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The information provided is for general education and information purposes only. No statement 
provided should be construed as a recommendation to buy or sell a security, future, financial 
instrument, investment fund, or other investment product (collectively, a “financial product”), or to 
provide investment advice. In particular, the inclusion of a security or other instrument within an 
index is not a recommendation to buy, sell, or hold that security or any other instrument, nor should 
it be considered investment advice. Past performance of an index or financial product is not 
indicative of future results. ​

There are important risks associated with transacting in any of the Cboe Company products 
discussed here. Before engaging in any transactions in those products, it is important for market 
participants to carefully review the disclosures and disclaimers contained at: Disclosures and 
Disclaimers Related to Cboe Products and Services | Cboe . These products are complex and are 
suitable only for sophisticated market participants. These products involve the risk of loss, which can 
be substantial and, depending on the type of product, can exceed the amount of money deposited 
in establishing the position. Market participants should put at risk only funds that they can afford to 
lose without affecting their lifestyle.​

Disclosures and Disclaimers

https://www.cboe.com/global-disclaimers/
https://www.cboe.com/global-disclaimers/
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Cboe®, Cboe Global Markets®, Bats®, BIDS Trading®, BYX®, BZX®, Cboe Digital Exchange, LLC®, 
Cboe Clear Digital, LLC®, Cboe Options Institute®, Cboe Vest®, Cboe Volatility Index®, 
CFE®,EDGA®, EDGX®, Hybrid®, LiveVol®, Silexx® and VIX® are registered trademarks, and Cboe 
Futures Exchange℠, C2℠, f(t)options℠, Hanweck℠, and Trade Alert℠ are service marks of Cboe 
Global Markets, Inc. and its subsidiaries. Standard & Poor's®, S&P®, S&P 100®, S&P 500® and 
SPX® are registered trademarks of Standard & Poor's Financial Services LLC and have been licensed 
for use by Cboe Exchange, Inc. Dow Jones®, Dow Jones Industrial Average®, DJIA® and Dow Jones 
Global Indexes® are registered trademarks or service marks of Dow Jones Trademark Holdings, LLC, 
used under license. Russell, Russell 1000®, Russell 2000®, Russell 3000® and Russell MidCap® 
names are registered trademarks of Frank Russell Company, used under license. FTSE® and the FTSE 
indices are trademarks and service marks of FTSE International Limited, used under license. MSCI 
and the MSCI index names are service marks of MSCI Inc. (“MSCI”) or its affiliates and have been 
licensed for use by Cboe. All other trademarks and service marks are the property of their respective 
owners.​

© 2026 Cboe Exchange, Inc. All Rights Reserved.

Disclosures and Disclaimers
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Unlocking Opportunities 
and Managing Risks with 
the Option Greeks
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Options Deep Dive: Mastering Volatility 
and Trading Strategies
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Learning Objectives 
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 Explore options trading in Europe and what index and single-
stock options are traded in Europe.

 Underscore the key benefits and risks of using options in a 
portfolio

 Define and explain common risk sensitivity measures (the 
Greeks)

 Demonstrate utility of the Greeks to manage exposure and risk 
using a real-life case study



1. Income Generation

2. Capital Protection

3. Risk Management (hedging)

4. Efficient Exposure

5. Managing Cashflows

9

Why use options?
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(Call – Put) (Stock – Strike) (Interest – Dividend)

PARITY

CALL PUT

CARRY

+

+=

=

COMBO

Stock
(S)

Strike
(K) Dividends

(D)

Interest
(I)

Put-Call Parity
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

11

Hint
(Call – Put) = (S – K) + (I – D) 
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

Hint
(Call – Put) = (S – K) + (I – D) 

$102 - $100 = $2

12
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

Hint
(Call – Put) = (S – K) + (I – D) 

$100 x 5% = $5

13

$102 - $100 = $2
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

Hint
(Call – Put) = (S – K) + (I – D) 

$5 - $2 = $3

14

$100 x 5% = $5

$102 - $100 = $2
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

Hint
(Call – Put) = (S – K) + (I – D) 

$2 + $3 = $5

15

$5 - $2 = $3

$100 x 5% = $5

$102 - $100 = $2
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Assume a simple interest rate calculation and solve for the values. 

SKILLS DRILL: Put-Call Parity

Spot (S) = $102

Strike (K) = $100

Call (C) = $18.50

Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%

Dividend (dvd) = $2

What are the values of the following variables?

1) Parity  =

2) Interest  =

3) Carry  =

4) Parity + Carry  =

5) Combo  =

Hint
(Call – Put) = (S – K) + (I – D) 

$18.50 - $13.50 = $5

16

$2 + $3 = $5

$5 - $2 = $3

$100 x 5% = $5

$102 - $100 = $2
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Assumptions
 Underlying price has a lognormal 

distribution
− All moves measured as a % of spot 
− Stock price cannot go below 0

 Volatility is constant
 Continuous hedging
 No arbitrage opportunities
 No transaction costs

Black-Scholes Model

Implied
Volatility

Underlying Price

Strike Price

Expiry

Interest Rate

Dividends

Volatility

17
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Assumptions
 Underlying price has a lognormal 

distribution
− All moves measured as a % of spot 
− Stock price cannot go below 0

 Volatility is constant
 Continuous hedging
 No arbitrage opportunities
 No transaction costs

Implied
Volatility

Underlying Price

Strike Price

Expiry

Interest Rate

Dividends

OPTION PRICE

Black-Scholes Model
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Assumptions
 Underlying price has a lognormal 

distribution
− All moves measured as a % of spot 
− Stock price cannot go below 0

 Volatility is constant
 Continuous hedging
 No arbitrage opportunities
 No transaction costs

A translation tool between 
price and implied volatility.

Implied
Volatility

Underlying Price

Strike Price

Expiry

Interest Rate

Dividends

OPTION PRICE

Black-Scholes Model

19
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Black-Scholes Model: Challenges

20

Source: Bloomberg y  Quadriga Rho Investments
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Black-Scholes Model: Challenges

21

The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real company, 
security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and hypothetical 
scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-world conditions. 
Always consult a qualified financial professional before making any investment decisions.
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Black-Scholes Model: Challenges
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The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real 
company, security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and 
hypothetical scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-
world conditions. Always consult a qualified financial professional before making any investment decisions.
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Black-Scholes Model: Challenges

The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real 
company, security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and 
hypothetical scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-
world conditions. Always consult a qualified financial professional before making any investment decisions.



©2025 Cboe Exchange, Inc. All rights reserved.

24

Black-Scholes Model: Challenges

The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real 
company, security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and 
hypothetical scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-
world conditions. Always consult a qualified financial professional before making any investment decisions.



©2025 Cboe Exchange, Inc. All rights reserved.

25

Black-Scholes Model: Challenges

The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real 
company, security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and 
hypothetical scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-
world conditions. Always consult a qualified financial professional before making any investment decisions.
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The “Greeks”
 

 Risk management tools for measuring the overall 
impact of specific variables on an option’s price.

 Describe the risk and potential reward of an 
option position or portfolio of positions.

26
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The options chain, ticker, price data, and all market scenarios depicted here are entirely fictional and hypothetical. XYZ is a made-up stock ticker and does not represent any real 
company, security, or financial instrument. All prices, Greeks, implied volatility figures, open interest, and volume data are simulated for educational illustration only. Past performance and 
hypothetical scenarios are NOT indicative of future results. The illustrative returns, Greeks, and volatility metrics are constructed for instructional purposes only and may not reflect real-
world conditions. Always consult a qualified financial professional before making any investment decisions.

The Greeks
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STOCK 
XYZ

$125.46

PnL   $

Delta Δ

Gamma Г

Vega ν

Rho ρ

Theta Θ

The Greeks

28
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STOCK 

XYZ
$125.46

Δ

The change in the price of an option for a $1 change in the price of the underlying asset.DEFINITION

 Represents % exposure to the underlying 
 Long asset = 100 Δ, Short asset = (100) Δ
 Call Δ = positive, Put Δ = negative
 ATM options are 50 Δ
 Slope of the payout diagram = DELTA
 Delta is not constant

RISK Underlying asset price

Delta

CHARACTERISTICS

Combo Δ = 
Call Δ – Put Δ = 100 Δ 

The Greeks

29
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T = 0 

T = 3 months 
T = 1 month 

NOTE
At expiration DELTA
converges to either 1 or 0.

VALUE

STOCK 
PRICE 

+

Delta: Call Option

30
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If the spot increases from $106 to $108, what is the estimated value of 
the call option? 

SKILLS DRILL: Delta

Spot (S) = $106
Strike (K) = $105
Call (C) = $4.20
Put (P) = $2.15
Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0
Δ = .55
Assume gamma = 0

Hint: Change in stock price x Delta
31
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SKILLS DRILL: Delta

Change in stock price = ($108 - $106)  = $2

Delta = .55

.55 x 2 = $1.10 

New estimated call price = $5.30

Spot (S) = $106
Strike (K) = $105
Call (C) = $4.20
Put (P) = $2.15
Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0
Δ = .55
Assume gamma = 0

32

If the spot increases from $106 to $108, what is the estimated value of 
the call option? 
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SKILLS DRILL: Delta

PRICE

CALL VALUE

+

106 108

+ $1.10Spot (S) = $106
Strike (K) = $105
Call (C) = $4.20
Put (P) = $2.15
Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0
Δ = .55
Assume gamma = 0

33

If the spot increases from $106 to $108, what is the estimated value of 
the call option? 



 Measures the change in the price of an option caused by a $1 
change in the price of the underlying.

 Delta is NOT constant.
− Delta of a call option is always positive.
− Delta of a call varies between 0 (OTM) and 100 (ITM).
− Delta of a put option is always negative.
− Delta of a put varies between -100 (ITM) to 0 (OTM).
− ATM options are 50 Δ.
− Call Δ – Put Δ = 100 Δ  

Δ
DELTA

©2025 Cboe Exchange, Inc. All rights reserved.
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STOCK 

XYZ
$125.46

The change in DELTA for a $1 change in the price of the underlying asset.DEFINITION

 Gamma is the same for calls and puts.
 Options buyers are “long” gamma
 Options sellers are “short” gamma
 Gamma is greatest for ATM options

RISK Underlying asset price

Gamma

CHARACTERISTICS

Г

The Greeks

35



©2025 Cboe Exchange, Inc. All rights reserved.

+

Price taking into account
both Delta and Gamma

Difference

Option price if only 
adjusting for Delta

A closer look…

PRICE

CALL VALUE

Gamma: Call Option

36
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If the spot increases from $106 to $108, what is delta of the call option? 

SKILLS DRILL: Gamma

Spot (S) = $106
Strike (K) = $105
Call (C) = $4.20
Put (P) = $2.15
Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0
Δ = .55
Г = .04

37

Hint: Change in Delta = Change in Price x Gamma
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SKILLS DRILL: Gamma

Gamma = .04
Change in price = ($108 - $106)  = $2

Starting delta = .55

Change in delta = change in price x gamma
                             = 2 x .04
                             = .08

New delta = .55 + .08 = 0.63  or 63 Δ 

Spot (S) = $106
Strike (K) = $105
Call (C) = $4.20
Put (P) = $2.15
Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0
Δ = .55
Г = .04

38

If the spot increases from $106 to $108, what is delta of the call option? 

Hint: Change in Delta = Change in Price x Gamma



 Measures the change in DELTA caused by a $1 change in the 
price of the underlying.
− Gamma is positive for option buyers. 
− Gamma is negative for option sellers.
− Gamma value for calls and puts (same strike, same expiry) is identical.
− Gamma is greatest for at-the-money options.

Г
GAMMA

©2025 Cboe Exchange, Inc. All rights reserved.
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STOCK 

XYZ
$125.46

The change in the price of an option given a decrease in time to expiration.DEFINITION

 Daily decay of option premium.
 Theta is always negative, there is a continuous loss of value. 
 As time passes, the likelihood an option expires ITM decreases. 
 OTM and ITM options have similar decay profiles.
 Think of theta as the gamma rent you pay or collect for your position.

RISK Time 

Theta

CHARACTERISTICS

Θ

The Greeks

40



THETA
Θ

Θ = 40.9 Thursday 7am
Option price = $12.66

Thursday end of day
Option price = ??

Think of theta as the gamma rent you pay or 
collect for your position.

Hint: Theta = Option price – Decay

©2025 Cboe Exchange, Inc. All rights reserved.
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$12.66 – $0.409                 = $12.251
$12.66 – (1 day of decay) = end of day price

Θ
THETA

Θ = 40.9 Thursday 7am
Option price = $12.66

Thursday end of day
Option price = ??

©2025 Cboe Exchange, Inc. All rights reserved.
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STOCK 

XYZ
$125.46

The change in the price of an option given a 1% change in the risk-free interest rate.DEFINITION

 Rising interest rates increase the value of carry.
 Rising combo values increase call values and decrease put values.

RISK Risk-free interest rate

Rho

CHARACTERISTICS

ρ

C – P = (Stock - Strike) + (int – dvd)

The Greeks

43
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STOCK 

XYZ
$125.46

Rho ρ

The risk-free interest rate is the interest an investor could expect 
from a completely riskless investment over a specific period of 
time. It shows us an alternate, hypothetical return on our capital if 
we did not invest it in options. 

The Greeks

44
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STOCK 

XYZ
$125.46

The change in the price of an option given a 1% change in the risk-free interest rate.DEFINITION

 Rising interest rates increase the value of carry.
 Rising combo values increase call values and decrease put values.

RISK Risk-free interest rate

Rho

CHARACTERISTICS

ρ

C – P = (Stock - Strike) + (int – dvd)

The Greeks

45



ρ
RHO

Hint: Option price + (Change in Interest Rate x Rho)

Interest rate = 1.5%
Call Option price = $12.66

Interest rate = 3.5%
Call Option price = ?

ρ = 5.7

©2025 Cboe Exchange, Inc. All rights reserved.
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RHO
ρ

$12.66 + (change in int rate x ρ) = ?

Interest rate = 1.5%
Call Option price = $12.66

Interest rate = 3.5%
Call Option price = ?

©2025 Cboe Exchange, Inc. All rights reserved.
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RHO
ρ

$12.66 + (change in int rate x ρ) = ?
$12.66 + (2 x $0.057) = $12.774

Interest rate = 1.5%
Call Option price = $12.66

Interest rate = 3.5%
Call Option price = ?

©2025 Cboe Exchange, Inc. All rights reserved.
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ρ = 5.7
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SKILLS DRILL: Options Calculator

1. What is the price of XYZ Dec 90 call?

2. What volatility level was used to calculate the 
theoretical price of the call?

3. What is the delta of the XYZ Dec 90 call 
option?

4. What is the delta of the XYZ Dec 90 put 
option?

5. If XYZ stock moves from $95 to $94, what is 
the delta of the option?

6. How much value does the option lose each 
day due to decay?

Cboe.com/OI-LiveVolTrial 49
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XYZ
$125.46

The change in the price of an option given a 1% change in the implied volatility of the 
underlying asset.

DEFINITION

 Higher daily moves in underlying = higher volatility
− Higher implied vol increases option value.
− Higher implied vol increases value of long gamma.
− Long-term options have greater sensitivity to implied vol (they have more vega).

RISK Volatility

Vega

CHARACTERISTICS

ν

STOCK 
The Greeks

50



Implied Vol = 77
Option price = $12.66

ν
VEGA

Hint: Option price - (Change in Volatility x Vega)

Implied Vol = 76
Option price = ?

ν = 12.5

©2025 Cboe Exchange, Inc. All rights reserved.
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ν
VEGA

Implied Vol = 77
Option price = $12.66

Implied Vol = 76
Option price = ?

ν = 12.5

$12.66 – (change in vol x ν ) = ?
$12.66 – (1 x $0.125) = $12.535

©2025 Cboe Exchange, Inc. All rights reserved.
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 The change in the price of an option price due to a 1% change in 
the implied volatility of the underlying 

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =  𝝈𝝈

(10%) 0% 10%

Volatility is the measure of possible values of the 
underlying. It is the standard deviation of the 
stock returns, assuming a normal distribution.

ν
VEGA
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Keep Learning with 
The Options Institute!

 Take our online, self-paced 
Options 101 Course

 Join us for additional 
education sessions

Thank you!

©2025 Cboe Exchange, Inc. All rights reserved.

TheOptionsInstitute.com



56

The information provided is for general education and information purposes only. No statement 
provided should be construed as a recommendation to buy or sell a security, future, financial 
instrument, investment fund, or other investment product (collectively, a “financial product”), or to 
provide investment advice. In particular, the inclusion of a security or other instrument within an 
index is not a recommendation to buy, sell, or hold that security or any other instrument, nor should 
it be considered investment advice. Past performance of an index or financial product is not 
indicative of future results. ​

There are important risks associated with transacting in any of the Cboe Company products 
discussed here. Before engaging in any transactions in those products, it is important for market 
participants to carefully review the disclosures and disclaimers contained at: Disclosures and 
Disclaimers Related to Cboe Products and Services | Cboe . These products are complex and are 
suitable only for sophisticated market participants. These products involve the risk of loss, which can 
be substantial and, depending on the type of product, can exceed the amount of money deposited 
in establishing the position. Market participants should put at risk only funds that they can afford to 
lose without affecting their lifestyle.​

Disclosures and Disclaimers

https://www.cboe.com/global-disclaimers/
https://www.cboe.com/global-disclaimers/
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Cboe®, Cboe Global Markets®, Bats®, BIDS Trading®, BYX®, BZX®, Cboe Digital Exchange, LLC®, 
Cboe Clear Digital, LLC®, Cboe Options Institute®, Cboe Vest®, Cboe Volatility Index®, 
CFE®,EDGA®, EDGX®, Hybrid®, LiveVol®, Silexx® and VIX® are registered trademarks, and Cboe 
Futures Exchange℠, C2℠, f(t)options℠, Hanweck℠, and Trade Alert℠ are service marks of Cboe 
Global Markets, Inc. and its subsidiaries. Standard & Poor's®, S&P®, S&P 100®, S&P 500® and 
SPX® are registered trademarks of Standard & Poor's Financial Services LLC and have been licensed 
for use byCboe Exchange, Inc. Dow Jones®, Dow Jones Industrial Average®, DJIA® and Dow Jones 
Global Indexes® are registered trademarks or service marks of Dow Jones Trademark Holdings, LLC, 
used under license. Russell, Russell 1000®, Russell 2000®, Russell 3000® and Russell MidCap® 
names are registered trademarks of Frank Russell Company, used under license. FTSE® and the FTSE 
indices are trademarks and service marks of FTSE International Limited, used under license. MSCI 
and the MSCI index names are service marks of MSCI Inc. (“MSCI”) or its affiliates and have been 
licensed for use by Cboe. All other trademarks and service marks are the property of their respective 
owners.​
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