3.3.1

3.3: Measures of Central Tendency and Dispersion from Grouped Data

Sometimes we only have access to a frequency distribution of the data, and not to the raw data.
(This is often called grouped data.) For grouped data, we can approximate the mean, but cannot
calculate the mean exactly. Smaller class widths (intervals) generally result in a better
approximation.

Approximating the mean of a frequency distribution:

The Mean: Grouped Data:
A data set of n measurements is grouped into K classes in a frequency table. If X. is the midpoint

of the ith class interval and f, is the ith class frequency, then the mean of the grouped data is

K
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[mean] = where
n
X =[mean] if data set is a sample
=[mean] if data set is the population
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Example 1: Find the mean for the grouped data. ety 0
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Example 2: Find the mear“lr for the grouped data.
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\))9/ Approximating the variance and standard deviation of a frequency distribution: m +>
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Variance and standard deviation for grouped data:

Suppose a data set of n sample measurements is grouped into K classes in a frequency table,
where X is the midpoint and f; is the frequency of the ith class interval.

Then the sample variance s* for the grouped data (with mean X ) is given by
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where n= z f, = total number of measurements .
i=1

Then the sample standard deviation s for the grouped data (with mean X ) is given by
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Recall:

Standard Deviation = +/Variance

Example 1: Suppose that the price-earning ratios of some randomly selected stocks are given
in the following table. Find the mean, variance and standard deviation for the sample.
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The weighted mean:

When calculating the mean of a set of scores, each score carries the same weight. To calculate
the mean, we add all the scores, and divide by the number of scores. Therefore, no score carries
more weight/importance than any other score.

In a weighted mean, some scores are weighted more heavily than others. We multiply the scores
by the corresponding weights, then divide by the total of the weights.

The Weighted Mean:
Suppose a data set has n measurements, and that each measurement X; is associated with a

weight W, . Then the weighted mean of the set of measurements is

n
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[mean] = where

n W +W, +...+W
- Wi 1 2 n

X =[mean] if data set is a sample

M =[mean] if data set is the population

Example 2: Suppose the components of a college class are weighted as follows:

Homework (15%), Quizzes (15%), Computer Lab (10%), Midterm Exam (30%), and Final Exam
(30%). Suppose a student’s grades for homework, quizzes, lab, midterm, and final were 92, 80,
100, 75, and 76, respectively. Calculate the student’s course average.
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Example 3: Using the weights in the above example, and using the same homework, quizzes,
lab, and midterm grades (92, 80, 100, 75), what grade must the student receive on the final exam

to earn an 80% course average and thus a B in the course? = S cal @ gan~ %m\d\_q
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Example 4: Suppose a student takes ten courses during the academic year, earning the
following grades. Calculate the student’s grade point average (GPA).

Calculus I (4 credit hours): A B =) & ”&m‘”‘ ?%5
Physics I (5 credit hours): C

History (3 credit hours): B 3 =) 5 %ﬁ»&*\ T*S
English Literature (3 credit hours): B

Racquetball (1 credit hour): B

Calculus II (4 credit hours): B c, =) Y CGMA’\ Q"‘S
Physics I (5 credit hours): C -
Government (3 credit hours): A "D % ( 6@& '\D S

Speech (3 credit hours): D
Psychology (3 credit hours): A
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Example S:  Suppose 30% of a car manufacturer’s vehicles get 22 miles per gallon (MPQG),
27% get 35 MPG, 8% get 49 MPG, and 35% get 29 MPG. What is the average MPG for all the
company’s cars?
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