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When evaluating investment opportunities or constructing options trading strategies, understanding
the potential future movements of a stock's price is crucial. Suppose we analyze a stock currently
priced at SAR 80, which in one period can either increase by 25% or decrease by a certain amount.
This scenario offers valuable insights into risk management, option valuation, and investment
decision-making. In this article, we delve into the details of this stock's possible future states,
examine how to model its behavior, and explore the implications for investors and traders.

Understanding the Stock Price Dynamics

The given scenario involves a stock with current price \( S 0 = \text{SAR} 80 \). After one period, its
price can move either upward or downward:

- Upward Movement (u): The stock price increases by 25%
- Downward Movement (d): The stock price decreases by a certain percentage \( d \)

However, the problem statement specifies the upward move explicitly (u = 25%), but the downward
move needs to be defined in percentage terms or as a factor.

Calculating the Future Prices

Given the current price and the move factors, the potential future prices are:

- Price after an up move:

\[

S u=S 0\times (1 + u) = 80 \times (1 + 0.25) = 80 \times 1.25 = \text{SAR} 100
\]

- Price after a down move:

If\( d ) is the percentage decrease, then:
\[

S d=S 0\times (1 -d)

\]

To proceed, we need to determine \( d \). If the problem states the stock can go down by a certain
percentage, for example, 15%, then:
\[



S d = 80 \times (1 - 0.15) = 80 \times 0.85 = \text{SAR} 68
\]

Alternatively, \( d \) could be expressed as a factor \( (1 - d) \), just like \(u\).

Modeling the One-Period Price Tree

A binomial model is a common approach to analyze such one-period price movements. It simplifies
the complex behavior of stock prices into two possible outcomes over a single period.

Constructing the Price Tree

| State | Price | Description |

| | | |

| Initial | SAR 80 | Current stock price \(S 0) |

| Up State | SAR 100 | Stock price after an up move \( S u) |

| Down State | SAR 68 | Stock price after a down move \( S d ) |

This binomial tree provides a clear visualization of possible future states.

Risk-Neutral Valuation and Probabilities

To value options or assess risk, investors often employ risk-neutral probabilities. These are
hypothetical probabilities under which the expected stock price growth equals the risk-free rate,
simplifying valuation.

Calculating Risk-Neutral Probability \( p \)

The risk-neutral probability \( p \) is given by:

\[

p = \frac{(1 + r)-d}{u-d}

\]

Where:
-\(r\) = risk-free interest rate over the period
-\(u\) = upward movement factor (1.25)
-\(d\) = downward movement factor (e.g., 0.85)

Suppose the risk-free rate for the period is 5% (\( r = 0.05)). Plugging in the values:

\[



p = \frac{(1 + 0.05) - 0.85}{1.25- 0.85} = \frac{1.05-0.85}{0.40} = \frac{0.20}{0.40} = 0.5
\]

This indicates a 50% risk-neutral probability of the stock going up, simplifying further valuation
calculations.

Implications of Risk-Neutral Probabilities

- They are used to price derivatives, such as options.
- They do not represent real-world probabilities but assist in fair valuation.
- The sum of the probabilities for all possible states equals 1 (e.g., \(p + (1 -p) = 1))).

Option Valuation Based on the One-Period Model

Suppose an investor wants to determine the value of a European call option with a strike price \( K
\). The binomial model provides a straightforward way to compute its fair value.

Calculating the Option Payoffs

For a call option:

- If stock goes up:

\[

\text{Payoff} = \max(S u-K, 0)
\]

- If stock goes down:

\[

\text{Payoff} = \max(S d - K, 0)
\]

Assuming \( K = SAR 85), then:

- Up state: \( SAR 100 - SAR 85 = SAR 15)
- Down state: \( SAR 68 - SAR 85 = negative \), so payoff = 0

Expected Option Value

Using risk-neutral probabilities:

\[
V 0 =\frac{1}{1 + r} \left[ p \times \text{Payoff} u + (1 - p) \times \text{Payoff} d \right]

\]



With the example values:

\[

V 0 =\frac{1}{1.05} \left[ 0.5 \times 15 + 0.5 \times 0 \right] = \frac{1}{1.05} \times 7.5 \approx
SAR 7.14

\]

Thus, the fair value of the call option today is approximately SAR 7.14.

Implications for Investors and Traders

Understanding potential stock movements and their valuations enables investors to make informed
decisions.

Risk Management Strategies

- Hedging: Using options or other derivatives to protect against adverse movements.
- Position Sizing: Adjusting investment amounts based on the potential volatility.
- Diversification: Combining assets to mitigate specific risks associated with SAR 80 stock.

Trading Strategies Based on the Model

- Speculation: Buying options if the investor expects significant upward movement.

- Arbitrage: Exploiting mispricings between the theoretical and actual option prices.

- Arbitrage-Free Pricing: Ensuring the market prices align with the binomial valuation to avoid
arbitrage opportunities.

Real-World Considerations

While models like the binomial framework are powerful analytical tools, real-world stock prices are
affected by numerous factors:

- Market volatility can cause deviations from the simplified up/down moves.

- Interest rates fluctuate and impact valuation.

- Transaction costs and liquidity considerations are crucial.

- Multiple periods are often involved, requiring more complex multi-period binomial trees or
continuous models like Black-Scholes.

Limitations of the Simplified Model

- Assumes only two possible outcomes per period.



- Does not incorporate stochastic volatility or jumps.
- Uses simplified parameters that may not reflect actual market behavior.

Conclusion

Analyzing a stock currently priced at SAR 80 with a potential 25% increase or decrease in one
period provides a foundational understanding of risk-neutral valuation, option pricing, and strategic
investment planning. By constructing the price tree, calculating risk-neutral probabilities, and
evaluating options, investors can better manage risk and identify profitable opportunities. While
models serve as valuable tools, it is essential to complement them with real-world market insights
and continuous monitoring for effective decision-making.

Remember: Always consider the broader market context, underlying assumptions of models, and
your personal risk tolerance when applying these principles to actual investments.

Frequently Asked Questions

What are the possible stock prices after one period for a stock
currently priced at SAR 80 with a 25% upward move?

The stock could increase to SAR 100 (80 x 1.25) if it moves up by 25%.

What are the possible stock prices after one period if the stock
moves down by 25%?

The stock could decrease to SAR 60 (80 x 0.75) if it moves down by 25%.

How do you calculate the up and down factors (u and d) in this
binomial model?

The up factor u is 1.25, representing a 25% increase, and the down factor d is 0.75, representing a
25% decrease.

What is the significance of these up and down factors in
option pricing models?

They are used to model possible future stock prices in the binomial options pricing framework,
helping to estimate the option's value by considering all possible price paths.

If the current stock price is SAR 80, what is the expected stock
price after one period assuming equal probabilities of up and



down movements?

Assuming equal probabilities, the expected price would be (0.5 x SAR 100) + (0.5 x SAR 60) = SAR
80, the same as the current price.

Additional Resources

Consider A Stock Currently (S0) Priced At SAR 80. One Period Later It Can Go Up(u) By 25% Or Go
Down(d)

In the dynamic world of financial markets, the valuation and prediction of stock prices remain at the
core of investment decision-making. A fundamental model that provides insight into potential future
price movements is the binomial model, which simplifies the complex process by considering
discrete up and down movements over a single period. This article delves into this model, focusing
on a stock currently priced at SAR 80, with a one-period horizon where the stock can either increase
by 25% or decrease by a certain percentage. We will explore the theoretical underpinnings, practical
implications, and how this model aids investors and analysts in understanding stock behavior.

Understanding the Basic Assumptions and Framework

The Initial Price Point (S0)

The starting point of our analysis is a stock valued at SAR 80. This current price (S0) serves as the
baseline for predicting future movements and constructing potential payoff scenarios. The choice of
SAR 80 reflects a real-world valuation, though the principles apply broadly across markets and
assets.

One-Period Model Dynamics

The binomial model simplifies the stochastic process of stock prices into a single period with two
possible outcomes:

- An upward movement: The stock price increases by a factor of u.

- A downward movement: The stock price decreases by a factor of d.

Mathematically, at the end of the period:
- The up-state price = SO u
- The down-state price = SO d

In our scenario, u is specified as a 25% increase, so:
-u=1+0.25=1.25

The value of d, the downward factor, is often derived from market assumptions, volatility, or other
parameters. For simplicity, suppose we analyze a typical case where d is less than 1, representing a
decrease, but the exact percentage needs to be determined or assumed based on context.



Key Point: The model assumes that the stock’s future price can only move to these two discrete
points in the next period, making it a binomial process—a simplified yet powerful approach for
understanding option pricing and risk management.

Determining the Downward Movement (d): The Core of
the Model

Estimating the Down-Price Factor

While the upward factor u is given as 1.25, the down factor d can be estimated using various
methods, including:

- Historical volatility: Using past price data to estimate the standard deviation of returns.
- Risk-neutral valuation: Ensuring no arbitrage opportunities exist, leading to specific relationships

between u and d.
- Market-implied assumptions: Based on current implied volatility from options markets.

Common approaches include:

- Symmetric assumption: d = 1/u = 1/1.25 = 0.8, implying a 20% decrease.

- Volatility-based estimation: For example, if historical volatility suggests a standard deviation o,
then:

d = e”(-0VAt)

where At is the time period (here, one period).

Impact of d on valuation: The choice of d influences the risk-neutral probabilities and the valuation
of derivatives or strategic investment decisions.

Risk-Neutral Probabilities: The Fundamental Concept

In the binomial model, the risk-neutral probability (p) of an upward move is derived from the no-
arbitrage condition:

p=R-d)/(u-d)

where:
- R is the risk-free growth factor over the period, typically R = 1 + r (r being the risk-free rate).

This probability does not represent the real-world likelihood but a risk-neutral measure used for
valuation purposes.



Example Calculation:

Assuming:

- SAR 80 current price

- Up factoru = 1.25

- Down factor d = 0.8

- Risk-free rate r = 5% (for example)

Then:
-R=1+0.05=1.05

Risk-neutral probability:
p=1(1.05-0.8)/(1.25-0.8) = 0.25/0.45 = 0.5556

This implies there's approximately a 55.56% "risk-neutral" probability of an upward move in the
valuation framework, regardless of the actual market likelihood.

Implications for Option Pricing and Investment
Decisions

Option Valuation: A Practical Application

The binomial model is crucial for valuing options and other derivatives. By constructing the potential
payoffs at the end of the period, investors can determine the fair value of options.

Step-by-step process:

1. Calculate possible stock prices:
- Up state: SO u = 80 1.25 = SAR 100
- Down state: SO d = 80 0.8 = SAR 64

2. Determine option payoffs:

- For a call option with strike price K:
- Up state payoff: max(0, 100 - K)

- Down state payoff: max(0, 64 - K)

3. Compute the expected payoff under risk-neutral probabilities:
- Expected payoff = p payoff up + (1 - p) payoff down

4. Discount back to present value:
- Present value = expected payoff / R

This process allows investors to determine the fair price of options and make informed trading or
hedging decisions.



Risk Management and Hedging Strategies

The binomial model's simplicity makes it ideal for constructing hedging strategies, such as:

- Delta hedging: Adjusting the position in the underlying stock to offset changes in option value.
- Creating riskless portfolios: Combining positions in stocks and options to eliminate risk over the
one-period horizon.

These strategies are vital for institutions and traders aiming to mitigate exposure or arbitrage
opportunities.

Limitations and Real-World Considerations

While the binomial model provides valuable insights, it relies on several assumptions that may not
hold perfectly in real markets:

- Discrete price movements: Actual prices change continuously, not in discrete jumps.

- Constant volatility: Market volatility varies over time.

- No transaction costs: Real trading involves costs that affect hedging strategies.

- Single period: Real investment horizons are often multiple periods, requiring more complex models
like the trinomial or Black-Scholes frameworks.

Specific to our scenario, the assumption of only two possible outcomes within one period simplifies
analysis but may overlook intermediate price movements, market shocks, or other dynamics.

Conclusion: The Value of the Binomial Perspective

Considering a stock currently priced at SAR 80 with a potential 25% increase or a decline
characterized by the factor d offers a foundational approach to understanding future price dynamics.
The binomial model’s elegance lies in its simplicity and its capacity to extend to more complex multi-
period frameworks, making it indispensable for options pricing, risk assessment, and strategic
planning.

By carefully estimating the downward factor d, calculating risk-neutral probabilities, and
understanding the interplay of these parameters, investors and analysts can better navigate the
uncertainties inherent in financial markets. While the model simplifies reality, its insights serve as a
cornerstone for both theoretical valuation and practical decision-making.

In an environment characterized by volatility and rapid change, the binomial model remains a vital
tool—offering clarity amid complexity and empowering informed choices in the realm of stock
valuation and derivative pricing.
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