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A right skewed histogram (or positively skewed distribution) represents a frequency distribution

where the majority of the data points are clustered towards the lower values, creating a long,

gradual "tail" that extends to the right side of the graph. This visual characteristic indicates that

while most observations fall within a narrow, lower range, there are a few disproportionately high

values--known as outliers--that pull the distribution's average toward the positive direction.

Understanding this type of skewness is essential in statistical analysis, as it profoundly affects

which measures of central tendency (like the mean or median) are most appropriate for

summarizing the dataset.

Common real-world phenomena often produce distributions that are naturally right skewed.

Examples of data sets fitting this pattern include metrics such as individual income distribution,

reaction times in psychological experiments, house prices in most urban markets, and health

metrics, such as Body Mass Index (BMI) or hospital stays duration. In these instances, the bulk of

the population records lower or moderate values, while an increasingly smaller fraction of the

population achieves extremely high values, stretching the upper limit of the distribution far beyond

the central cluster.

Fundamentals of Histogram Construction

A histogram is a powerful graphical tool used in statistics to represent the distribution of numerical

data. It consists of adjacent rectangular bars erected over discrete intervals (or bins), where the

area of each bar is proportional to the frequency of observations falling within that interval. Unlike a

standard bar chart, the bars in a histogram typically touch, emphasizing the continuity of the data

range. Analyzing the shape of this distribution--whether it is symmetrical, uniform, bimodal, or

skewed--provides critical insights into the underlying process generating the data.

When we analyze the shape, we look specifically for the presence of a "tail." We define a

histogram as right skewed, or positively skewed, if this distribution has a noticeable, elongated tail

stretching towards the higher values on the right side of the x-axis. This asymmetry is the defining

feature, indicating that the distribution is not centered around its average point.
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It is important to understand the terminology associated with this statistical shape. The terms "right

skewed" and "positively skewed" are interchangeable, both describing distributions where the bulk

of the data lies to the left and the long tail extends into the positive direction. This characteristic

shape directly influences the statistical properties of the dataset, particularly the relationship

between the central tendency measures.

Defining Characteristics of Right Skewness

A distribution that is significantly right skewed exhibits two primary statistical and visual properties

that differentiate it from normal or left-skewed distributions. These characteristics are essential for

accurately interpreting the data and deciding on appropriate statistical modeling techniques.

Recognizing these features allows analysts to quickly diagnose the nature of the data distribution.

The first key characteristic relates to the location of the highest frequency, or the mode, within the

histogram.

The peak of the distribution is concentrated on the left side (lower values). This means the

mode--the most frequently occurring value--is found significantly closer to the minimum end of the

data range. The concentration of observations here reflects that the majority of measured

instances are relatively low, with the frequency dropping off sharply thereafter.
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The second, and perhaps most statistically defining characteristic, involves the relative positions of

the mean and the median. This relationship is a direct consequence of the presence of extreme

high values (the right tail).

The mean is greater than the median. In any skewed distribution, the mean (average) is pulled

significantly toward the direction of the long tail due to the influence of large, outlying observations.

Conversely, the median (the middle value) is resistant to these outliers and remains close to the

central bulk of the data. Therefore, in a right skewed distribution, the mean value will be larger than

the median value.
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What Generates Right Skewed Distributions?

A fundamental prerequisite for a histogram to become right skewed is the existence of natural

constraints on the data range. Specifically, this type of skewness typically arises when there is a

strict lower limit--often zero--that the variable cannot fall below, coupled with an absence of a

practical or theoretical upper limit. This boundary condition allows for unbounded positive values,

which, even if rare, can dramatically stretch the distribution to the right.

Consider variables where values cannot be negative, such as time, counts, or monetary amounts.

For instance, the time taken to complete a task must be greater than or equal to zero. While most

people finish the task quickly, a few individuals might take an extraordinarily long time due to

unforeseen circumstances, creating high-value outliers. These constraints ensure that the

observations are crammed against the lower boundary, forming the main peak, while the potential

for extreme positive values forms the tail.

The most illustrative real-life example demonstrating this principle is the distribution of income

within a national economy. The minimum income a person can earn is theoretically zero (or a low

minimum wage threshold), imposing a firm left boundary. However, there is no maximum limit on

the wealth or income an individual can generate. This lack of an upper constraint allows for multi-

million dollar incomes, which, though sparse, are influential enough to significantly pull the

distribution into a positive skew.
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Case Study: The Distribution of Income

The income distribution of a country serves as a classic and easily understood example of a right

skewed dataset. If we were to collect data on the annual salaries of every employed person, we

would observe a dense cluster of individuals earning average or slightly below-average wages,

perhaps centered around $40,000 to $60,000 per year, depending on the country. This

concentration of middle-class earnings forms the high peak on the left side of the histogram.

Moving further along the x-axis, the frequency rapidly decreases as salaries climb into the six

figures. Eventually, we encounter the small fraction of the population--executives, highly successful

entrepreneurs, and investors--whose earnings reach hundreds of thousands or even several

millions of dollars annually. These massive incomes, despite representing only a tiny percentage of

the total data points, extend the distribution far to the right, forming the long, characteristic tail of

the positively skewed distribution.

When visualized, this dataset clearly shows the majority grouped at the lower end, confirming that

the distribution is fundamentally unequal and positively skewed. Analyzing this histogram shape

informs economic policy, as relying solely on the average income (the mean) might inaccurately

portray the financial reality of the typical citizen.

Statistical Implication: Mean Versus Median

The most critical consequence of right skewed data is the divergence between the mean and the
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median. While the median represents the true center of the data (50% of values fall above and

50% fall below it), the mean is sensitive to every single value, particularly the extreme ones. In a

positively skewed scenario, the high-value outliers inflate the sum of all values, thereby pulling the

resulting average upwards, away from the bulk of the data.

To illustrate this concept clearly, let us consider two hypothetical datasets representing the income

of 10 individuals, demonstrating how a single outlier can drastically alter the mean while leaving

the median relatively untouched.

Dataset 1: Baseline Scenario (Moderately Skewed)

This dataset shows a typical distribution of incomes, with a moderate spread:

Dataset 1: $30k, $35k, $35k, $40k, $50k, $55k, $55k, $70k, $90k, $110k

Here are the calculated measures of central tendency for this baseline:

Mean: $57,000

Median: $52,500 (The average of the two middle values, $50k and $55k)

Notice that even in this moderate case, the mean is slightly higher than the median, suggesting a

mild positive skew.

The Impact of Extreme Outliers

Now, let us examine the profound impact when we introduce a single, extremely high outlier into

the dataset, simulating a multi-million dollar earning individual. We replace the highest value in

Dataset 1 ($110k) with a much larger value ($2.5 million).

Dataset 2: Extreme Outlier Scenario (Highly Skewed)

Dataset 2: $30k, $35k, $35k, $40k, $50k, $55k, $55k, $70k, $90k, $2,500k

The recalculated measures of central tendency for the second dataset are dramatically different:

Mean: $296,000 (A significant increase)

Median: $52,500 (Remains unchanged)

This numerical comparison clearly demonstrates the principle: the single high outlier value of $2.5

million causes the mean income to increase significantly, making it seem that the "average" person

earns nearly $300k. However, the median remains $52.5k, accurately reflecting that half of the

individuals still earn less than this amount. When plotted, this distribution would yield a textbook

right skewed histogram, with the $2.5 million value positioned far out on the right tail.
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Contrasting Right Skewed and Left Skewed Histograms

To fully appreciate the properties of a right skewed distribution, it is helpful to contrast it with its

mirror image: the left skewed histogram (or negatively skewed distribution). While the right-

skewed pattern has a tail extending to the positive (high) side, the left-skewed pattern has its "tail"

extending to the negative (low) side of the distribution.

A left skewed distribution indicates that the majority of the observations are clustered toward the

higher values, while a few extreme, low-value outliers pull the distribution toward the left. Examples

of left-skewed data often include performance metrics where perfect scores are common, such as

exam scores where most students score highly, or the lifespan of manufactured products, where

most items last a long time before failure.

The properties of a left skewed histogram are the exact inverse of those found in a right-skewed

distribution:

1. The peak of the distribution is concentrated on the right side (higher values). The mode is

near the maximum possible value.

2. The mean is less than the median. The few small outliers drag the mean downwards, making

it lower than the central median value.

Understanding both forms of skewness is crucial for descriptive statistics, as the shape of the

histogram dictates not only how the data is summarized but also which advanced statistical tests
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are valid for subsequent analysis.

Further Exploration in Distribution Analysis

Analyzing the skewness of a dataset is often the first step in sophisticated statistical modeling.

When a distribution is highly skewed, standard parametric tests that assume normality (like T-tests

or ANOVA) may yield inaccurate results. Consequently, data transformation techniques, such as

applying logarithmic scales, are frequently employed to normalize right skewed data before fitting

models.

For those interested in delving deeper into frequency distributions and statistical visualizations,

further tutorials and resources are available on related topics. These resources explore concepts

such as kurtosis (the peakedness of a distribution), different types of probability distributions (like

the Normal or Poisson distributions), and methods for identifying and treating outliers in large

datasets.

The following tutorials provide additional information about histograms and statistical shapes:
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