv v 3 \2 SV \2 \2 \2 \2 \2 Vv SV \
o ™ S '~ ™ o o O O ™ ™ o ™ ©
0"’\W Q@\’L 0,\\'» Q‘b\w QQ‘\"L \Q\ \\\\'L 0@\'» 0@\'» 0,\\'» &\w 0@\‘) \0\’» \\\\‘)
A L G I P I S
e—ESU23  —ESZ23 e—ESU23 e ESZ23

Source: Infront

FINANCIALEDGE!

i Highest liquidity
Interest rates Dividends

Until shortly before ° Attractive to both short-term traders and hedgers

contract expires

FINANCIALEDGE!
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Front month contract
()

( As expiry date nears )
4 L4

é Open interest Trading activity @

‘ ( Next contact )

By expiry date, open interest has shifted

---------------

Held until settlement

An investor holding a short position in the

. I ﬁ II front-month contract as a hedge for an equity portfolio

Lose the hedge in the contract

Expiry date approaches

FINANCIALEDGE!
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Roll the contract

Open equivalent
position in
next contract

J
Equity Index Futures - Roll

© 2025 Financial Edge Training 36
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Retain exposure beyondﬁexpiry? ( 2 A’

.................

..................

Close out position in front month
contract and simultaneously Close out the existing position
open an equivalent position in or wait for final settlement
the next contract (“Futures roll”)

5O, ) .
o TITEN oo (1 I ° Traders maintain their exposure without interruption
goag by shifting it to the next contract
*

FINANCIALEDGE!
The “roll” is often quoted as a single price
Price of front Price of next
month contract month contract
Trading the roll directly Beneficial

Allows traders to lock in the spread between the two
contracts in a single, streamlined transaction

This minimizes the risk of price fluctuations

FINANCIALEDGE!
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4,570.00 4,619.25

ask

Quotes as of 23/11/2023. Source: Infront and own calculations

FINANCIALEDGE!

4,569.75 £"4,570.00 : i 4,619.25 : 4,620.00 4925 50.25
bid e K (OO W sk DL osk
Quotes as of 23/11/2023. Source: Infront and own calculations
FINANCIALEDGE!
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Equity Index
Futures - Basis

FINANCIALEDGE!

The difference between the futures price and
the spot price of the underlying asset

m = Futures price - Spot price

E-mini future [ S&P 500 index

n.is 4,570.00 4,558.82

p ——

FINANCIALEDGE!
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@ The futures price trades at a premium to spot

[ Interest rates > Dividend yield ] ----------- > Positive cost of carry
@ Negative Basis The futures price trades at a discount to spot
[ Interest rates < Dividend yield ] ----------- > Negative cost of carry

. 4
e 5

Different investors may calculate slightly
different fair values for the basis depending
on their funding costs and assumptions
about future dividends

The fair value of the basis is driven by
the cost of carry, influenced by the relationship
between interest rates and expected dividends

FINANCIALEDGE!

Arbitrage opportunities
4 ESZ3 - S&P 500 Basis 22/11/2023
13
PHE

Futures below fair value
(basis is “cheap”)

Basis in index points

Market participants can
profit by buying futures
and shorting the index’s
underlying components

20:16:00
20:27:00
21:00:00
2111:00
21:22:00
21:33:00
21:44:00
21:55:00

19:54:00
20:05:00
20:38:00
20:49:00

FINANCIALEDGE!
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Arbitrage opportunities

ESZ3 - S&P 500 Basis 22/11/2023

12
]
S
o
Futures above 3o
. . s e ” £ g4
fair value (basis is “rich™) <
2 g
8
7
6
o O 0O 0000000000000 O00O0 0000000000000 o0 o
o . = 0299090202920 2290990Q220080222902029020Q20°Q
Market participants can SIS 88I88588809832C85%832589858280838:28838
2 CEOCBOEEREES 0893922399888 88a 8 aaA

profit by selling futures
and buying the index'’s
underlying components

FINANCIALEDGE!

ESZ3 - S&P 500 Basis 22/11/2023

Arbitrage activities help 2"
keep the basis within a £
50

narrow range 2
£,
2 g
The narrow range 3
represents the trading costs 6

of the arbitrage trade 38 838858583883858c283838888835838888
S 3 EE 8 0 f AN I BOREIORIGIOORBSIO =A@ T D
e 3 IS8Ry vo T HoYno 988028830
o 2 COEREFLEERROROO222909R888a N NNNA

FINANCIALEDGE!
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Hedging with Equity Index
Futures - Pros and Cons

FINANCIALEDGE!
Hedging with Equity Index Futures
High liquidity in index futures markets
Narrow bid/offer spreads Deep markets
Easier to enter or exit large positions
FINANCIALEDGE!
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Hedging with Equity Index Futures

i
Advantages

Market transparency

Trade on regulated exchanges
@ Prices are visible in real-time

99 Trading data is publicly available

FINANCIALEDGE!

Hedging with Equity Index Futures

Practically zero counterparty risk due to central clearing

...............................

...............................

Guaranteeing that each party’s obligations are met even if one party defaults
FINANCIALEDGE!
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Hedging with Equity Index Futures

Significant leverage

A Large exposure with a relatively small capital outlay

................................................

...............................................

FINANCIALEDGE!

Hedging with Equity Index Futures

H
n Considerations

Portfolio constituents vs. index constituents - stability of beta

&,

Crucial to consider how closely the portfolio’s constituents align with the index

FINANCIALEDGE!
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Hedging with Equity Index Futures

:
E Considerations

Interest rate and dividend exposure

©_.
||Pé

Futures pricing incorporates the cost of carry

............................................................................................................................

...........................................................................................................................

FINANCIALEDGE!

Hedging with Equity Index Futures

é
n Considerations

Basis and roll risk

Can introduce small discrepancies in hedging outcomes
Awm. =
> =

2 (V) AlAal

Futures contracts Investors may need Extra costs or
approach expiration to roll their positions exposure mismatches
FINANCIALEDGE!
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FINANCIALEDGE!

www.FE.training

Please do not redistribute these materials without the
express permission of Financial Edge Training.
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