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14.the Price Of A Non-dividend Paying Stock Is $38 And The Premium Of A Six-month European Call
Option is a fundamental scenario in options pricing, providing insight into how market variables such as
stock price, strike price, volatility, interest rates, and time to expiration influence the value of a European
call option. Understanding these components is essential for investors, financial analysts, and traders seeking
to evaluate potential investments and manage risk effectively. This comprehensive guide explores the
factors affecting the premium of a European call option, the application of the Black-Scholes model, and
practical strategies for trading options in non-dividend paying stocks.

---

Understanding the Basics of European Call Options

What Is a European Call Option?
A European call option gives the holder the right, but not the obligation, to purchase a specific underlying
asset—such as a stock—at a predetermined strike price on a specified expiration date. Unlike American
options, which can be exercised at any time before expiration, European options can only be exercised at
maturity.

Key Terminology
- Underlying Asset: The stock or security on which the option is based.
- Strike Price (K): The fixed price at which the holder can buy the underlying asset.
- Premium (C): The current market price of the option.
- Time to Expiration (T): The remaining time until the option's expiry, generally expressed in years.
- Volatility (σ): The measure of the stock's price fluctuations over time.
- Risk-Free Rate (r): The theoretical return of an investment with zero risk, often represented by
government treasury yields.
- Dividend Yield (q): The annual dividend paid divided by the stock price; here, it is zero since the stock is
non-dividend paying.

---



Scenario: Stock Price and Option Premium

In our scenario, the stock price (S) is $38, and the option in question is a six-month European call option.
Since the stock does not pay dividends, the valuation simplifies somewhat, focusing primarily on the stock's
volatility, the risk-free rate, and the time to expiration.

Key Variables:
- Stock Price (S): $38
- Time to Maturity (T): 0.5 years (six months)
- Dividend Yield (q): 0%
- Risk-Free Rate (r): Assumed to be 2% per annum (can vary depending on market conditions)
- Volatility (σ): An estimated value based on historical data, typically ranging from 20% to 40%

---

Applying the Black-Scholes Model to Price European Call
Options

The Black-Scholes model is the most widely used mathematical framework for pricing European options on
non-dividend paying stocks. It provides a formula to estimate the theoretical premium of an option based on
input variables.

Black-Scholes Formula for Call Options:
\[ C = S \times N(d_1) - K \times e^{-rT} \times N(d_2) \]

Where:
- \( C \): Price of the call option
- \( S \): Current stock price
- \( K \): Strike price
- \( T \): Time to expiration (in years)
- \( r \): Risk-free interest rate
- \( N(\cdot) \): Cumulative distribution function (CDF) of the standard normal distribution
- \( d_1 \) and \( d_2 \): Intermediate calculations defined as:

\[ d_1 = \frac{\ln(S/K) + (r + \frac{\sigma^2}{2}) T}{\sigma \sqrt{T}} \]

\[ d_2 = d_1 - \sigma \sqrt{T} \]

Step-by-Step Calculation:
Let's assume a strike price \( K \) of $38 for simplicity, matching the current stock price, and an estimated



volatility \( \sigma \) of 25%.

1. Calculate \( d_1 \):
\[ d_1 = \frac{\ln(38/38) + (0.02 + \frac{0.25^2}{2}) \times 0.5}{0.25 \times \sqrt{0.5}} \]
\[ d_1 = \frac{0 + (0.02 + 0.03125) \times 0.5}{0.25 \times 0.7071} \]
\[ d_1 = \frac{0 + 0.05125 \times 0.5}{0.1768} \]
\[ d_1 = \frac{0.025625}{0.1768} \approx 0.145 \]

2. Calculate \( d_2 \):
\[ d_2 = 0.145 - 0.25 \times 0.7071 \]
\[ d_2 = 0.145 - 0.1768 \approx -0.0318 \]

3. Find \( N(d_1) \) and \( N(d_2) \):
Using standard normal distribution tables or software:
- \( N(0.145) \approx 0.558 \)
- \( N(-0.0318) \approx 0.487 \)

4. Calculate the present value of the strike price:
\[ K \times e^{-rT} = 38 \times e^{-0.02 \times 0.5} \approx 38 \times 0.9900 \approx 37.62 \]

5. Compute the option premium:
\[ C = 38 \times 0.558 - 37.62 \times 0.487 \]
\[ C \approx 21.2 - 18.3 = 2.9 \]

Thus, based on these assumptions, the theoretical premium of the six-month European call option with a
strike price of $38 is approximately $2.90.

---

Factors Affecting the Price of a Non-dividend Paying Stock and
Its Call Option

Understanding the variables influencing the option's premium is critical for making informed trading
decisions.

1. Stock Price (S)
- Higher stock prices generally lead to higher call premiums.
- When the stock price exceeds the strike price (in-the-money), the call value increases.
- Conversely, if the stock price drops below the strike, the call's value diminishes.

2. Strike Price (K)



- The difference between the stock price and strike price determines the option’s intrinsic value.
- In-the-money: \( S > K \)
- At-the-money: \( S \approx K \)
- Out-of-the-money: \( S < K \)

3. Volatility (σ)
- Greater volatility increases the likelihood of the stock price exceeding the strike at expiration.
- Higher volatility leads to higher premiums, reflecting increased uncertainty.

4. Time to Maturity (T)
- More time until expiration generally increases the option premium.
- Longer durations give the underlying more opportunity to move favorably.

5. Risk-Free Rate (r)
- Rising interest rates tend to increase call option premiums due to the higher present value of the strike
price.

6. Dividends (q)
- For non-dividend paying stocks, this variable is zero.
- When dividends are paid, they tend to decrease call option premiums because they reduce the stock
price.

---

Strategies for Trading Non-dividend Paying Stocks and European
Call Options

Investors utilize various strategies to capitalize on movements in stock prices and option premiums.

1. Buying Calls for Bullish Moves
- Investors anticipating a rise in the stock price buy call options to leverage potential gains with limited
downside risk.

2. Writing Covered Calls
- Holding the underlying stock and selling a call to generate income, suitable when expecting limited
upside.

3. Speculating on Volatility
- Purchasing options when expecting increased volatility or selling when expecting stability.

4. Spread Strategies



- Combining multiple options to limit risk and maximize potential profit, such as bull call spreads or bear
put spreads.

---

Real-World Applications and Market Considerations

Market Conditions Impacting Option Pricing
- Interest Rate Changes: Fluctuations influence the cost of carry and option premiums.
- Volatility Shifts: Market events, earnings reports, or geopolitical instability can increase volatility.
- Liquidity and Bid-Ask Spreads: Affect the ease of entering or exiting positions.

Practical Example
Suppose the current six-month European call premium on a non-dividend paying stock with a $38 price
and a strike of $38 is observed at $3. This matches closely with our theoretical estimate, indicating market
efficiency.

---

Conclusion: Key Takeaways

- The price of a non-dividend paying stock at $38 provides a baseline for evaluating call options.
- The European call option's premium depends heavily on factors like volatility, interest rates, and time to
expiration.
- The Black-Scholes model offers a reliable framework for estimating fair value but relies on assumptions
that may not always hold in real markets.
- Traders and investors should consider market conditions, implied volatility, and their risk appetite when
engaging with options trading.
- Understanding these concepts enables better risk management and strategic decision-making in the
options market.

---

Final Thoughts

Investing in European call options on non-dividend paying stocks requires a thorough understanding of
fundamental valuation models and market dynamics



Frequently Asked Questions

What is the current price of the non-dividend paying stock in this
scenario?
The current price of the non-dividend paying stock is $38.

What information is needed to determine the fair value of the six-month
European call option?
You need the current stock price, the strike price, the risk-free interest rate, the time to maturity (six
months), and the volatility of the stock.

How does the absence of dividends affect the valuation of the European
call option?
Since the stock does not pay dividends, the valuation model (like Black-Scholes) does not need to adjust for
dividend payments, simplifying the calculation of the option's price.

What is the significance of the six-month time to maturity for the call
option's premium?
The six-month period impacts the option's premium by influencing the time value; longer durations
generally increase the premium due to greater uncertainty.

How can the Black-Scholes model be used to estimate the option
premium in this case?
By inputting the current stock price ($38), strike price, risk-free rate, volatility, and time to maturity into
the Black-Scholes formula, you can estimate the fair value of the European call option.

What role does implied volatility play in determining the premium of
the European call option?
Implied volatility reflects market expectations of future stock price fluctuations; higher volatility increases
the option premium due to higher potential for profit.

If the premium of the six-month European call option is known, what



can it tell us about market expectations?
The premium indicates how much investors are willing to pay for the right to buy the stock at the strike
price within six months, reflecting market sentiment, volatility expectations, and risk appetite.

Additional Resources
Understanding the Price of a Non-Dividend Paying Stock and Its Corresponding European Call Option
Premium

When analyzing options pricing, especially European call options, it is crucial to understand the underlying
stock's dynamics and how various factors influence the premium. In this detailed review, we will explore
the scenario where the current price of a non-dividend paying stock is $38, and the focus is on a six-month
European call option. We will delve into the theoretical framework, practical calculations, and implications
involved in determining the premium of such an option.

---

Fundamentals of Stock Pricing and Options

Before diving into the specifics, it's essential to establish foundational concepts:

1. Non-Dividend Paying Stocks

- Definition: Stocks that do not pay dividends during the period under consideration. Their value is solely
driven by capital appreciation expectations.
- Implication: The absence of dividends simplifies option pricing models since dividend payments can affect
the underlying stock's price and, consequently, the option's value.

2. European Call Options

- Definition: A financial derivative that grants the holder the right, but not the obligation, to purchase the
underlying asset at a specified strike price (K) on a specific expiration date.
- Key Characteristics:
- Exercisable only at maturity.
- Typically priced using models like Black-Scholes, which assume European exercise rights.



3. The Underlying Stock Price ($38) and Time Horizon (6 months)

- Current stock price, S₀ = $38.
- Time to expiration, T = 0.5 years (6 months).
- Assumptions such as risk-free rate, volatility, and no dividends are necessary for precise calculations.

---

Modeling the European Call Option Price

The most common approach to valuing a European call option on a non-dividend paying stock is the Black-
Scholes-Merton Model. This model offers a closed-form solution based on several parameters:

1. The Black-Scholes Formula

\[ C = S_0 \times N(d_1) - K e^{-rT} \times N(d_2) \]

where:

- \( C \) = Call option price (premium)
- \( S_0 \) = Current stock price ($38)
- \( K \) = Strike price
- \( r \) = Risk-free interest rate (annualized)
- \( T \) = Time to expiration (in years, 0.5)
- \( N(\cdot) \) = Cumulative distribution function (CDF) of the standard normal distribution
- \( d_1 \) and \( d_2 \) are calculated as:

\[
d_1 = \frac{\ln(S_0/K) + (r + \frac{1}{2}\sigma^2) T}{\sigma \sqrt{T}}
\]
\[
d_2 = d_1 - \sigma \sqrt{T}
\]

- \( \sigma \) = Volatility of the stock's returns (annualized)

Note: For actual calculation, values for \( r \) and \( \sigma \) are required.

---



Key Assumptions for Pricing

To proceed with precise valuation, certain assumptions are necessary:

- Risk-Free Rate (r): Typically based on government bonds; assume 2% annually.
- Volatility (\( \sigma \)): Reflects expected stock return fluctuations; assume 25% annually.
- No Dividends: As specified, the stock pays no dividends during the period.
- Efficient Markets: No arbitrage opportunities.
- Lognormal Distribution: Stock prices follow a lognormal process.

---

Calculating the Call Option Premium

Given the assumptions, let's perform a detailed calculation:

1. Choose a Strike Price (K)

- The strike price significantly affects the premium.
- For illustration, assume K = $40 (out-of-the-money), but calculations can be adapted to other strike prices.

2. Plugging in the Values

- \( S_0 = 38 \)
- \( K = 40 \)
- \( r = 0.02 \)
- \( T = 0.5 \)
- \( \sigma = 0.25 \)

Calculate \( d_1 \):

\[
d_1 = \frac{\ln(38/40) + (0.02 + 0.5 \times 0.25^2) \times 0.5}{0.25 \times \sqrt{0.5}}
\]

\[
d_1 = \frac{\ln(0.95) + (0.02 + 0.03125) \times 0.5}{0.25 \times 0.7071}



\]

\[
d_1 = \frac{-0.0513 + 0.025625}{0.1768} = \frac{-0.025675}{0.1768} \approx -0.145
\]

Calculate \( d_2 \):

\[
d_2 = d_1 - \sigma \sqrt{T} = -0.145 - 0.1768 = -0.3218
\]

Find \( N(d_1) \) and \( N(d_2) \):

- \( N(-0.145) \approx 0.442 \)
- \( N(-0.322) \approx 0.373 \)

Now, calculate the present value of the strike:

\[
K e^{-rT} = 40 \times e^{-0.02 \times 0.5} = 40 \times e^{-0.01} \approx 40 \times 0.99005 = 39.601
\]

Calculate the premium:

\[
C = 38 \times 0.442 - 39.601 \times 0.373 \approx 16.796 - 14.798 = \$1.998
\]

Result: The approximate premium for a 6-month European call option with a strike price of $40, under
these assumptions, is about $2.00.

---

Factors Influencing the Option Premium

Understanding what impacts the premium helps in both valuation and strategic decision-making:



1. Stock Price (\(S_0\))

- As \( S_0 \) increases, the call premium generally rises, especially if the strike remains constant.
- The intrinsic value increases when \( S_0 > K \).

2. Strike Price (K)

- Higher strike prices tend to reduce the premium, especially for out-of-the-money options.
- Conversely, lower strike prices increase the premium.

3. Volatility (\(\sigma\))

- Greater volatility increases the likelihood of the stock price exceeding the strike at expiration, thus
increasing the premium.
- Volatility is a key driver in options pricing.

4. Risk-Free Rate (r)

- An increase in the risk-free rate raises the present value of the strike price, which can influence the
premium, especially for out-of-the-money options.

5. Time to Maturity (T)

- Longer durations increase the premium due to higher probability of favorable price movements.

6. Dividends

- Although not applicable here, dividends can reduce the stock price and affect the option's value.

---



Practical Applications and Strategies

Understanding the premium calculation is vital for traders and investors to implement effective strategies:

1. Hedging

- Investors holding the underlying stock can buy call options as insurance against upward price
movements.
- Conversely, writers of calls can generate income but risk losing gains beyond the strike.

2. Speculation

- Traders anticipating significant stock movement may buy calls to leverage potential gains with limited
downside (premium paid).

3. Arbitrage Opportunities

- Mispricings between theoretical models and market prices can present arbitrage opportunities, especially
when considering transaction costs.

4. Portfolio Management

- Combining options with stocks can optimize risk-return profiles, employing strategies like covered calls or
protective puts.

---

Limitations and Real-World Considerations

While models like Black-Scholes provide valuable insights, several limitations exist:

- Assumption of Constant Volatility: Actual market volatility fluctuates.
- Interest Rate Variability: The risk-free rate can change over time.
- Market Frictions: Transaction costs and bid-ask spreads affect pricing.



- No Dividends Assumption: Many stocks do pay dividends, which influence premiums.
- Model Risks: Black-Scholes may not capture all market dynamics, especially during turbulent periods.

---

Conclusion

The price of a non-dividend paying stock at $38, combined with a six-month European call option,
encapsulates a complex interplay of factors such as volatility, interest rates, strike price, and time horizon.
Using the Black-Scholes model, with reasonable assumptions, the approximate premium for an at-the-
money or slightly out-of-the-money call can be calculated to be around $2—though this varies with changes
in
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