Statistics Quarter 1:  Exploratory Data Analysis

Section 2: Sample Mean, Trimmed Mean, Median, Quartiles, Outliers and Outliers 


Definitions and Formulas:

A sample is a select group from a population.  The size of the sample is denoted “n”.

A sample mean, denoted 
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 (pronounced “x-bar”), is an average of n sampled observations.  

The formula is 
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To calculate a trimmed mean, denoted Trmean, remove the smallest 5% and the largest 5% of the values (rounded to the nearest integer), and then average the remaining values.

A median, denoted Med, defines the value that falls in the middle.  The data must be arranged in order to find the median.

Quartiles are the 25th percentile, the 50th percentile, and the 75th percentile.  The 50th percentile is called the 2nd quartile (Q2) and is simply the median.  The 25th percentile is called the first quartile (Q1) and is the median of the first half of the data (this does not include the median). The 75th percentile is called the third quartile (Q3) and is the median of the second half of the data (this does not include the median).  

An observation is considered an outlier if its value exceeds the upper or lower outlier fence.  The Upper Fence (UF) is calculated as UF = Q3 + 1.5(Q3 – Q1).  

The Lower Fence (LF) is calculated as LF = Q1 – 1.5(Q3 – Q1).  

Q3 – Q1 is often referred to as the inner quartile range (IQR) so the fences are often noted as: 

UF = Q3 + 1.5IQR and LF = Q1 – 1.5 IQR.

A mode is simply the value that occurs most frequent.  A set of data may have more than one mode.

Example 1.  Consider the following set of numbers.

{75, 49, 49, 98, 90, 71, 73, 87, 73, 46, 68} In order: {46, 49, 49, 68, 71, 73, 73, 75, 87, 90, 98}
Sample mean: 
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Trimmed mean:  n = 11.  5% of 11 = (0.05)(11) = 0.55 which rounds up to 1.  So eliminate the lowest 1 value and highest 1 value, namely 46 and 98.  

TrMean = 
[image: image4.wmf]56

.

70

9

90

87

75

73

73

71

68

49

49

=

+

+

+

+

+

+

+

+


Median: Med = 73.  {46, 49, 49, 68, 71, 73, 73, 75, 87, 90, 98}


1st Quartile: Q1 = 49.  {46, 49, 49, 68, 71, 73, 73, 75, 87, 90, 98}

3rd Quartile: Q3 = 87.

Inner Quartile Range: IQR = Q3 – Q1 = 87 – 49 = 38.

Lower Outlier Fence: LF = Q1 – 1.5IQR = 49 – 1.5 (38) =  – 8. (no outliers)

Upper Outlier Fence: UF = Q3 + 1.5IQR = 87 + 1.5 (38) = 144.  (no outliers)

Conclusion: Because no values are less than –8 and none larger than 144, we say there are no outliers present in the data set.

Mode:  There are two modes, namely 49 and 73.

Example 2.  Consider the following set of numbers already in order.

{50, 55, 61, 61, 62, 62, 62, 62, 62, 63, 63, 64, 64, 64, 64, 64, 64, 65, 65, 66, 66, 66, 66, 67, 67, 68, 70, 71, 71, 72, 73, 74, 76, 76}

Sample Mean: 
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Trimmed Mean: n = 34.  5% of 34 = (0.05)(34) = 1.7 which rounds to 2.  So eliminate the lowest 2 values and highest 2 values, namely 50, 55, 76, and 76.

TrMean = 
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Median: Med = 64.5 

{50, 55, 61, 61, 62, 62, 62, 62, 62, 63, 63, 64, 64, 64, 64, 64, 64, 65, 65, 66, 66, 66, 66, 67, 67, 68, 70, 71, 71, 72, 73, 74, 76, 76}
{50, 55, 61, 61, 62, 62, 62, 62, 62, 63, 63, 64, 64, 64, 64, 64, 64, 65, 65, 66, 66, 66, 66, 67, 67, 68, 70, 71, 71, 72, 73, 74, 76, 76}

Quartiles and Outliers: Q1 = 62, Q3 = 68, IQR = 6, LF = 53, UF = 77.  Conclusion: There is one outlier, namely 50 as it falls below the lower fence of 53.  Note that 50 was an outlier mathematically, but really is not that far away from the others and its value certainly had little affect on the mean.

Mode is 64.

average = 64.5
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