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The calculation of the expected value is a cornerstone of statistical analysis, especially when

dealing with discrete data sets. This powerful metric, often symbolized as µ (mu), represents the

long-term average outcome of an experiment or process, assuming it is repeated an infinite

number of times. It is directly derived from a probability distribution, which systematically maps

every possible outcome of a random variable to its corresponding likelihood.

In real-world applications, calculating the expected value helps analysts quantify uncertainty,

assess risk, and make informed predictions across diverse fields, ranging from insurance and

finance to engineering and sports analytics. While simple distributions can be handled manually,

utilizing a graphing calculator like the TI-84 significantly enhances efficiency and accuracy,

particularly for larger and more complex data sets.

Understanding the Theoretical Foundation of Expected Value

The expected value (µ) is fundamentally defined as the weighted average of all possible outcomes.

The concept of "weighted average" is central here; each outcome (x) is assigned a weight equal to

its probability of occurrence, P(x). This critical process ensures that outcomes that are more likely

contribute proportionally more to the overall average, providing a true reflection of the distribution's

central tendency.

Statistically, this relationship is expressed using the summation notation (Σ), which provides a

concise method for calculating the mean of a discrete probability distribution:

µ = Σx * P(x)

In this essential formula:

x: Represents the specific numerical outcome or value of the random variable.

P(x): Denotes the exact probability (likelihood) associated with that specific outcome occurring.

The formula mandates a two-part process: first, multiplying every potential outcome by its

respective probability, and second, summing all of these resulting products to obtain the single

value of the expected mean.

Practical Application: A Sports Analytics Scenario

To illustrate this concept, consider a common application in sports analytics, where we examine

the historical scoring pattern of a particular soccer team. The following probability distribution

summarizes the historical likelihood that this team scores a specific number of goals in any given

match:
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As evident from the table, scoring 1 goal is the most probable result (P(x)=0.34), whereas scoring

4 goals is significantly less likely (P(x)=0.02). To determine the expected number of goals this team

will score in the long run, we must apply the weighted average formula, ensuring every outcome is

properly accounted for based on its frequency.

The manual calculation clearly demonstrates the required multiplication and summation steps:

µ = (0 * 0.18) + (1 * 0.34) + (2 * 0.35) + (3 * 0.11) + (4 * 0.02)

µ = 0 + 0.34 + 0.70 + 0.33 + 0.08 = 1.45 goals.

While this particular data set is small enough for straightforward manual computation, most

statistical distributions encountered in coursework or professional settings are far too extensive.

Therefore, mastering the process on a powerful tool like the TI-84 graphing calculator is essential

for reliably calculating the expected value of complex distributions.

Step 1: Inputting the Discrete Distribution Data

The initial and most crucial phase of using the TI-84 for expected value calculations involves the

accurate setup of the data within the statistical lists. This procedure requires separating the

potential outcomes (the x values) from their corresponding probabilities (the P(x) values) into two

distinct, vertically aligned lists.

To begin, press the Stat button on the calculator, and then select the EDIT function (Option 1).

Input the outcome values (x, representing the number of goals: 0, 1, 2, 3, 4) into list L1.

Immediately following this, input the respective probabilities (P(x): 0.18, 0.34, 0.35, 0.11, 0.02) into

list L2.

It is imperative to ensure perfect horizontal alignment between the outcome in L1 and its probability

in L2; any mismatch will inherently lead to an incorrect weighted average calculation. A

fundamental verification step for any probability distribution is confirming that the values entered in
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L2 sum precisely to 1.0, which guarantees that all possible outcomes have been accounted for.

Step 2: Generating the Weighted Product Column (x * P(x))

The next requirement in the formula, µ = Σx * P(x), is calculating the product of each outcome and

its probability. The TI-84 streamlines this process by allowing the user to define a formula in a third

list, L3, which automatically computes the multiplication for every data point simultaneously.

Navigate the cursor upwards until the header label of column L3 is highlighted. This selection

designates L3 as the target for the formula. Once the cursor is positioned correctly, the calculator

is ready to accept the instruction that will generate the weighted products of L1 and L2.

In the formula entry line that appears at the bottom of the screen, input the command: L1 * L2.

Use the following specific keystrokes to correctly reference the lists within the formula:

To enter L1: Press 2nd, then press 1.
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Press the multiplication x button.

To enter L2: Press 2nd, then press 2.

After entering the formula and pressing Enter, column L3 will instantly populate with the calculated

products (x * P(x)). These generated values represent the precise weighted contribution of each

goal count to the overall expected average.

Step 3: Executing the Summation to Find the Expected Value

The final step required by the definition of the expected value (µ) is calculating the summation (Σ)

of all the weighted products now stored within list L3. The TI-84 calculator provides a dedicated

and highly efficient function within the List Math menu to perform this aggregation.

To access this function, first ensure you return to the home screen by pressing 2nd followed by

MODE (which is the QUIT command). This step is necessary before accessing general

mathematical and list functions.

Follow these precise steps to locate and execute the summation command:

Access the List Math functions: Press 2nd and then STAT (LIST).

Scroll the cursor horizontally over to the "MATH" menu.

Select Option 5, which corresponds to the sum( function.

Specify the list to be summed: Input L3 by pressing 2nd and then 3.

Complete the command by pressing the closing parenthesis ) button. The home screen should

now display the final command: sum(L3).

Upon pressing Enter, the calculator executes the command instantaneously, providing the final

expected value for the specified probability distribution.
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Interpreting the Statistical Result

The value computed by the TI-84, 1.45, confirms the result derived from the manual calculation,

validating the calculator's utility and accuracy for this statistical task. This result provides crucial

insight into the behavior of the random variable over time.

For the soccer team example, an expected value of 1.45 goals signifies that if the team plays a

very large number of matches, the average number of goals scored per match will converge

toward 1.45. It is vital to remember that the expected value is a theoretical mean; it does not

necessarily represent a physically possible outcome (i.e., the team cannot score exactly 1.45 goals

in a single game).

Mastery of this comprehensive three-step process on the TI-84 is a fundamental requirement for

statistics students and professionals alike. It ensures the rapid, accurate, and reliable computation

of the central tendency for any discrete probability distribution, laying the groundwork for more

advanced statistical inference.

Additional Resources and Further Study

For those looking to deepen their understanding of probability distributions and statistical inference,

consulting official documentation and academic resources related to discrete and continuous

random variables is highly recommended. Utilizing the advanced statistical functions available on

the TI-84 can further streamline complex calculations involving variance, standard deviation, and

binomial distributions.
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