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and the Greeks

R

1. Managing the Risk of an
Options Portfolio
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Manage option
portfolio risks
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Client A

) (same stock)
Gives long exposure

to the stock price

Parts of the risk can cancel out

ClientB

Call Options Put Options
Single Stock Options 6 o
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Gives short exposure
to the stock price

FINANCIALEDGE!

© 2025 Financial Edge Training



FINANCIALEDGE!

Decompose

Break down each
option position into its
sensitivities
(e.g. underlying price,
volatility, and time).

Aggregate

Bring those
sensitivities together
at the portfolio level -

possible offsetting
effects show up.

o
&

Modify

Adjust the combined
portfolio risk with
overlay strategies (to
reflect the market
view, risk appetite and
limits).
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2. The Greeks — An Overview
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How different market factors affect the value of options

Sensitivity measures - the Greeks

Most reliable for small moves (stress and scenario test for larger shocks)

Increased variable Effecton call price:  Effect on put price: Sensitivity:
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Spot price Delta ()

Strike price

Time to expiry Theta (0)

Vega (v) / Kappa (k)
Rho (p)

Phi () / Rho-2

Volatility

Interest rates

ann an

Underlying asset yield
Second-order (or Higher-order) Greeks

Don't measure how the option premium itself changes,
but how a first-order sensitivity changes when market factors move
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Gamma (y)

Vanna

Vomma
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3. Delta (A)

FINANCIALEDGE!
e Delta
Indicates the sensitivity of the option premium
to changes in the underlying asset price
Usually expressed between 0 and 1 or between 0% and 100%
FINANCIALEDGE!
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Often called a participation ratio or likeness factor
If the underlying price
o - increases by $1, the
50 /o 9 Deltq == option premium will rise
by about 50 cents.

Usually expressed between 0 and 1 or between 0% and 100%

or

Do the option’s value and the underlying price move in the same direction, or opposite directions?

FINANCIALEDGE!

Do the option’s value and the underlying price move in the same direction, or opposite directions?
Long Call Long Put
ql Option’s value e Option’s value
!6] increases when \v decreases when
the underlying the underlying
increases. increases.
( Positive delta (long delta) Negative delta (short delta))
Short Put Short Call
e Option’s value ﬁl Option’s value
\e, decreases when ta] increases when
the underlying the underlying
increases. increases.
FINANCIALEDGE!
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e Delta

Hedge Ratio

How many units of the underlying asset
need to be bought or sold to neutralize
the directional risk of the option.

4. Delta Hedging
&
Option Delta vs. Position Delta
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Delta Hedging

Standard practice
among market makers
(quickly eliminates a
significant source of
market risk).

Minimize directional exposure to the underlying price

o 0--
s

Trading the underlying or proxy directly
(e.g. futures or ETFs)

FINANCIALEDGE!
@l long . Longexposure
Call to the asset
Buy 100 Call Options ?é Position A = +50
......................................
I If each option was a
H H 100-share contract,
Trade 50 Units of the Underlying youd nood 10 trads
5,000 shares.
- O
Sell 50 Shares
FINANCIALEDGE!
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Buy 100 Call Options

Sell 50 Shares

Stock price
drops by $1

Option premium falls by
50 cents per contract:

$50 Loss
($0.5 x 100)

50 shares sold short
now trade $1 lower:

$50 Gain
($1x50)

FINANCIALEDGE!

Stock price
drops by $1

Buy 100 Call Options $50 Loss

($0.5 x 100)

Sell 50 Shares
$50 Gain

($1x 50)

Option premium falls by
50 cents per contract:

50 shares sold short
now trade $1lower:

After the move,
Delta will change
(typically need to

re-hedge)

FINANCIALEDGE!
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Practical Considerations
Ensure that hedge amounts Sometimes both counterparties
do not exceed a tradable size want to hedge their Delta
With 100,000 calls, hedging requires Call seller has a short Delta position
selling 50,000 shares. and may hedge by buying stock.
2N -9
I — °J°~c/° -
= ill g (@]'
N J N\
Y
Can you execute this trade quickly, Both sides can agree to a Delta
without moving the market? exchange (they provide the hedge
(Liquidity is a key consideration). directly to each other).
FINANCIALEDGE!

3 Levels of Delta

Option Option Position Total Position
Delta Delta Delta
The sensitivity of the option The profit and loss (P&L) impact of The Delta of the whole
premium to underlying the total position in a single option. portfolio (including all
asset price changes. option positions and hedges).

- Option % Contract x # of

= Delta i TS Shows the net sensitivity to

moves in the underlying.

FINANCIALEDGE!
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Short 1,000 at-the-money (ATM) call options on 100 shares each.

\ J
Y

Delta = +0.5

Bought 45,000 shares as a delta hedge.

Option Option Position Total Position
Delta Delta Delta
=1,000 x 100 x -0.5 ==50,000 + 45,000
FINANCIALEDGE!

5. Delta (A) — Behaviour
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Vanilla put options

Vanilla call options

"

A A
[ 4 \fr h )
1 1 1
( A > 1 1 1 < A )
-1 0 +1
-100% 0% +100%
EEEEEEEEEEEEEEEEEEEEEEEEEEES thtdrivestheDeuqofqnoption? EEEEEEEEEEEEEEEEEEEEEEEEEEEE
Depends on the likelihood of exercise
Deltais a ; The option behaves
likeness factor or HIIDg hlter more like the
participation ratio elta underlying asset

FINANCIALEDGE!

@ O

Call option In-the-money

= &

Call option Out-of-the-money

D =

Strike price: $100 Stock trades at $200 1day to expiry

The option likely will be exercised

Option price moves in line with the underlying asset =) Delta near1
Behaves like a forward contract

P =

Strike price: $100 Stock trades at $10 1day to expiry

The option likely won't be exercised

Option price won't meaningfully move with the underlying asset » Delta near0

FINANCIALEDGE!
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6

Out-of-the-money

e

In-the-money

At-the-money

0]

0.5 1

*not always exact

As Delta increases, the option premium behaves more like the underlying asset

FINANCIALEDGE!
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Delta slightly
increases

Probability of
exercise hasn't
changed much
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6. Gamma (y)

FINANCIALEDGE!
I I I I o
Delta
Delta .
Hedging
Not fixed Hedges must be adjusted
Changes with the underlying to stay neutral
(N J
Y
Need a way to measure Delta stability
0 Gamma

FINANCIALEDGE!
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0 Gamma

Second-order Greek The First-order Greek
Measures the DoltaioiEsi Measures the option
sensitivity of delta premium sensitivity

9 Delta

High
Gamma

Delta changes
very quickly

Y

(frequent rebalancing may be needed)

FINANCIALEDGE!
Do changes in Delta help you or hurt you?
Long Gamma Short Gamma
@é E@
Delta (A) changes in your favor Delta (A) shifts against you
Delta increases as the underlying Delta decreases as the underlying
price rises and decreases as the price rises and increases as the
underlying price falls underlying price falls e
o & & S
Long call Long put Short call Short put
Positive Delta (A) Negative Delta (a) Negative Gamma (y) Positive Gamma (y)
Delta gets more Delta gets more Delta gets more Delta gets more
positive as the negative as the negative as the negative as the
underlying rises underlying falls underlying rises underlying falls
Participationincreases as
the market moves your way
FINANCIALEDGE!

© 2025 Financial Edge Training 15



FINANCIALEDGE!

MO

Delta changes with the underlying price

Delta hedging must be a dynamic process

FINANCIALEDGE!

7. Gamma (y) — Behaviour

FINANCIALEDGE!
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Gamma

How quickly Delta changes
when the underlying moves

High — Delta shifts
Gamma L rapidly
At-the-money strikes » Time to expiry is short
FINANCIALEDGE!
High Gamma

:
| ]
| ]
| ]

At-the-money strikes a Time to expiry is short
| ]
| ]
Finely balanced 4 Highly decisive
.
Small moves in the underlying Small moves in the underlying can
can dramatically swing the dramatically swing the probability of
probability of finishing in-the-money exercise with little time left to expiry
| ]
| ]
. Current
peepimor o Outcomes | SCRTERTE | & | [tong  underlyingasse  SECC TR
Deep OTM } almost underlyin . Time to } changes less underlyin
P certain chan yesg u Expiry influential on chan yesg
9 : exercise decision 9
.
||
v
Low Gamma
FINANCIALEDGE!
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02 Time to expiry is short
0.2500
0.2000 0.2500
0.2000
0.1500
g 2 01500
€ 01000 £
4 -3
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| Asset price ‘ © @ o g 8 3 g
T e T .co3g88383g¢8¢#
e Gamma | day to expiry e Gamma | months to expiry Time to expiry § b= ; g' 5 ,8 e = =
[se]
Gamma 2 months to expiry s Gamma 3 months to expiry ° Asset price
European call option | $100 strike | non-dividend paying asset | zero interest rates
FINANCIAL EDGE!
o i
10. Gamma Iradlng
FINANCIAL EDGE!
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Option Buyer

Benefits a Delta-

Trading
strategies

Hurts a Delta-

sEngis e hedged position hedged position Short Gamma
Market rallies
= Long Delta
Delta shifts in \ »
favor Long Gamma positions
YOu benefit from volatility
Market falls —@ in either direction
= Short Delta
FINANCIALEDGE!
@ Long Gamma Buy a Straddle
Long call & Long put
Same underlying asset
Same strike price.
Same maturity
Close to
Delta-neutral
If the market moves enough (high volatility)
Hedging $ Initial
gains e premium
FINANCIALEDGE!
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Option Seller

Benefits a Delta- Hurts a Delta-

Long Gamma hedged position hedged position Short Gamma

Market rallies
= More exposed short position

Delta shifts
against you

Market falls
= Less exposed to gains

FINANCIALEDGE!

Short Gamma @

Earn the premium up front

Expect low volatility (the market stays calm)

Sell straddles / Strangles

Only works if the underlying:

Trades in Doesn't move enough to trigger
tight range large re-hedging losses

Profit as the option premium decays

FINANCIALEDGE!
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“Long volatility”

@ Long Gamma

Bet on high realized volatility

h,

Underlying price
should stay close
to the option strike

Requires markets to move enough
to cover the premium paid

&

“Short volatility”

Short Gamma @

Bet on low realized volatility

Mis

If the market moves too much,
losses can escalate rapidly

J

<

Gamma trading profits are path-dependent
Depends on the underlying asset price’s path while the trade was open, not just where price ends up

FINANCIALEDGE!

11. Theta (0)

FINANCIALEDGE!
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“Running yield"” G Theta “Carry”

Measures the impact of time
on the option premium

Long option position Long option position
carries negative Theta (0) carries positive Theta (0)
= © Bl =
_— _—
g - 4o

o
2
[
>
c
2
=]
&
Option loses value over time. Reduced value of short position.
Drag on P&L . Gain to P&L
L]
Time Expiry
FINANCIALEDGE!
Owning options is like renting insurance
/%‘\
’I, —_—
—_—
Pay “rent” every day you hold it (time decay)
Time | >
m Collects “rent” (income for providing protection)
FINANCIALEDGE!
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FINANCIAL EDGE!
0.0000 0.2500
-0.0500
0.2000
-0.1000
-]
g 01500 £ 01500
© -0.2000 E 01000
" 02500 ©
-0.3000 0.0500
-0.3500
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Time to expiry “g8¢2cg g g 8 ge7™ 7 Time to expiry S o536 22~ "
s g o o = o ® X
® Asset price Asset price
The cost of carrying Gamma Measures how sensitive and risky Delta is
(buyers pay it and sellers earn it) (makes hedging more complex)
FINANCIAL EDGE!
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Trading strategies

i

| Long Gamma , Short Gamma
Gamma Benefit from Exposed to
_@ realized volatility —@ losses

Negative Theta 4 Positive Theta
Theta ‘@‘ Need to pay for @ Collect as
4‘“ this position income

Pay rent and hope that Collect rent and hope the
volatility bails you out? market doesn’t break out?
FINANCIALEDGE"

12. Vega (or: Kappa (x))
&
Implied Volatility

FINANCIALEDGE!
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Vega aa Kappa

Measures the option premium'’s sensitivity
to changes in implied volatility

Implied Volatility - Volatility currently implied in the option price

Current = Inputinto an ‘t Solve

option option pricing for

price model ™ I Il volatility
Forward-looking measure Impacted by option supply and demand

FINANCIALEDGE!
Vega 0@ Kappa
S
Wider range of ] @I
. ge o > Both calls
po:smble gutcomes, c O andputs
and higher time value g_ \E’ P
il
Volatility ﬁ
( Option buyer = Long Vega (v) ) ( Option seller = Short Vega (v) )
FINANCIALEDGE!
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( Option buyer = Long Vega (v) ) ( Option seller = Short Vega (v) )

©
I‘-III Volatility primarily affects time value

o @
==J%q§§‘é

&

Q

At-the-money causes the Deep in or out-of-the-money More time to expiry
most time value (uncertoln) means very little time value, means more time value,
so their Vega is largest. so their Vega is close to zero. so their Vega is larger.
FINANCIALEDGE!

0.2000

0.1500

Vega

0.1000

0.0500
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<

Time to expiry

Abset price

Out-of-the-money At-the-money
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Vega

0.0500

0.0000
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107.50
112.00

o
~

89.50
94.00
98.50
103.00

Time to expiry

85.00

Asset price

Exposure to implied volatility

How the market expects uncertainty
to evolve, reflected in the
option’s premium.

0.2500

0.2000

0.1500

Gamma

0.1000
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¥y g 3 ¢ g g

N o o Is) ) - 5 =

s © 5 % o =
Time to expir s 2 o -
piry PR
Asset price

Exposure to realized volatility

How much the underlying actually
moves, and how often you'll need to
adjust your hedge.
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