Calculating Binary Option Values: Mechanisms, Factors, and
Market Realities

l. Introduction: Understanding Binary Options

Binary options represent a distinct category within the broader landscape of financial
derivatives, characterized by their unique payout structure and operational
mechanics.' Classified as exotic options, they deviate significantly from standard, or
"vanilla," options in how their value is determined and realized.? At its core, a binary
option is a contract whose payoff depends entirely on the outcome of a simple
"yes/no" proposition concerning the price movement of an underlying asset.” This
proposition typically involves predicting whether the price of the asset will be above
or below a specific price level, known as the strike price, at a predetermined future
time, the expiration time.*

The range of underlying assets for binary options is broad, encompassing traditional
financial instruments like individual stocks, stock indices, commodities (such as gold
or oil), and foreign currency pairs (forex), as well as extending to event-based
contracts, such as predicting economic data releases or political outcomes."
Importantly, trading binary options involves speculating on the direction of these
underlying assets' price movements without conferring any ownership rights or
obligations regarding the asset itself.
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B. The Fixed, Predetermined Payout Structure ("All-or-Nothing")

The defining feature that distinguishes binary options is their fixed, predetermined
payout structure, often referred to as “all-or-nothing".* If the trader's prediction about
the underlying asset's price relative to the strike price at expiration proves correct
(the option expires "in-the-money"), they receive a fixed, pre-agreed monetary
payout." Conversely, if the prediction is incorrect (the option expires
"out-of-the-money"), the trader typically loses their entire initial investment, receiving
nothing back.’

This binary outcome has led to alternative names such as "all-or-nothing options,"
"digital options" (particularly in institutional foreign exchange and interest rate
markets), and "fixed return options" or FROs (a term previously used on the NYSE
American exchange).? A key consequence of this structure is that both the maximum
potential profit (the fixed payout minus the initial cost) and the maximum possible loss
(the initial cost, or premium paid) are known with certainty before the trade is
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initiated.? The amount risked is capped at the initial investment.®

C. Context: Exotic Nature and Controversy

Due to their non-standard, discontinuous payout profile, binary options are classified
as exotic options.”? While they hold theoretical interest for asset pricing models ?, their
practical application, especially in the retail trading sphere, is fraught with
controversy. Numerous regulatory bodies across the globe have issued warnings or
outright banned the marketing and sale of binary options to retail investors, including
maijor jurisdictions like the European Union (via ESMA), Australia (via ASIC), and Israel.?
The U.S. Commodity Futures Trading Commission (CFTC) and the Securities and
Exchange Commission (SEC) have issued multiple alerts regarding fraudulent
schemes associated with binary options platforms.*

This regulatory scrutiny stems from the instruments' susceptibility to fraud,
particularly when offered through unregulated online platforms often based offshore.?
Common complaints include manipulation of trading software, refusal to credit
accounts or process withdrawals, identity theft, and misrepresentation of returns.®
Consequently, many experts and regulators view binary options more akin to gambling
than legitimate investment, citing factors like negative cumulative payouts (where the
structure favors the broker over the long term) and marketing that often downplays
the inherent risks.? The FBI has estimated that scams related to binary options result
in losses of billions of dollars annually worldwide.?

The apparent simplicity of the "yes/no" proposition and the clearly defined risk/reward
profile is often highlighted in marketing materials.®> However, this surface-level
simplicity can be deceptive. It obscures the complexities involved in accurately
assessing the probability of success before expiration, a crucial element in their
pre-expiration pricing discussed later. Furthermore, it often distracts from the
significant counterparty and operational risks inherent in dealing with unregulated
platforms, where the high probability of losing the entire investment is a stark reality
for many participants.” The simplicity may primarily benefit the platform provider,
particularly in environments where the odds can be structurally tilted against the
client.?

Additionally, the existence of various names for these instruments—Binary Options,
Digital Options, FROs, All-or-Nothing Options ?—may reflect different market
segments or historical contexts. For instance, "Digital Options" are noted as being
more common in professional forex and interest rate markets, suggesting a potentially
different user base and platform type compared to the "Binary Options" terminology



frequently associated with the retail online platforms targeted by fraud warnings.?

Il. Valuation at Expiration: The Binary Outcome

The valuation of a binary option crystallizes at the precise moment of its expiration. At
this point, any ambiguity regarding its worth is resolved, and its value settles
definitively based on whether the pre-agreed condition has been met.?

A. The Settlement Mechanism

On regulated U.S. exchanges, such as Nadex or those offering contracts cleared
through the CME, the settlement mechanism is typically standardized. If the condition
stipulated in the contract is satisfied at expiration (the option is "in-the-money"), the
option settles to a fixed cash value, commonly $100 per contract.” If the condition is
not met (the option is "out-of-the-money"), the option settles to $0.? The profit for a
buyer of an in-the-money option is thus $100 minus the initial premium paid, while the
loss for an out-of-the-money option is the full premium paid. Conversely, the seller
(writer) of the option receives the premium initially; if the option expires
out-of-the-money, they retain the premium as profit. If it expires in-the-money, they
must pay out $100, resulting in a net loss of $100 minus the premium received.

This contrasts with the model often employed by over-the-counter (OTC) brokers,
particularly those operating outside stringent regulatory frameworks. These brokers
may structure the payout differently. Instead of a $100 settlement value, a winning
trade might yield a fixed percentage return on the amount invested, commonly
advertised in the range of 70% to 90%.? For a losing trade, the outcome is typically
the loss of the entire investment (100% loss).” Some brokers might offer a small
"refund" or "return" on out-of-the-money options, perhaps 5-15% of the investment,
though a complete loss is more common.?

Regardless of the specific payout model, binary options feature automatic exercise.’
Unlike traditional options where the holder must decide whether to exercise their
right, binary options settle automatically based on the expiration condition. The
resulting gain or loss is typically credited or debited to the trader's account promptly
without further action required.’

B. Determining the Outcome: Underlying vs. Strike

For the most common type of binary option (often called High/Low, Up/Down, or
Call/Put binaries), the outcome is determined solely by comparing the price of the
underlying asset at the exact moment of expiration to the option's strike price.”



e A binary call option pays out if the underlying asset's price is strictly above the
strike price at expiration. If the price is at or below the strike price, it expires
worthless.®

e Abinary put option pays out if the underlying asset's price is strictly below the
strike price at expiration. If the price is at or above the strike price, it expires
worthless.®

Consider these examples:

e Stock Example: A trader buys a binary call option on Apple Inc. (AAPL) with a
strike price of $175, expiring at 4:00 PM EST. If AAPL's official closing price at
4:00 PM EST is $175.01 or higher, the option settles at the fixed payout value
(e.g., $100 on a US exchange). If the closing price is $175.00 or lower, the option
settles at $0.°

e Forex Example: A trader believes the EUR/USD exchange rate will be above
1.0850 at 1:00 PM GMT. They buy a binary call option EUR/USD > 1.0850 expiring
at that time. If, at 1:00 PM GMT, the EUR/USD rate is 1.0851, the option settles
in-the-money for the fixed payout. If the rate is 1.0850 or lower, it settles at $0."

The absolute nature of this settlement—resolving to one of two discrete values ($100
or $0, or equivalent percentage payout/loss) based on the price at a single, precise
moment—makes the outcome extremely sensitive to very small price movements
around the strike price near the expiration time. A difference of just a fraction of a
cent, or one price tick, can determine whether a trader realizes the full potential profit
or loses their entire investment.” This inherent "cliff edge" characteristic significantly
contributes to the high-risk, speculative nature of binary options. It differentiates
them sharply from traditional options, where the payoff changes more gradually with
the underlying price. This sensitivity also creates potential opportunities and
incentives for price manipulation on platforms that are not rigorously regulated or
monitored.”

Furthermore, the difference between the standardized $0/$100 settlement model
common on regulated US exchanges and the percentage-based payout model often
seen in the OTC market leads to fundamentally different risk and reward structures. In
the percentage payout model (e.g., 85% return for a win, 100% loss for a loss), the
trader needs a win rate significantly higher than 50% just to break even, before
considering any fees. For an 85% payout, the required break-even win rate is
approximately $100 / ($100 + 85)=54.1%. This structure inherently builds an edge for
the broker, especially if they act as the counterparty to the trade, contributing to the
negative cumulative payout expectation noted by critics.? The $0/$100 model appears



more symmetrical, although factors like the bid-ask spread and fees still influence the
effective break-even rate.

lll. Pre-Expiration Valuation: Factors Influencing Price

Before a binary option reaches its expiration, its value is not fixed at the final
settlement amounts ($0 or $100/payout). Instead, it fluctuates based on the market's
perception of the likelihood that the option will finish in-the-money.

A. Price as a Reflection of Probability

On regulated exchanges where binary options are traded between market
participants, the price of a binary option contract typically ranges between $0 and
$100.? This price can be interpreted as the market's collective assessment of the
probability that the option's condition will be met at expiration.” For instance:

e If a binary option contract is trading at a price of $30, it suggests the market
perceives roughly a 30% chance of the option expiring in-the-money (and thus
settling at $100).

o |If the price is $75, it implies a perceived 75% probability of a successful outcome.

Like other traded assets, binary options have a bid price (the highest price a buyer is
willing to pay, or the price at which a seller can currently sell) and an ask price (the
lowest price a seller is willing to accept, or the price at which a buyer can currently
buy).? The difference between these two prices is the bid-ask spread, representing a
transaction cost and reflecting market liquidity.” As market conditions change and
new information becomes available, traders adjust their expectations, leading to
buying and selling activity that causes the bid and ask prices to fluctuate continuously
until expiration.™

B. Key Influencing Factors

Several key factors, similar to those affecting traditional option prices, influence the
perceived probability and thus the pre-expiration price of a binary option. However,
their impact is moderated by the binary option's fixed payout structure.

1. Underlying Asset Price vs. Strike Price: This relationship is the most dominant
factor.” The closer the current price of the underlying asset is to the strike price,
the more uncertain the outcome, and the binary option price will tend towards
the middle of the $0-$100 range (around $50).

o If the underlying price moves favorably (e.g., rises significantly above the
strike for a call option), the perceived probability of expiring in-the-money
increases, pushing the binary option's price closer to $100.?® Such an option



is considered "in-the-money" (ITM) even before expiration, although its price
will still be below $100 due to the remaining time and possibility of reversal.”
Conversely, if the underlying price moves unfavorably (e.g., falls far below the
strike for a call option), the perceived probability decreases, driving the binary
option's price closer to $0. This option is "out-of-the-money" (OTM).*"

An option whose strike price is very close to the current underlying price is
"at-the-money" (ATM).*'

2. Time Value and Time Decay (Theta): The amount of time remaining until
expiration is a critical component of a binary option's pre-expiration value.'® More
time provides a greater opportunity for the underlying asset's price to move
favorably and potentially cross the strike price.?® This potential constitutes the
option's "time value."

o

However, as time passes and the expiration date approaches, this time value
diminishes. This phenomenon is known as time decay, or theta.” The rate of
time decay accelerates as the option gets closer to expiration, especially in
the final hours or minutes.*°

For a binary option, time decay means its price will converge towards either
$0 or $100 as expiration nears and the outcome becomes increasingly
certain. An OTM option's price will decay towards $0, while an ITM option's
price will solidify towards $100, assuming the underlying price remains stable
relative to the strike.

3. Volatility (Implied and Historical): Volatility refers to the magnitude and
frequency of the underlying asset's price fluctuations.”

(¢]

o

Implied Volatility (IV) is the market's forward-looking expectation of how
volatile the underlying asset will be over the option's remaining life.*” Higher IV
suggests a greater likelihood of significant price swings. This increased
potential for movement can raise the probability that an OTM option might
move ITM, or an ITM option might move OTM. Consequently, higher IV
generally increases the price of OTM binary options and can decrease the
price of deep ITM options, pushing prices away from the $0 and $100
extremes and towards the middle ground.” Wider bid-ask spreads can also
occur during periods of high volatility.”

Historical Volatility (HV) measures the asset's actual past price
fluctuations.” Traders may use HV as a reference point for assessing potential
future volatility or for identifying trading opportunities in choppy markets,
potentially using short-term binary options to capitalize on rapid
movements.*

While volatility is a key input, its effect on binary option pricing differs from its
impact on vanilla options. Because the binary payout is capped ($0 or $100),



increased volatility influences the probability of crossing the strike price
threshold but does not increase the potential size of the payout beyond the
fixed amount.” This contrasts with vanilla options, where higher volatility can
lead to significantly larger potential profits.

4. Interest Rates (Rho): Prevailing risk-free interest rates technically play a role in
option pricing models.”® Generally, higher interest rates tend to slightly increase
the value of call options and decrease the value of put options, reflecting the cost
of carry or opportunity cost associated with holding the underlying asset or the
cash required for settlement.”

o However, for the extremely short durations typical of many retail binary
options (ranging from seconds or minutes to hours or days) ’, the impact of
interest rate fluctuations on the $0-$100 price is usually minimal compared to
the effects of underlying price movements, time decay, and volatility.*® Its
practical relevance in day-to-day binary option pricing is often negligible.

5. Dividends: For binary options based on individual stocks, anticipated dividend
payments can influence pricing.? When a stock goes ex-dividend, its price
typically drops by the dividend amount. This expected price drop slightly
decreases the value of call options and increases the value of put options whose
expiration dates span the ex-dividend date.** Similar to interest rates, this factor is
generally less significant for very short-term binary options unless a large
dividend payment occurs during the contract's life.

C. Interaction of Factors & Exchange Pricing

These factors do not operate in isolation; they interact dynamically to shape the
binary option's price. For example, a sudden surge in the underlying asset's price
might significantly increase a call option's price, but the magnitude of this increase
will be tempered by the remaining time to expiration and the prevailing implied
volatility. As expiration approaches, the influence of time decay becomes increasingly
dominant, forcing the price towards $0 or $100 based primarily on the underlying
price's position relative to the strike.

On regulated exchanges like Nadex or CME, the constant interplay of buy and sell
orders from various market participants (individual traders, market makers) reflects
their collective assessment of these interacting factors. The resulting bid and ask
prices represent a dynamic market consensus on the probability of the option
finishing in-the-money.’

The pricing dynamics of binary options exhibit a form of constrained non-linearity.
While influenced by the same core factors as vanilla options (underlying price, time,



volatility, rates), the impact of these factors is fundamentally bounded by the fixed
$0/$100 (or equivalent) payout structure.? Unlike vanilla options, where a large move
in the underlying or high volatility can lead to theoretically unlimited gains for buyers,
the binary option payoff is always capped. This means the option pricing "Greeks"
(measures like Delta, Gamma, Vega, Theta, Rho that quantify sensitivity to these
factors) behave differently, particularly near the strike price and close to expiration.
The binary option price does not represent the expected payoff in the same way a
Black-Scholes price does for a vanilla option; rather, it reflects the risk-neutral
probability of achieving the fixed payout, a probability influenced by these factors
within a strictly defined range."

Given the prevalence of very short expiration times in the binary options
market—often measured in minutes or even seconds '—the effect of time decay
(theta) is significantly amplified. The period over which time value erodes is drastically
compressed, meaning the value attributable to the possibility of future price
movement evaporates extremely rapidly.?® This makes precise timing exceptionally
critical and heightens the risk profile, particularly for these ultra-short-term contracts,
reinforcing their speculative, high-frequency nature.

Table 1: Binary Options vs. Vanilla Options Comparison

To further contextualize binary option valuation, the following table compares their
key characteristics with those of traditional ("vanilla") options:

Feature Binary Option Vanilla Option
Payout Structure Fixed, "all-or-nothing" amount | Variable, depends on
($100/$0 or % return/loss) * difference between

underlying price and strike
price at exercise/expiration

Risk Profile (Buyer) Fixed loss, capped at premium | Fixed loss, capped at premium
paid * paid °

Risk Profile (Seller) Fixed loss (payout minus Potentially unlimited loss
premium) "’ (naked call/put) or defined

loss (spreads) 30

Reward (Buyer) Fixed profit, capped at payout | Variable profit, potentially




minus premium *

unlimited (long call/put) °

Ownership Rights

None; pure speculation on
price movement °

Confers right (buyer) or
obligation (seller) to buy/sell

underlying asset if exercised °

Pricing Complexity

Probability-based ($0-$100

range); non-linear sensitivities
2

Models (e.g., Black-Scholes,
Binomial) calculate theoretical
value based on continuous

payoff *?

Typical Regulation

Often traded on unregulated
platforms; banned for retail in

many jurisdictions

Generally traded on regulated
exchanges adhering to market

rules ®

This comparison highlights that while sharing some influencing factors, the
fundamental differences in payout structure lead to distinct valuation dynamics, risk
profiles, and regulatory treatment.

IV. Valuation Nuances Across Binary Option Types

While the standard "High/Low" binary option is the most common, several variations
exist, each with slightly different conditions for payout, which in turn affects how their
value is determined before expiration.

A. Cash-or-Nothing vs. Asset-or-Nothing

These represent the two primary payout forms for the basic binary structure "

e Cash-or-Nothing: This is the most prevalent type discussed throughout this
report. It pays a fixed, predetermined amount of cash if the option expires
in-the-money.' Its pre-expiration value reflects the probability of receiving that

fixed cash amount.

e Asset-or-Nothing: This type pays out the actual value of the underlying asset at
the time of expiration if the option finishes in-the-money." If out-of-the-money, it
pays nothing. While the condition for payout (e.g., price > strike) remains binary,
the amount of the payout itself is variable, tied directly to the asset's price at
expiry. This makes its pre-expiration valuation slightly more complex, as it
incorporates not just the probability of being ITM, but also the expected value of
the asset conditional on being ITM. It behaves more like a component of a

traditional option's value.




B. One-Touch / No-Touch Options

These options introduce path dependency, meaning the price movement during the
option's life matters, not just the price at expiration ":

e One-Touch: This option pays out its fixed amount if the underlying asset's price
reaches or surpasses (touches) a specified barrier price level at any single point
before the option expires.' Once the barrier is touched, the payout is typically
locked in, regardless of where the price subsequently moves or finishes at
expiration.’

e No-Touch: Conversely, this option pays out its fixed amount only if the underlying
asset's price never reaches or surpasses a specified barrier price level at any
point before expiration.’

The valuation of these path-dependent options requires assessing the probability of
the underlying asset's price trajectory hitting (or avoiding) the barrier level over the
entire duration of the contract. This calculation is inherently more complex than for
standard European-style options that only depend on the final price. Volatility
becomes an especially crucial factor, as higher volatility increases the likelihood of the
price path covering a wider range and potentially hitting a barrier.? Consequently,
One-Touch options are sometimes used in strategies anticipating significant price
moves or volatility spikes, such as around major news events, while No-Touch options
suit expectations of price stability or range-bound movement.®

C. Range (Boundary) Options

These options define a specific price range with both an upper and a lower boundary
1.
e In-Range: Pays out if the underlying asset's price finishes within the specified
price range at expiration.
e Out-of-Range: Pays out if the underlying asset's price finishes outside the

specified price range at expiration (either above the upper boundary or below the
lower boundary).

The valuation depends on the market's assessment of the likelihood that the price will
remain confined within the boundaries (favoring In-Range options, often reflecting a
low volatility expectation) or break out of them (favoring Out-of-Range options,
reflecting a high volatility expectation).” The width of the range and the time
remaining to expiration are key inputs to this probability assessment.’

D. Other Variations



Less common variations may also exist, such as:

e Ladder Options: These involve multiple strike prices ("rungs" on a ladder). The
payout may increase as the price crosses successively higher (for calls) or lower
(for puts) strike levels.’

e Double One-Touch / Double No-Touch: These involve two barrier levels. Double
One-Touch pays if either barrier is hit before expiration, while Double No-Touch
pays only if neither barrier is hit.!

While adding layers of complexity, these variations generally retain the fundamental
binary characteristic of a fixed payout triggered by meeting specific price conditions.

The introduction of path dependency in types like One-Touch and No-Touch
significantly complicates their valuation compared to standard binary options.
Calculating the probability requires modeling the stochastic process of the underlying
asset's price path over the option's entire lifetime, not just its endpoint distribution.
This necessitates more sophisticated pricing approaches than those sufficient for
simple European-style options.

Furthermore, the variety of binary option types allows traders to express more
specific market views than just simple direction. Range options are explicit bets on the
level of future volatility (low volatility for “in-range," high volatility for "out-of-range").’
One-Touch options can be employed when anticipating a strong but potentially
temporary move capable of hitting a target level, even if the price might retract before
expiration.? This demonstrates an attempt within the binary options framework to
cater to different trading strategies focused on direction, volatility, or price stability.

Table 2: Common Binary Option Types and Payout Conditions

Type Description Condition for Typical Market Snippet Refs
Payout View
Expressed
High/Low (Call) Predicts price Underlying Price Bullish 1
finishes above > Strike Price at Directional
strike at expiry. Expiration
High/Low (Put) Predicts price Underlying Price Bearish 1
finishes below < Strike Price at Directional
strike at expiry. Expiration




One-Touch

Predicts price

Underlying Price

Strong Move /

finishes within a
defined range at

expiry.

< Underlying
Price < Upper
Boundary at
Expiration

touches a reaches Barrier Volatility to Hit
barrier level Level at least Level
before expiry. once before
Expiration
No-Touch Predicts price Underlying Price | Stability /
never touches a never reaches Range-Bound
barrier level Barrier Level Movement
before expiry. before
Expiration
Range (In) Predicts price Lower Boundary Low Volatility /

Price
Confinement

Range (Out)

Predicts price
finishes outside
a defined range
at expiry.

Underlying Price
> Upper
Boundary OR
Underlying Price
< Lower
Boundary at
Expiration

High Volatility /
Breakout

Cash-or-Nothi
ng

Pays fixed cash
if ITM.

Underlying
condition met
(depends on
type, e.g., Price
> Strike for Call)

Standard Payout
Type

Asset-or-Nothi
ng

Pays value of
underlying asset
if ITM.

Underlying
condition met
(depends on
type, e.g., Price
> Strike for Call)

Alternative
Payout Type

V. Pricing Models and Market Realities

Understanding the theoretical factors influencing binary option prices is only part of
the picture. The practical environment in which these options are traded—specifically,
whether it is a regulated exchange or an unregulated OTC platform—profoundly
impacts how prices are determined and whether theoretical value translates into



actual, realizable value.

A. Pricing on Regulated Exchanges

In the United States, binary options on certain underlying assets can be legally traded
on a small number of exchanges designated as contract markets (DCMs) by the CFTC,
or potentially registered with the SEC depending on the underlying.” Examples
include Nadex (North American Derivatives Exchange), Cantor Exchange, and CME
Group (Chicago Mercantile Exchange) offering specific binary contracts.™

On these platforms:

Market-Driven Prices: Prices (between $0 and $100) are determined by supply
and demand dynamics among market participants, including individual traders,
professional speculators, and market makers.? The bid and ask quotes reflect the
aggregated, real-time assessment of the probability of the option finishing
in-the-money, based on all available information and the influencing factors
discussed previously.

Transparency: Trading typically occurs on a central limit order book, providing
visibility into current prices and market depth. Transaction data, such as trade
time, contract details, quantity, and price, may be published by the exchange.*
Regulatory Oversight: These exchanges operate under the supervision of US
regulators (CFTC/SEC). This oversight mandates certain investor protections, such
as rules for fair dealing, segregation of customer funds, and mechanisms to
ensure the financial integrity of trades (e.g., clearinghouse guarantees mitigating
counterparty risk).”

B. Pricing by OTC / Unregulated Brokers

A significant portion of the global binary options market, particularly targeting retail
clients, operates through online platforms that are not registered or regulated in major
jurisdictions like the US or EU.> Many of these platforms are based offshore.”

In this environment:

Broker-Set Prices/Payouts: The broker often acts as the direct counterparty to
the client's trade.? Instead of facilitating trades between participants, the broker
takes the other side of the client's bet. Prices and payout percentages are set by
the broker.? The model might involve offering options at a fixed cost (e.g., invest
$100) with a predetermined payout percentage (e.g., 80% profit if successful,
100% loss if unsuccessful).

Lack of Transparency: The underlying mechanism or algorithm used by the



broker to set these prices and payouts is typically opaque. Clients have limited

visibility into how prices are derived or whether the displayed underlying asset

price feed is accurate and untampered.

e Pervasive Fraud Risk: This unregulated space is rife with fraudulent practices, as
extensively documented by regulators and investigators worldwide.? Key risks
include:

o Price/Software Manipulation: Brokers may manipulate the displayed price
feed or the trading platform's software to ensure client trades result in losses,
thereby generating profits for the broker.”'

o Withdrawal Issues: Platforms may refuse legitimate withdrawal requests,
impose unreasonable conditions, employ delay tactics, or become
unresponsive.®

o Misrepresentation: False claims about potential returns, risk levels, historical
success rates, or employee credentials are common tactics to lure investors.?

o ldentity Theft: Collection of excessive personal data (credit cards, licenses)
under false pretenses can lead to identity theft.°

The CFTC maintains a Registration Deficient (RED) List identifying foreign entities
soliciting US customers without proper registration, many of which offer binary
options.” Numerous multi-million dollar enforcement actions and criminal
prosecutions highlight the scale of fraud in this sector.?

C. The Role of Theoretical Models

While financial mathematics offers theoretical models for option pricing, such as the
binomial options pricing model ** or adaptations of the Black-Scholes framework *,
their direct applicability to calculating real-time binary option prices is nuanced.
These models can be used to estimate the theoretical probability of an option
finishing in-the-money based on inputs like underlying price, strike, time, volatility,
and interest rates.*

However, on regulated exchanges, the actual traded price is determined by market
supply and demand, reflecting the aggregated views and risk appetites of
participants, rather than being dictated by a single theoretical model output.™ For
unregulated OTC brokers, any internal pricing model they might use is often
overshadowed by the potential for manipulation and the inherent conflict of interest
when acting as the counterparty. The broker's primary driver may be risk management
for their own book (or outright profit generation through unfair practices) rather than
displaying a theoretically "fair" price.

The regulatory status of the trading platform emerges as arguably the most critical



factor determining the practical value and calculability of a binary option. On
regulated exchanges, the price, while dynamic and subject to market fluctuations,
reflects a transparent probability assessment within a framework designed to mitigate
counterparty risk.” In contrast, on unregulated platforms, the theoretical value derived
from market factors can become largely irrelevant. The overwhelming risk of platform
insolvency, fraud, price manipulation, or the inability to withdraw funds means that
counterparty risk and platform integrity dominate any conventional valuation
considerations.® Therefore, the regulatory environment is not merely a contextual
detail but a primary determinant of whether a binary option possesses any reliable or
realizable value for the trader.

Furthermore, the inherent zero-sum nature of binary options trading ™ is amplified
when the broker acts as the counterparty, as is common in the OTC market.” In a
direct counterparty relationship within a zero-sum framework, the client's profit is the
broker's loss, and vice versa. This creates a significant conflict of interest, providing a
strong incentive for unscrupulous, unregulated brokers to engage in the fraudulent
activities frequently reported, such as manipulating prices or denying payouts, to
ensure client losses.? This conflict is structurally different from the exchange model,
where the platform typically earns revenue from transaction fees and facilitates
trading between different participants, rather than betting directly against its clients.

VI. Conclusion: Synthesizing Binary Option Valuation

Calculating the value of a binary option involves understanding two distinct phases
and recognizing the profound impact of the trading environment.

A. Recap of Valuation Duality
The valuation process for binary options is fundamentally dualistic:

1. At Expiration: Valuation is simple and deterministic. The option settles to a fixed
payout (e.g., $100 on US exchanges, or a predetermined percentage of
investment on some OTC platforms) if the underlying asset price meets the
specified condition relative to the strike price. Otherwise, it settles at zero (or
potentially a small refund in some OTC cases). The outcome is binary and
absolute.?

2. Before Expiration: Valuation is dynamic and probabilistic. On regulated
exchanges, the price fluctuates between $0 and $100, reflecting the market's
continuously updated assessment of the probability that the option will finish
in-the-money.?



B. Summary of Key Pricing Influences

The pre-expiration price (probability assessment) is primarily driven by:

Underlying Asset Price Relative to Strike Price: The most significant factor
determining whether the option is ITM, ATM, or OTM.*®

Time Remaining to Expiration: Time value erodes as expiration approaches
(time decay), significantly impacting price, especially for short-duration options.?
Market Volatility (Implied): Affects the perceived likelihood of the underlying
price crossing the strike price, influencing the option's premium.? Interest rates
and dividends generally play a minor role, particularly for the short-term
contracts common in retail binary options trading.*°

C. The Overarching Impact of Market Structure and Regulation

Crucially, the practical meaning and reliability of any binary option valuation are
overwhelmingly dependent on the market structure and regulatory oversight of the
platform where it is traded.

Regulated Exchanges: Offer transparency and market-driven pricing within a
framework designed to protect investors and ensure trade settlement.” Here, the
$0-$100 price provides a meaningful reflection of market probability.
Unregulated OTC Platforms: Often lack transparency and are associated with
significant risks of fraud, price manipulation, and withdrawal problems.? On such
platforms, counterparty risk and the potential for malpractice can render
theoretical valuations based on market factors unreliable or meaningless.

D. Concluding Remarks

In conclusion, while the expiration value of a binary option is straightforwardly
calculated based on its binary condition, its pre-expiration value is a dynamic estimate
of probability influenced by standard market factors but constrained by the fixed
payout structure. However, the most critical determinant of a binary option's "true"
value lies not just in these financial factors, but in the integrity and regulatory standing
of the platform offering it. The widespread issues of fraud associated with
unregulated binary options mean that extreme caution is warranted. Any attempt to
calculate or trade binary options must prioritize due diligence regarding the platform's
legitimacy, registration status, and regulatory oversight, as these factors ultimately
determine whether any calculated value can be reliably realized. Outside of rigorously
regulated environments, the risks associated with binary options are exceptionally
high, often outweighing any perceived simplicity or potential return.
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