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In the realm of statistics and probability theory, calculating the expected value (or mean) of a

probability distribution is a fundamental skill. The expected value represents the theoretical

average outcome if an experiment were repeated many times, providing a crucial measure of

central tendency for a random variable. While this calculation can be performed manually, modern

graphing calculators like the TI-84 calculator significantly streamline the process, ensuring

accuracy and efficiency for complex datasets.

A probability distribution comprehensively maps out all possible outcomes of a discrete random

variable alongside their corresponding probabilities. Understanding this distribution is the first step

toward generating meaningful insights into the underlying process being modeled. For instance,

consider the performance analysis of a sports team or the predicted success rate of a

manufacturing process; the expected value offers a single, representative figure for long-term

behavior.

Understanding the Expected Value

The concept of the expected value, denoted as E(X) or the population mean (µ), is central to

probability. It does not necessarily represent an outcome that will occur in a single trial, but rather

the average result we would expect over a vast number of repetitions. For a discrete probability

distribution, the expected value is essentially a weighted average, where each possible value is

weighted by its likelihood of occurrence.

This measure is particularly important when dealing with financial decisions, risk assessment, and

game theory, providing a quantitative basis for forecasting. For example, in an investment

scenario, the expected value helps determine the average return one can anticipate, factoring in

the probabilities of various market conditions. A higher expected value generally indicates a more

favorable long-term outcome, provided the associated risk is acceptable.

To illustrate this principle, let us examine a typical discrete probability distribution. The following

table represents the probability that a specific soccer team scores a certain number of goals during

a single game. Note that the sum of all probabilities must equal 1, confirming that all possible

outcomes are accounted for.ARABPSYCHOLOGY.C
OM
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The Mathematical Foundation

The calculation for the expected value (µ) of a discrete random variable is derived from the

fundamental formula for weighted averages. This formula requires multiplying each possible data

value by its associated probability and then summing those products together. This process

captures the relative importance of each outcome.

The formal mathematical expression used to calculate the expected value of a discrete probability

distribution is as follows:

µ = Σx * P(x)

This notation is critical for understanding the mechanics of the calculation. Here, the components

are defined precisely:

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

P(x): Represents the probability associated with that specific outcome, x.

Σ: Denotes the summation (sum) across all possible outcomes in the distribution.

Applying this formula to our soccer team example, the expected number of goals is calculated by

systematically multiplying the goals (x) by their respective probabilities (P(x)) and then summing

the results:

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

µ = 0.00 + 0.34 + 0.70 + 0.33 + 0.08

The resulting expected number of goals is 1.45. This manual calculation establishes the target

value that we will confirm using the TI-84 calculator. The TI-84 leverages its powerful list functions

to perform these summations rapidly, making it the preferred tool for high-volume statistical

analysis.
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Step 1: Inputting Data into the TI-84 List Editor

The initial step in utilizing the TI-84 for expected value calculation involves organizing the data into

the calculator's statistical List Editor. This requires entering the observed values (x) into one list

and their corresponding probabilities (P(x)) into a second list. Consistency and accuracy during this

entry phase are paramount, as errors here will propagate throughout the subsequent calculations.

To access the List Editor, press the Stat key, and then select the EDIT option (typically option 1).

This screen displays columns labeled L1, L2, L3, and so on. We designate L1 for the data values

(x, the number of goals) and L2 for the probabilities (P(x)).

Enter the data values (0, 1, 2, 3, 4) sequentially into list L1. Then, move to list L2 and enter the

matching probabilities (0.18, 0.34, 0.35, 0.11, 0.02). Ensure that each probability aligns directly

with its respective data value row. For complex distributions, double-checking the input against the

source data is a necessary practice to avoid calculation errors.

Once the data entry is complete, the List Editor screen should visually match the distribution table

provided in the example:

This organized input is foundational, preparing the calculator for the critical step of multiplying the

variables and their weights. The structure of the TI-84 List Editor is designed to handle pairs of

data efficiently, which is precisely what the expected value formula requires.

Step 2: Calculating the Product Column (L1 * L2)

The core of finding the expected value lies in calculating the product of each data point (x) and its

probability (P(x)). On the TI-84, we perform this operation by generating a third list, L3, which will

store the result of L1 multiplied by L2. This step effectively computes the x * P(x) term for every

outcome in the distribution.
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Navigate the cursor to the very top of the L3 column, highlighting the L3 label itself. This tells the

calculator that the formula being entered should apply to the entire column. At the bottom of the

screen, a prompt will appear where you can input the calculation command.

The required formula is straightforward: L1 * L2. To enter the list names (L1 and L2), you must use

the second function keys above the number pad. Press 2nd followed by 1 to select L1, then the

multiplication key x, and finally 2nd followed by 2 to select L2.

The screen should display the formula being entered at the bottom:

Once the formula is correctly typed as L1 * L2, press Enter. The calculator will instantaneously

populate L3 with the required products (x * P(x)). These values represent the individual

contributions of each outcome to the overall mean of the distribution.

The resulting L3 column confirms the individual products calculated earlier: (0.00, 0.34, 0.70, 0.33,

0.08). If these values do not appear correctly, re-verify the formula entered into the L3 header and

ensure the initial data in L1 and L2 was precise.
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Step 3: Utilizing the Sum Function

The final requirement for finding the expected value is to perform the summation (Σ) of the

products contained within L3. This summation operation is performed outside of the List Editor and

is accessed through the calculator's list MATH functions. This step directly corresponds to the final

stage of the manual calculation, adding up all the x * P(x) terms.

First, return to the calculator's home screen by pressing 2nd and then MODE (which accesses the

QUIT function). This clears the screen for the final calculation command.

Next, access the list MATH menu. Press 2nd and then STAT (which accesses the LIST function).

Scroll over to the "MATH" menu located at the top of the screen. Select option 5, which

corresponds to the sum( function. This command tells the calculator to add all the elements within

the list specified next.

The screen should now display sum(. We need to specify that we want to sum the contents of L3.

To input L3, press 2nd and then 3. Finally, close the parenthesis by pressing the ) button.

The completed command on the home screen should read: sum(L3).

Upon pressing Enter, the calculator executes the command, adding the elements of L3 (the

individual products) and displaying the final expected value:
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Interpreting the Result

The calculated expected value is 1.45. This result matches the expected value derived from the

manual calculation performed at the start of this guide, confirming the accuracy of the TI-84

procedure. The consistency between the manual formula and the calculator's execution validates

the methodology.

In the context of the soccer team example, an expected value of 1.45 goals signifies that if this

team were to play an infinite number of games against opponents with similar characteristics, the

average number of goals scored per game would approach 1.45. It is important to remember that

1.45 is not a possible outcome in a single game, as goals must be whole numbers, but it serves as

a long-run average measure of the team's offensive performance.

The ability to efficiently calculate the expected value for a probability distribution using the TI-84 is

invaluable for students and professionals dealing with statistics. Whether evaluating game

probabilities, assessing financial risks, or analyzing experimental data, this three-step process--

data entry, product calculation, and summation--provides a powerful and repeatable method for

finding the mean of any discrete random variable.
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