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Understanding how to calculate the expected value is fundamental in statistics and decision-

making. Before diving into the calculation, we must first define the critical concept of a probability

distribution.

A probability distribution maps out all possible outcomes of a random variable and assigns a

probability to each outcome. It essentially describes the likelihood of a variable assuming certain

values within a defined range.

Consider a practical example: the following distribution illustrates the probability that a specific

soccer team achieves a certain number of goals during any given match:

The expected value (often denoted as µ, the population mean) represents the long-run average

result if the experiment were repeated many times. It is the weighted average of all possible

values, where the weights are determined by the probabilities associated with those values.

To calculate the expected value (E) for a discrete probability distribution, we utilize the following

fundamental formula:

µ = Σx * P(x)

In this formula:

x: Represents a specific outcome or data value from the distribution.

P(x): Denotes the corresponding probability of that specific outcome occurring.

Applying this logic to the soccer team example shown above, we can determine the average

expected number of goals per game. We multiply each possible number of goals (x) by its

associated probability (P(x)) and then sum these products:

µ = 0(0.18) + 1(0.34) + 2(0.35) + 3(0.11) + 4(0.02) = 1.45 goals.

This result means that, over a long series of games, we would expect the team to average 1.45
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goals per match. While calculating this manually is feasible for small datasets, handling complex

distributions requires computational efficiency. Fortunately, Microsoft Excel provides a streamlined

way to handle these computations.

Step 1: Prepare the Dataset in Excel

The first step in calculating the expected value using Excel is accurately inputting the raw data.

Organize your data values (x) and their corresponding probabilities (P(x)) into two adjacent

columns.

Ensure that the sum of all probabilities in the P(x) column equals 1.0 (or 100%), as required for a

valid probability distribution. For this example, we use the following sample data:

Step 2: Multiply Values by Their Probabilities

As per the expected value formula (µ = Σx * P(x)), we must calculate the product of each value (x)

and its associated probability (P(x)). We will create a new column, labeled "Product (x*P(x))" or
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similar, starting in cell C2.

In cell C2, enter the formula that multiplies the value in A2 by the probability in B2 (i.e., =A2*B2).

This action calculates the weighted contribution of the first outcome:

Once the formula is correctly entered in C2, simply drag the fill handle down to apply this

calculation to all remaining rows (C3 through C10). This auto-fills the products for every pair of

values and probabilities in the dataset:
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Step 3: Determine the Expected Value Using the SUM Function

The final step involves summing the products calculated in Column C. Recall that the expected

value is the sum (Σ) of all x*P(x) terms. We achieve this easily in Excel using the built-in SUM

function.

In cell C11 (or any empty cell below the data), enter the command =SUM(C2:C10). This function

aggregates all the weighted contributions, providing the final expected value of the distribution:
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Based on our calculations, the expected value (µ) for this specific probability distribution is 3.3.

This result indicates the theoretical average outcome of the random variable over numerous trials.

Summary and Further Statistical Analysis

Calculating the expected value in Excel is a straightforward process once the data is correctly

structured. By systematically multiplying values by their probabilities and summing the results, we

quickly arrive at the population mean (µ).

If you are interested in exploring other fundamental metrics used to summarize and describe

datasets, the following tutorials detail how to calculate various descriptive statistics using Microsoft

Excel:
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