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Disclosure:

Options involve risk and are not suitable for all investors. For information on the uses and risks of options, you can obtain a copy of the Options Clearing Corporation risk
disclosure document titled Characteristics and Risks of Standardized Options by visiting ibkr.com/occ. Multiple leg strategies, including spreads, will incur multiple transaction
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Futures are not suitable for all investors. The amount you may lose may be greater than your initial investment. Before trading futures, please read the CFTC Risk Disclosure. For
e In arS a copy visit your local Interactive Brokers Website.

Security futures involve a high degree of risk and are not suitable for all investors. The amount you may lose may be greater than your initial investment. Before trading security
futures, please read the Security Futures Risk Disclosure Statement. For a visit copy your local Interactive Brokers Website.

There is a substantial risk of loss in foreign exchange trading. The settlement date of foreign exchange trades can vary due to time zone differences and bank holidays. When
trading across foreign exchange markets, this may necessitate borrowing funds to settle foreign exchange trades. The interest rate on borrowed funds must be considered when
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The Order types available through Interactive Brokers Trader Workstation are designed to help you limit your loss and/or lock in a profit. Market conditions and other factors may
affect execution. In general, orders guarantee a fill or guarantee a price, but not both. In extreme market conditions, an order may either be executed at a different price than
anticipated or may not be filled in the marketplace.

There is a substantial risk of loss in trading futures and options. Past performance is not indicative of future results.
Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations.

IRS Circular 230 Notice: These statements are provided for information purposes only, are not intended to constitute tax advice which may be relied upon to avoid penalties
under any federal, state, local or other tax statutes or regulations, and do not resolve any tax issues in your favor.
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Interactive Brokers (U.K.) Limited is authorized and regulated by the Financial Conduct Authority. FCA Register Entry Number 208159

Interactive Brokers Ireland Limited is regulated by the Central Bank of Ireland, CBI, reference number C423427

Interactive Brokers Australia Pty. Ltd. — ABN 98 166 929 568 is licensed and regulated by the Australian Securities and Investments Commission AFSL: 453554
Interactive Brokers Singapore Pte. Ltd. — is licensed and regulated by the Monetary Authority of Singapore. MAS, License No. CMS100917

Interactive Brokers Hong Kong Limited is regulated by the Hong Kong Securities and Futures Commission, and is a member of the SEHK and the HKFE

Interactive Brokers India Pvt. Ltd. member: NSE, BSE, SEBI. Regn. No. SEBI Registration No. INZ000217730 NSDL: IN-DP-NSDL-301-2008

Capital you invest is at risk

www.ibkrcampus.com/webinars
www.ibkrcampus.eu/webinars




$
NN N

N The

Options
> Institute
p




%

The
Options
Institute

Jose Mosquera

CIO, Rho Investments

Jose Mosquera is Chief Investment Officer
at RHO Investments, an innovative multi-
strategy hedge fund based in Madrid and part
of the asset management firm Quadriga Asset
Managers. Jose has over 28 years of experience
in fund management, proprietary trading, and
market-making across equities, interest rates,
and credit markets—both in cash instruments
and derivatives.

Prior to returning to Spain to join Quadriga,
Jose held several director-level position in
London leading trading teams at prominent
financial institutions such as Barclays Capital,
UBS, and HSBC.

Jose holds a Master’s degree in Finance (MSc in
International Securities, Investment and
Banking) awarded in 1997 by the ICMA Centre
at Henley Business School (UK).
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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:

. 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.


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 ExchangesM, C2sM, f(t)optionssM, HanwecksM, and Trade AlertsM 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.
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Learning Objectives

» Explore options trading in Europe and what index and single-
stock options are traded in Europe.

= Underscore the key benetfits 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



Why use options?

i & Wb~

Income Generation

Capital Protection

Risk Management (hedging)
Efficient Exposure

Managing Cashflows
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‘ Put-Call Parity

(Call — Put)

-
S CALL
-

COMBO

L]

(Stock — Strike)

LT

=

(Interest — Dividend)

— LR

Interest

(1)

©2025 Choe Exchange, Inc. All rights reserved.
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102 What are the values of the following variables?
Strike (K) = $1OO 1) Parlty —
Call (C) = $18.50
2) Interest =
Put (P) = $13.50
3) Carry =

Time to Expiry = 1 year

Interest Rate (int) = 5% 4) Parity + Carry =

Dividend (dvd) = $ 5) Combo =

(Call = Put) = (S=K) + (I-D)

©2025 Cboe Exchange, Inc. All rights reserved.
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102 What are the values of the following variables?
Strike (K) = $100 1) Parity = $102 - $100 =
Call (C) = $18.50
2) Interest =
Put (P) = $13.50
3) Carry =

Time to Expiry = 1 year

Interest Rate (int) = 5% 4) Parity + Carry =

Dividend (dvd) = $ 5) Combo =

(Call = Put) = (S=K) + (I-D)

©2025 Cboe Exchange, Inc. All rights reserved.
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102 What are the values of the following variables?

Strike (K) = $100 1) Parity = $102 - $100 =
Call (C) = $18.50

Put (P) = $13.50

2) Interest = $100 x 5% =

3) Carry =

Time to Expiry = 1 year

Interest Rate (int) = 5% 4) Parity + Carry =

Dividend (dvd) = $ 5) Combo =

(Call = Put) = (S=K) + (I-D)

©2025 Cboe Exchange, Inc. All rights reserved.
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102 What are the values of the following variables?

Strike (K) = $100 1) Parity = $102 - $100 =
Call (C) = $18.50

Put (P) = $13.50

2) Interest = $100 x 5% =

3) Carry = $5-9%2 =

Time to Expiry = 1 year

Interest Rate (int) = 5% 4) Parity + Carry =

Dividend (dvd) = $ 5) Combo =

(Call = Put) = (S=K) + (I-D)

©2025 Cboe Exchange, Inc. All rights reserved.
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102 What are the values of the following variables?

Strike (K) = $100 1) Parity = $102 - $100 =
Call (C) = $18.50

Put (P) = $13.50

2) Interest = $100 x 5% =

3) Carry = $5-9%2 =

Time to Expiry = 1 year

Interest Rate (int) = 5% 4) Parity + Carry = $2 + $3 =

Dividend (dvd) = $ 5) Combo =

(Call = Put) = (S=K) + (I-D)

©2025 Cboe Exchange, Inc. All rights reserve
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Assume a simple interest rate calculation and solve for the values.

Spot (S) = $102
NUTCESER Y
Call (C) = $18.50
Put (P) = $13.50

Time to Expiry = 1 year

Interest Rate (int) = 5%
Dividend (dvd) = $

(Call = Put) = (S=K) + (I-D)

What are the values of the following variables?

1)
2)
3)
4)

5)

Parity = $102 - $100 =
Interest = $100 x 5% =
Carry = $5-$2 =

Parity + Carry = $2 + $3 =

Combo = $18.50 - $13.50 =

16

©2025 Cboe Exchange, Inc. All rights reserve
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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

C = N(dy)S; — N(dy)Ke ™™

In 3+ (r+ 5t
o/t
and dy = dy — o/t

where d; =

Underlying Price

Strike Price

Expiry

Interest Rate

Dividends

A

Volatility

17

©2025 Choe Exchange, Inc. All rights reserved.
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C = N(dy)S; — N(dy)Ke ™™

5y ot
In=+(r+ 5t
where d; = LS ( 2}

° ﬂ-ﬁ
Assumptions and dy = di — o/E
= Underlying price has a lognormal
distribution

— All moves measured as a % of spot Underlying Price |mp|ied

— Stock price cannot go below 0 Strike Price Volatility
= Volatility is constant
= Continuous hedging Expiry
= No arbitrage opportunities Interest Rate o
= No transaction costs

Dividends

OPTION PRICE

18

©2025 Choe Exchange, Inc. All rights reserved.
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C = N(dy)S; — N(dy)Ke ™™

5y ot
In=+(r+ 5t
where d; = LS ( 2}

o/t
Assumptions and dy = dy — 7+/8
= Underlying price has a lognormal
distribution
— All moves measured as a % of spot Underlying Price

Implied

— Stock price cannot go below 0 Strike Price

= Volatility is constant

Volatility
= Continuous hedging Expiry a
= No arbitrage opportunities Interest Rate o a

= No transaction costs
Dividends

A translation tool between OPTION PRICE

price and implied volatility.

19

©2025 Choe Exchange, Inc. All rights reserved.
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» Capital preservation is of essence to best meet long-term investment goals.
> Inreal life, financial asset returns are not normally distributed: "fat tails". Avoiding negative tails and participating of the positive ones.

B RHO
30%
Alpha and
outperformance
20% )
’
#
#
10% P Stoxx 50
s
Stoxx 50 I A HRHO
0% ,.«,
-30% -20% -10% Eﬁs 10% 20% 30%
Capital preservation -10% . I I
(.;hla ‘lelﬂ c}'|n é:-'lc- (';:llp slo -::-[cu @la el,-a (_?p 0 n;:?ln‘:‘
-20% AN e &
ﬁ,ﬁ'&, Diﬂl" Dl.c:ll' ﬂ,eﬁ.l c'|-:::". iy @1 t:'l.c:ll' ‘;,l,.;n g,a‘t rﬁh o‘n S oleh
uarter turns -30% uarter urns
Q ly Re Q ly Ret

Source: Bloomberg y Quadriga Rho Investments

20

©2025 Cboe Exchange, Inc. All rights reserved.
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XYZ US EQUITY Implied Volatility Surface [OVML]

MONEYNESS
29.8% 28.7% 27.4% 26.4% 25.2% 24.8% 24.6% 24 .5% 24.3% 24.2%
28.2% 27.2% 26.0% 25.2% 24.1% 23.8% 23.6% 23.5% 23.4% 23.2%
27.0% 26.1% 25.0% 24.3% 23.3% 23.0% 22.9% 22.8% 22.7% 22.6%
26.1% 25.3% 24.3% 23.7% 22.8% 22.6% 22.4% 22.3% 22.2% 22.1%
25.5% 24.8% 23.9% 23.4% 22.5% 22.3% 22.2% 22.1% 22.0% 21.9%
SPOT REF: 148.72 ATM IV (1M): 25.2% SKEW (25d): +2.1 TERM: CONTANGO IV RANK: 71 HV30: 28.4%

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. 21
Always consult a qualified financial professional before making any investment decisions.

©2025 Choe Exchange, Inc. All rights reserved.
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XYZ US | VOLATILITY SURFACE [OVDV] — Graph | Volatility Tab 28-Apr-2026 Bloomberg Ask Local Vol: OFF
Legend Track View Rotate Pan Zoom Flat Copy Image
59 Vol Analysis | OVDV » Volatility vs Term (Moneyness: 100.0%)
Legend Track . a Zo Copy Image
27.6
27.2 1
26.8
26.4 -
26.0
256
252
L] 1 I T Ll 1 1 1 Ll 1 I L] 1
exhgr.}mg,\@&é@@f R S
Moneyness vs Volatility (Term: 3M)
34
32
30
52
=
28
Term
26
24 - 1 1 Ll

80% 85% 90% 95% 100% 105% 110%

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- 22

world conditions. Always consult a qualified financial professional before making any investment decisions. )
©2025 Choe Exchange, Inc. All rights reserved.
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XYZ US EQUITY Options Chain [OPCH]
LAST CHG BID ASK VOL IV RANE HV30 S52mW H S2W L
148.72 v -2.34 (-1.55%) 148.70 148.74 4,821,300 71 28.4% 187.45 121.08

026 20-Jun-2026 18-Jul-20

(=]
o

19-sep-2026 19-Dec-2026 Jan-2027 LEAP

NI N T TN O O I A I T
3,241 812 0.91 23.40 23.60 31.2% 23.50 120 0.08 33.1% 0.07 0.09 -0.09 892
4,108 943 0.86 18.90 1%.10 30.8% 1%.00 125 0.14 32.7% 0.13 0.15 -0.13 1,204
5,872 1,341 0.80 14.60 14.80 30.1% 14.70 130 0.28 31.9% 0.27 0.30 -0.20 2,341
6,210 2,104 0.72 10.90 29.6% 10.80 135 0.55 31.2% 0.53 -0.2% 3,108
8,341 3,822 0.63 7.40 7.60 29.1% 7.50 140 1.05 30.8% 1.03 1.08 -0.38 4,210
11,204 5,931 0.53 4.70 4.5%0 28.7% 4.80 145 2.10 30.1% z.08 2.13 -0.48 6,341

I 14,872 ‘ 8,204 ‘ 0.44 ‘ 2.5 ‘ 2.85 ‘ 28.4% ‘ 2.80 ‘ 150 ‘ : ‘ 29.8% ‘ 3.85 ‘ F-CE ‘ -0.57 ‘ 9,104 I
9,341 4,108 0.34 1.45 1.55 28.9% 1.50 155 ©6.20 30.2% €.15 6.3( -0.66 7,832
7,204 2,341 0.25 0.68 0.74 29.4% 0.71 160 9.30 30.9% 9.25 9.4 -0.75 5,210
4,108 1,204 0.17 0.28 0.34 30.1% 0.31 165 13.10 31.6% 13.05 13.20 -0.83 3,108
2,341 841 0.10 0.10 0.14 30.9% 0.12 170 17.40 32.4% 17.30 17.5 -0.89 1,841
1,204 412 0.05 0.03 0.0€ 31.8% 0.04 175 22.10 33.2% 22.00 22.20 -0.94 1,024
DTE: 18 IV RANK: 71 HV30: 28.4% P/C RATIO: 0.87 TOTAL OI: 112,340 PUT SKEW: +2.1 TERM STRUCT: CONTANGO

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- 23
world conditions. Always consult a qualified financial professional before making any investment decisions.

©2025 Choe Exchange, Inc. All rights reserved.
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Black-Scholes Model: Challenges

XYZ US EQUITY Options Pricer [OVME] Parameters

PRICING PARAMETERS OPTION DETAILS

Underlying Spo 148.72 Contract XYZ US 05/16/26 C150 Equity
Strike Price 150.00 Exchange CBOE

Expiry Date 16—May-2026 Lot Size 100 shares

Days to Expiry 18 Settlement Cash

Option Type Call Exercise Style American

Position Long Underlying XYZ US Equity

Notional (Contracts) 10 Currency USD

Risk-Free Rate 5.25% SOLDE

Dividend vield 1..20%

Implied Volatility 28.4%

MODEL SELECTOR

> Black-Scholes-Merton

S —— m m m

Binomial (CER)

Local Volatili

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- 24
world conditions. Always consult a qualified financial professional before making any investment decisions.

©2025 Choe Exchange, Inc. All rights reserved.
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XYZ US EQUITY Options Pricer [OVME] Results
PRICING PARAMETERS PRICING RESULTS
Underlying sSpot 148.72 Price (Per Contract) $2.80
rice (Per Share S
strike e Price (Per share) £0.0280
Price (%) 1.88%
Expiry 16—May-2026
Position Cost (10 cts) $2,800.00
DTE 18
Intrin 50.00
Type Call - Long Time Value $2.80
Max Profit Unlimited
Contrac 10
Max Loss -$2,800.00
Risk-Free Rate 5255
GREEKS SNAPSHOT (ATM CALL - 150 Strike)
Div Yield 1.20% -
Delta 0.44 Dirscticnal sxposurs
Impl. Vol 28.4% Gamma 0.048 Rate of delta change
Model Black-Scholes-Merton Theta —0.089
Vega 0.312 1% move)
Eho 0.041

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- 25
world conditions. Always consult a qualified financial professional before making any investment decisions.

©2025 Choe Exchange, Inc. All rights reserved.



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.

©2025 Cboe Exchange, Inc. All rights reserved.
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XYZ US EQUITY Greeks Reference Panel [GREC]

FIRST-ORDER GREEKS ADVANCED GREEKS
BN T R
‘ Delta ‘ ‘ 5 ‘ Sensitivity to underlying price change Charm da/dt -0.0032 Delta decay per calendar day
Gamma T 0.048 Rate of changs of delta Vanna da/do 0.0215 Delta change per 1% IV change
Theta ® -0.089 Time decay — daily P&L erosion Volga dv/do 0.0184 Vega sensitivity to IV change
Vega v 0.312 Sensitivity tc 1% change in implied vol sSpeed dr/ds -0.0008 Gamma change per $1 underlying move
Rho o] 0.041 Sensitivity to 1% change in risk-free rate Color dar/de 0.0019 Gamma decay per calendar day
Lambda n 3. 21 Percentage leverage / elasticity Zomma dr/de 0.0041 Gamma sensitivity to IV change
Ultima dv3/de3 -0.0012 3rd derivative of value w.r.t. vol
DvegaDtime dv/dt -0.0028 Vega decay per calendar day
Phi / Rho2 @ -0.038 Sensitivity to dividend yield
Epsilon £ 0.0041 Sensitivity to foreign interest rate

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- 27
world conditions. Always consult a qualified financial professional before making any investment decisions.

©2025 Choe Exchange, Inc. All rights reserved.
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{ $ Delta A

( bb Gamma [

PhL §

XYZ
$125.46

( Theta @

£ A
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$125.46
g Delta

RISK  Underlying asset price

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

CHARACTERISTICS Represents % exposure to the underlying
= |ong asset = 100 A, Short asset = (100) A
= Call A = positive, Put A = negative

= ATM options are 50 A

= Slope of the payout diagram = DELTA

Combo A -
Call A—Put A=100 A

=  Delta is not constant

©2025 Choe Exchange, Inc. All rights reserve
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VALUE

‘ Delta: Call Option

STOCK
PRICE

m= = T =3 months
ms= T =1 month

m— T =0

NOTE
At expiration DELTA
converges to either 1 or 0.

30

©2025 Cboe Exchange, Inc. All rights reserved.



&) SKILLS DRILL:

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

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

A = .55

Assume gamma = 0

Change in stock price x Delta
31

©2025 Cboe Exchange, Inc. All rights reserved.



&) SKILLS DRILL:

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

Spot (S) = $106 Change in stock price = ($108 - $106) = $2
Strike (K) = $105

Call (C) = $4.20 Pl = .95

Put (P) = $2.15 55x2 =%$1.10

Time to Expiry = 1 year
Interest Rate (int) = 1%
Dividend (dvd) = $0

A = .55

Assume gamma = 0

32

©2025 Cboe Exchange, Inc. All rights reserved.



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

the call option?

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

A = .55

Assume gamma = 0

CALL VALUE

+

=

— +

106

+5$1.10

-

|
108

PRICE

33

©2025 Choe Exchange, Inc. All rights reserve
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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 A.

- CallA-PutA=100A
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$125.46
14

RISK  Underlying asset price

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

CHARACTERISTICS Gamma is the same for calls and puts.
=  Options buyers are “long” gamma
=  Options sellers are “short” gamma

= Gamma is greatest for ATM options
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Institute

CALL VALUE

O

Price taking into account
both Delta and Gamma

\ / Difference
"\

Option price if only
adjusting for Delta

PRICE

A closer look...
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&) SKILLS DRILL:

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

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

A = .55

[ =.04

Change in Delta = Change in Price x Gamma
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&) SKILLS DRILL:

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

Spot (S) = $106

: Gamma = .04
NTCNERIE

rike (K) = $ Change in price = ($108 - $106) = $2
Call (C) = $4.20

Put (P) = $2.15 Starting delta = .55

Time to Expiry = 1 year

Change in delta = change in price x gamma
Interest Rate (int) = 1% =2 x .04

Dividend (dvd) = $0 = .08
A = .55
[ =.04

Change in Delta = Change in Price x Gamma
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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.

39
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XYZ
$125.46

Theta ©

RISK  Time

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

CHARACTERISTICS 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.

£ A

40
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THETA

© =40.9

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

Thursday end of day
Option price = ?

Thursday 7am
0 Option price = $12.66

Hint: Theta = Option price — Decay

41



THETA

© =40.9 Thursday 7am
0 Option price = $12.66
Thursday end of day
Option price = ?

$12.66 — (1 day of decay) = end of day price
$12.66 - $0.409 = $12.251

©2025 Cboe Exchange, Inc. All rights reserved.
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Options The Greeks XYZ

$125.46

RISK  Risk-free interest rate

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

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

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

43
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The STOCK
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Options The Greeks vz

$125.46

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 STOCK

e
Options The Greeks XYZ

$125.46

RISK  Risk-free interest rate

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

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

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

45
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5.7

Interest rate = 1.5%

Call Option price = $12.66

Interest rate = 3.5%

Call Option price = ?

Option price + (Change in Interest Rate x Rho)



Interest rate = 1.5%

Call Option price = $12.66

Interest rate = 3.5%

Call Option price = ?

$12.66 + (change in int rate x p) = ?



5.7

Interest rate = 1.5%

Call Option price = $12.66

Interest rate = 3.5%

Call Option price = ?

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

©2025 Cboe Exchange, Inc. All rights reserved.



Options Calculator

Options Calculator ® PTON - 24

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

START DATE START TIME OPTION TYPE AMERICAN/ELUROPEAMN

2020-11-04 | 11:58:57 | QelliNg PUT AMERICAN J=Nhelgts e
B2 £ 2. What volatility level was used to calculate the
OPFTION EXPIRATION OPTION STRIKE STOCK PRICE . .
2020-12-18 w00 O 00 O theoretical price of the call?
OPTION VOLATILITY % INTEREST RATE % .
7755 L 15 s 3. What is the delta of the XYZ Dec 90 call
DIVIDENDS thion?

m LIVEWOL @ CUSTOM
4. What is the delta of the XYZ Dec 90 put
—— option?

THECRETICAL PRICE UMDERLYING MID

1265 o 5. If XYZ stock moves from $95 to $94, what is
0.776 0.634 the delta of the option?

GAMMA RHO

0.015 b.753 .

- . 6. How much value does the option lose each
-40.976 12.5615 day due to decay?

Cboe.com/Ol-LiveVolTrial a9
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Ll Vega v

RISK  Volatility

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

CHARACTERISTICS 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).

50
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v=12.5

\ 4

Implied Vol = 77
Option price = $12.66

Implied Vol = 76
Option price = ?

Option price - (Change in Volatility x Vega)



v=12.5

Implied Vol = 77
Option price = $12.66

‘ Implied Vol = 76
Option price = ?

$12.66 — (change invol xv) =?
$12.66 - (1 x $0.125) =

©2025 Cboe Exchange, Inc. All rights reserved.



VEGA

= The change in the price of an option price due to a 1% change in
the implied volatility of the underlying

underlying. It is the standard deviation of the
stock returns, assuming a normal distribution.

\
Volatility is the measure of possible values of the i
1\
|

VVariance = o
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Keep Learning with
The Options Institute!

The' = Take our online, self-paced
Options .
Institute Options 101 Course

Thank you!

= Join us for additional

education sessions
The Options Institute

YEAR

TheOptionsinstitute.com
ANNIVERSARY

40 Years of Expert Options Education
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Options Disclosures and Disclaimers

Institute

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:

. 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.


https://www.cboe.com/global-disclaimers/
https://www.cboe.com/global-disclaimers/
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The
Options Disclosures and Disclaimers

Institute

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 ExchangesM, C2sM, f(t)optionssM, HanwecksM, and Trade AlertsM 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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