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Advantages & Disadvantages of Using Median in
Statistics

The median serves as a fundamental pillar in the realm of statistics, functioning as a robust
measure of central tendency. Unlike other metrics that might be swayed by the overall magnitude

of values, the median identifies the precise middle point of a dataset when all observations are
organized in a structured numerical order. This characteristic makes it an indispensable tool for
researchers and data analysts who require a realistic representation of a "typical" value within a
collection of information, particularly when the data is not distributed symmetrically across the
spectrum.

The process of determining the median is inherently methodical and relies on ordinal positioning
rather than arithmetic summation. To find this value, an analyst must first arrange every individual
data point from the smallest to the largest, creating a ranked sequence. In cases where the
sample size is odd, the median is simply the number occupying the central slot. However, if the
dataset contains an even number of values, the median is traditionally calculated by taking the
mean of the two most central observations. This straightforward approach ensures that the
resulting figure is a direct reflection of the physical middle of the data distribution.

When evaluating the utility of the median, it is essential to consider the specific context of the
research and the underlying probability distribution of the variables involved. While the

arithmetic mean is frequently used due to its mathematical properties, it often fails to provide a

clear picture when the data is influenced by extreme variations. By focusing on the median,
statisticians can bypass the noise created by anomalous figures, allowing for a more stable and
reliable interpretation of the core characteristics of the sample being studied.

The Paramount Advantage: Resistance to Extreme Outliers

One of the most significant benefits of utilizing the median in data analysis is its inherent

resistance to outliers. An outlier is defined as an observation that lies an abnormal distance from
other values in a random sample from a population. In many real-world scenarios, datasets may
contain erroneous entries, mechanical errors, or rare but legitimate extreme cases. While the
mean would be pulled significantly toward these extreme values, the median remains anchored at
the center, providing a more faithful representation of the majority of the data.

This resistance is particularly crucial in sensitive fields like economics or medical research, where
a single anomalous data point could lead to misleading conclusions if only the average were
considered. Because the median focuses solely on the rank and position of numbers rather than
their specific numerical weight, a value that is ten times larger than the rest of the dataset will have
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the same impact on the median as a value that is only slightly larger than the middle point. This

stability allows for a consistent measure of central tendency that is not easily manipulated by the
presence of a few extreme figures.

Furthermore, the median provides a layer of protection against measurement errors that often

plague large-scale surveys. If a respondent accidentally adds an extra zero to their income or if a
sensor malfunctions and records a maximum possible value, the mean will skyrocket, potentially
ruining the entire analysis. In contrast, the median will remain virtually unchanged, ensuring that
the results of the statistical inquiry remain grounded in reality and less susceptible to the volatility
of individual observations.

Analyzing Centrality in Heavily Skewed Distributions

Another major advantage of the median is its effectiveness in describing the center of skewed
distributions. Skewness occurs when the data is not symmetrical, resulting in a "tail" that

stretches toward higher or lower values. In a normal distribution, the mean and median are

identical; however, when data is right-skewed or left-skewed, the mean is pulled in the direction of
the tail. The median, however, maintains its position at the 50th percentile, accurately reflecting
the point where half the population lies above and half lies below.

In practical applications, such as analyzing household wealth or real estate prices, skewness is

the norm rather than the exception. For instance, in a neighborhood where most houses are valued
at approximately $300,000, but two massive estates are valued at $10 million each, the mean
would suggest a "typical" house price that is far higher than what any ordinary resident paid. The
median would ignore the disproportionate influence of the luxury estates and correctly identify the
$300,000 range as the true center of the market, offering much more actionable information to
prospective buyers and policymakers.

By using the median for skewed data, analysts can avoid the "Flaw of Averages," where an
arithmetic average provides a value that doesn't actually represent any significant portion of the

population. This is why the median is the standard metric used by government agencies when
reporting median household income. It ensures that the economic health of the "middle class" is

accurately captured without being inflated by the massive earnings of the top one percent of the
population.
The Primary Disadvantage: Exclusion of Granular Information

Despite its many strengths, the median possesses significant drawbacks, the most prominent
being that it does not utilize all of the observations in a dataset for its final calculation. In the

world of statistics, efficiency is often defined by how much information a metric can extract from a
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given sample. The mean is considered an efficient estimator because every single number in the

dataset contributes to the final result. If a single value changes, even slightly, the mean will reflect
that change. The median, however, is indifferent to changes in values that do not cross the central
threshold.

This lack of sensitivity can result in a significant loss of quantitative detail. For example, if you are
monitoring the performance of a factory's output and several machines begin to underperform
significantly, the median output might remain constant as long as the majority of machines stay at
their usual levels. The mean would immediately flag the drop in productivity, allowing for faster
intervention. By ignoring the specific values of the upper and lower halves of the dataset, the
median can sometimes mask important shifts or trends occurring at the extremities of the
distribution.

Furthermore, because the median is based on ordinal ranking, it lacks certain mathematical
properties that are essential for more advanced statistical inference. Many parametric tests,

such as the t-test or ANOVA, are built upon the mean and variance. Using the median often

requires moving to nonparametric statistics, which, while useful, can sometimes be less powerful
in detecting a true effect when the underlying assumptions of normality are met.

Mathematical Constraints and Aggregate Limitations

Another critical disadvantage is that the median cannot be used to determine the total sum of all
observations in a dataset. There is a simple and direct mathematical relationship between the

mean, the sample size, and the total sum: if you multiply the mean by the number of items, you

arrive at the total. This property is incredibly useful for budgeting, resource allocation, and
forecasting. Unfortunately, the median does not offer this utility. Knowing that the median sales
figure for a team is $5,000 tells you nothing about the total revenue generated by that team.

This limitation makes the median less ideal for administrative and financial planning. For instance,
if a school principal knows the mean cost of a student's lunch, they can accurately predict the total
budget required for the entire student body. If they only knew the median cost, they could be
significantly underfunded or overfunded, as the median does not account for the high-cost or low-
cost outliers that affect the total expenditure. Consequently, in any situation where the "bottom line"
or the aggregate total is the primary concern, the median is often relegated to a secondary role.

Additionally, the median is more difficult to manipulate algebraically. When combining two
datasets, you can calculate the new mean of the combined set if you know the means and sizes
of the original two. With the median, you cannot simply combine the medians of two groups to find
the median of the whole; you must merge the original raw data and re-sort it entirely. This
computational requirement can be cumbersome when dealing with massive big data environments
where re-sorting billions of records is a resource-intensive task.
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Practical lllustrations: The Advantage of Context

To better understand these theoretical concepts, let us examine a practical example involving a
distribution of annual salaries that is heavily right-skewed. In such a scenario, we might
calculate both the mean and median to see which provides a better description of the "average"
worker's experience.

Salary Distribution
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In this specific case study, the mean might suggest that a typical individual earns roughly $47,000
annually. However, closer inspection of the dataset reveals that the median salary is only
$32,000. The discrepancy exists because a few high-earning individuals (the outliers on the right
tail) are pulling the mean upward. If a policymaker used the mean to determine social assistance
eligibility, they might conclude that the population is wealthier than it actually is. The median
provides a more grounded and representative figure for the majority of the workers.

Consider another example involving the square footage of residential properties on a specific

street. If a developer builds two massive mansions among several modest cottages, the arithmetic
mean of the living space will increase dramatically. This would give the false impression that all
homes on the street are large.
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Square Footage of Homes
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In this housing dataset, the median would remain focused on the typical cottage size, ignoring the
outliers. This illustrates why the median is the preferred metric for descriptive statistics in

markets where extreme variations are common, as it prevents the "distortion" that occurs when a
few large values overwhelm the rest of the sample.

Academic Context: The Disadvantage of Positional Metrics

To highlight the disadvantages, let us look at an educational assessment scenario. Suppose a

class takes an exam, and we want to determine how the class performed as a whole. The initial
scores are as follows:

Scores: 68, 70, 71, 75, 78, 82, 83, 83, 85, 90, 91, 91, 92

In this dataset, the median score is 83. This seems like a reasonable representation. However,
consider what happens if the students at the bottom of the class perform significantly worse in a
subsequent testing period:

Scores: 22, 35, 38, 75, 78, 82, 83, 83, 85, 90, 91, 91, 92

Even though the scores for the bottom three students plummeted, the median remains exactly 83.
This perfectly demonstrates why the median is criticized for its lack of sensitivity. A teacher looking
only at the median might assume that the class is maintaining its performance level, failing to
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realize that several students are now in desperate need of remedial help. The mean, conversely,
would have dropped significantly, serving as an early warning sign of academic struggle.

This lack of sensitivity to data point movement within the halves of the distribution is a core reason
why the median is rarely used as the sole metric in high-stakes psychometric or performance-

based statistics. While it protects against outliers, it can also blind the analyst to genuine and
important changes in the dataset.

Selecting the Optimal Metric for Research Objectives

The decision to utilize the median or the mean ultimately rests on the specific nature of the data
and the objectives of the research. There is no "one-size-fits-all" answer in statistics; rather, the
choice depends on which metric provides the most honest and useful interpretation of the facts at
hand. When the data is symmetric and free of errors, the mean is often superior due to its
mathematical efficiency and its inclusion of every observation.

However, when faced with "dirty" data, heavy skewness, or influential outliers, the median
becomes the more reliable guardian of truth. It offers a "resistant" measure that describes the
experience of the typical subject without being hijacked by extreme cases. In many professional
reports, it is considered best practice to report both metrics. By presenting the mean and the
median side-by-side, the analyst allows the reader to see the degree of skewness in the data for
themselves, providing a comprehensive view of the distribution.

In conclusion, the median is a powerful tool for finding the center of a dataset when the
arithmetic average would be misleading. While it lacks the aggregate summation properties and

the mathematical sensitivity of the mean, its ability to withstand the pressure of outliers makes it
essential for accurate social, economic, and scientific reporting. Understanding these trade-offs is
key to becoming a proficient user of statistics and a discerning consumer of data-driven
information.

Further Explorations in Statistical Centrality

To deepen your understanding of how these measures influence data analysis, it is helpful to

explore more advanced tutorials and theoretical frameworks. Proper application of central
tendency is just the beginning of a comprehensive statistical journey.
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