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Understanding data distribution is foundational to statistical analysis, and one of the most common

visual tools used for this purpose is the histogram. When examining these graphical

representations, we often encounter variations in symmetry. A left skewed histogram, also known

as a negatively skewed distribution, is a crucial pattern to recognize, characterized by its

distinctive asymmetrical shape where the majority of the data is concentrated on the high end of

the scale.

A left skewed histogram is defined by a long, tapering tail extending toward the lower values (the

left side of the graph). This asymmetrical shape indicates a higher frequency of larger values and a

lower frequency of smaller values. This imbalance significantly affects the measures of central

tendency, primarily pulling the mean value towards the tail, resulting in the mean being less than

the median.

The visual impact immediately alerts the statistician or analyst to the fact that the dataset is

weighted heavily towards the larger numbers. The concentration of high-frequency bins on the right

side contrasts sharply with the sparse data spread across the left, creating a graphical depiction

that reveals the underlying characteristics of the sampled population or phenomenon being

measured.

A histogram is a powerful graphical display method that organizes a group of data points into

user-specified bins or ranges. This charting technique allows us to visualize the underlying

distribution of values within a dataset, providing immediate insights into its shape, center, and

spread.

We say that a histogram is left skewed if it possesses a prominent "tail" stretching out on the left

side of the distribution. This long tail consists of the low-end outlier values, confirming the data's

negative skewness:
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Note: A left skewed histogram is often referred to as a negatively skewed distribution, because the

mathematical coefficient of skewness for such data will yield a negative number, reflecting the

asymmetry towards the lower bound.

Defining Characteristics of Negative Skewness

A left skewed distribution exhibits specific, measurable properties that distinguish it from symmetric

or right skewed data. These characteristics are essential for accurate descriptive statistics and for

selecting appropriate analytical methodologies. The two primary graphical and statistical properties

define this shape:

The visual features reveal the density of the observations. Because the majority of the data is

concentrated on the high end of the scale, the graphical peak will reflect this density, while the

scattered low outliers form the long tail. The statistical features, involving the relationship between

the mean and median, provide quantitative confirmation of the asymmetry.

A left skewed histogram has the following two definitive properties:

1. The peak of the distribution is on the right side. This means the mode (most frequent value)

is the largest of the central tendency measures, situated towards the higher values in the dataset.
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This clustering on the right side is the defining visual characteristic, indicating that most observed

values fall within the higher range of the measured variable.

2. The mean is less than the median. This is the quantitative signature of negative skew. The

relationship among the measures of central tendency is typically ordered as Mode > Median >

Mean, confirming that the mean is being pulled disproportionately toward the low-value outliers.
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Underlying Causes of Left Skewness in Data

Understanding why a histogram assumes a left skewed shape requires examining the context of

the data collection. Negative skewness is frequently observed in metrics where there is a strong

upward force, such as performance mastery, successful outcomes, or variables with natural upper

boundaries that most observations approach.

A histogram is left skewed when it is statistically uncommon for a variable to take on a small value

and much more common for a variable to take on values concentrated around a larger value. This

scenario often arises due to ceiling effects, where the measuring instrument or scale has a fixed

maximum, and the population being studied largely succeeds in reaching that maximum.

Consider the measurement of skill acquisition: if a group of subjects is highly trained, their

performance scores will cluster near 100%, leading to a negatively skewed distribution. The few

outliers at the low end are not reflective of the typical performance but rather represent rare

deviations. This contrasts with symmetric data, where values are equally likely to fall above or

below the center point.

Real-World Illustration: Analyzing Exam Scores

The distribution of scores on a routine educational assessment provides an excellent, accessible

example of left skewness. This occurs when the test is relatively easy or when the students are

exceptionally prepared, forcing the majority of scores toward the higher end of the grading scale.
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One real-life example of a left skewed histogram would be exam scores among students. If the

exam is designed to test basic comprehension, most students will pass with high marks.

Most students might score between 70 and 90 on a particular exam, clustering around the high

marks, and it's extremely uncommon for many students to score near a zero. The rarity of low

scores means that the bars on the left side of the histogram will be very short, thus forming the

long tail.

When we create a histogram to visualize the distribution of exam scores for some class, the

resulting chart clearly illustrates the left skew:

Why is the Mean Less than the Median in a Left Skewed Histogram?

The discrepancy between the mean and the median is the most precise diagnostic feature of a

skewed distribution. This difference arises because the mean is a calculated average that

incorporates the exact value of every observation, making it highly susceptible to the influence of

outliers.

In a left skewed histogram, the mean is less than the median because the dense concentration of

high-frequency values on the right side of the distribution firmly anchors the median value at a

higher point. Meanwhile, the few extreme low values in the left tail exert a powerful gravitational

pull on the mean, dragging it below the center point established by the median.
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This dynamic highlights why simply reporting the mean for skewed data can be misleading. If we

were to state the average exam score (the mean) without acknowledging the skew, the resulting

figure would inaccurately suggest a lower typical performance level than what is truly represented

by the majority of students (the median).

To illustrate this with the specific dataset:

Dataset: 24, 45, 56, 71, 78, 80, 81, 81, 82, 83, 84, 85, 85, 89, 91, 91, 92, 93, 96, 97

Here are the calculated mean and median values of this dataset:

Mean: 79.2

Median: 83.5

The mean value (79.2) is dragged lower by the students who scored very low (e.g., 24 and 45),

acting as leverage points on the average. The median value (83.5) remains positioned closer to the

cluster of high scores, serving as a much better measure of the typical score achieved by the

class.

If we plot this distribution, it would be a left skewed histogram with most of the values concentrated

on the right side of the histogram.

Contrasting Left Skew and Right Skewed Distributions

The distinction between the two primary forms of asymmetry--positive and negative skewness--lies

fundamentally in the direction of the tail and the resultant order of central tendency measures. This

distinction guides the statistical interpretation of the data generation process.

The opposite of a left skewed histogram is a right skewed histogram, which is characterized by

positive skewness where the long tail extends to the right (high values).

A right skewed distribution typically occurs when variables have a lower boundary (like zero) but no

upper limit, such as income, asset value, or waiting times. In these cases, the majority of

observations are small, and the rare, massive outliers pull the average up.

This is a type of histogram that has a "tail" on the right side of the distribution:
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This type of histogram has the following distinguishing properties:

1. The peak of the distribution is on the left side (towards lower values).

2. The mean is greater than the median (Mean > Median), pulled up by the high positive

outliers.

Notice that these properties are the exact inverse of those defining a left skewed histogram.

Read more about right skewed histograms in dedicated statistical resources covering data

visualization and descriptive statistics.

Implications for Statistical Modeling

Detecting left skewness is vital because many standard inferential statistical methods, such as

correlation and regression analysis, assume the underlying data is normally distributed

(symmetric). When dealing with a significantly left skewed distribution, applying these methods

without adjustment can lead to inaccurate parameter estimates and unreliable hypothesis test

results.

To address negative skewness, statisticians often employ remedial measures. One common

technique is data transformation, such as reflecting the data and then applying a log or square root

function, which helps normalize the distribution and validate the assumptions of parametric tests.

Alternatively, switching to non-parametric tests, which make no assumptions about the shape of

the distribution, provides a robust solution when transformation is impractical or ineffective.
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Summary and Further Resources

In summary, a left skewed histogram is a vital concept in descriptive statistics, visually signaling a

concentration of high values and the presence of low-end outliers. Its defining characteristics--a tail

on the left, a peak on the right, and the inequality of Mean < Median--are essential markers for

identifying the underlying pattern of the data and choosing the correct methods for subsequent

analysis.

The following tutorials provide additional information about histograms and their use in statistical

analysis:
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