
Descriptive statistics



Learning Objective (LO)

LO1: to identify parameters in descriptive
statistics

LO2: to summarize/ describe data

LO3: To illustrate/ report data
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Statistical Methods

• Descriptive statistics

–Collecting and describing data

• Inferential statistics

–Drawing conclusions and/or making 

decisions concerning a population based 

only on sample data
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Descriptive Statistics

• Collect data

–e.g. Survey

• Characterize data

–e.g. Sample mean = 

• Present data

–e.g. Tables and graphs
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Why We Need Data

• To provide input to survey

• To provide input to study

• To measure performance of service or 
production process

• To evaluate conformance to standards

• To assist in formulating alternative courses of 
action

• To satisfy curiosity
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Data Sources

Primary

Data Collection

Secondary

Data Compilation

Observation

Experimentation

Survey

Print or Electronic 
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Categorical

(Qualitative)

Discrete Continuous

Numerical

(Quantitative)

Data

Types of Data

• Ordinal

• Norminal
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Graphing Categorical Data: Univariate 
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Tabulating and Graphing Numerical 
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• Measures of central tendency

– Mean

– Median

– Mode

• Measures of dispersion

– Range

– Interquartile range

– Variance and standard deviation

– Coefficient of variation





Mean
• The sum of the measurements divided by the total

number of measurements or better known as the
average.

• There is only 1 mean.

• Work well if data is reasonably symmetric and
unimodal (“bell-shaped”)

• Not good measurement if got extreme data values
(“outliers”) are present & data are skewed

• Value is influences by extreme measurements

• Applicable to quantitative data only.
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Median

• The middle value when the measurements are arranged
from lowest to highest.

• 50% of the measurement lie above it and 50% fall below it.

• Often used to measure the midpoint of a large set of
measurement.
– median = 50th percentile = second quartile (Q2)

• There is only 1 median

• Not influenced by extreme measurements.

• Applicable to quantitative data only.



• If the number of observations (n) is odd, the median is the middle value,
or the [(n+1)/2]th observation.

• If n is even, the median is usually calculated as the average of the two
middlemost values- that is, the average of the [(n/2)]th observation and
the [(n/2) + 1]th observation.
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Mode

• The measurement that occurs most often ( with the
highest frequency )

• Commonly used as a measure of popularity.

• There can be more than 1 mode.

– Unimodal, bimodal or multimodal

• Not influence by extreme measurements.

• Applicable for both qualitative and quantitative data.
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Measures of Variability

• It is not sufficient to describe a data set using only
measures of central tendency

• Need to determine how dispersed/ spread out the data
is.

• Measures of variability/spread includes

– Range

– Percentile / Quartile

– Deviation / Standard Deviation (sisihan piawai)

– Variance

– Coefficient of variation



Range

• Measure of variation
• The difference between the largest and the smallest

measurement / observations of the set.

• It is easy to compute but very sensitive to outliers.

• Does not give much information about the pattern of
variability

• Ignores the way in which data are distributed
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Percentile / Quartile
• The pth percentile of a set of n measurements arranged

in order of magnitude is that value that has at most p%
of the measurements below it and at most ( 100 – p ) %
above it.

• Example: 60th percentile has 60% of the data below it
and 40% above it.

• Percentile of interest are the 25th, 50th, 75th, percentiles
often called the lower quartile, median, and upper
quartile.

• Interquartile range – difference between the upper and
lower quartile
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Quartiles
• Split Ordered Data into 4 Quarters

• Position of i-th Quartile        

• and      are Measures of Noncentral Location
• = Median, A Measure of Central Tendency
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Skewness

• Relationship of the mode, median, mean and trimmed
mean is reflected through the skewness of the data.

• Skewness of the data measures how the data is
distributed.

• Zero Skewness
– symmetrical ( Mode = Median = Mean)

• Positive Skewness
– skewed to the right ( Mode < Median < Mean )

• Negative Skewness
– skewed to the left ( Mode > Median > Mean )



Skewness
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Variance and Standard Deviation

• The variance of a set of n measurements x1, x2, … , xn

with mean y is the sum of the squared deviations divided
by n – 1.

• The standard deviation of a set of measurement is
defined to be the positive square root of the variance.

• Both measure how spread out the data is from the mean.
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Comparing Standard Deviations

Mean = 15.5

s  = 3.338

11    12    13    14    15    16    17    18    19    20   21

11    12    13    14    15    16    17    18    19    20   21

Data B

Data A

Mean = 15.5

s = .9258

11    12    13    14    15    16    17    18    19    20   21

Mean = 15.5

s = 4.57

Data C



Coefficient of Variation

• Measures the variability in the values in a population
relative to the magnitude of the population mean.

• CV = Standard Deviation

|Mean|

• The CV is a unit-free number, it is useful when comparing
variations of different sets of data.
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Comparing Coefficient of Variation
• Stock A:

– Average price last year = $50
– Standard deviation = $5

• Stock B:
– Average price last year = $100
– Standard deviation = $5

• Coefficient of variation:

– Stock A:

– Stock B:
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