

DEF:   The average (the mean) of a set of N numbers is obtained by adding the numbers and dividing by N.


DEF:   The median is a number that separates the data into two equal halves. Half of the numbers are less than or equal to the median and they form the lower half, and half of the numbers are greater than or equal to the median and they form the upper half.


Finding the median of N numbers
Step 1: Sort the data set (increasing order).

Step 2: a) When N is odd, the median is the number in position (N+1)/2 (from the left) in the sorted data set.


    b) When N is even, the median is the number halfway between the numbers in position N/2 and (N/2)+1 (from the left) in the sorted data.


DEF:   The quartiles: There are three quartiles: Q1, Q2, Q3. The first quartile (Q1) is the number such that one-quarter of the numbers in the data set are less than or equal to it, and three-quarters of the numbers in the data set are greater than or equal to it. The other 2 quartiles can be defined similarly.


Finding the quartiles of a data set
Step 1: Sort the data set (increasing order).

Step 2: Find the median M (this is Q2). Find the lower and the upper halves of the data set. Find the median of the lower half (this is Q1); find the median of the upper half (this is Q3).

Example:

The median and the quartiles for the data set:

a) 15, 13, 14, 21, 23, 43, 32, 45, 14, 22, 16.

i) First, we sort these 11 numbers from smallest to largest:

13, 14, 14, 15, 16, 21, 22, 23, 32, 43, 45.

ii) The median of the set is the sixth number, namely, 21.

iii) The first quartile is the median of the lower half (i.e., the first 5 numbers). The median of the first 5 numbers is the third number. Thus, Q1 = 14. (the second 14, not the first 14!)

iv) The third quartile is the median of the upper half (i.e., the last 5 numbers). This is the third number counting from the right. Thus, Q3 = 32.

b) 1, 1, 2, 2, 3, 3, 3, 4, 5, 5, 6, 6, 7, 8, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12.

i) First, observe that these 24 numbers are already sorted.

ii) With 24 numbers, none of them can be designated as the middle number. The closest to the middle would be the twelfth and the thirteen numbers from the left. Since we don’t want to choose between them, we split the difference and declare that the median in this case is the number halfway between the twelfth number (6) and the third number (7), namely, 6.5.

iii) The first quartile is the median of the lower half (i.e., the first 12 numbers). The median of the first 12 numbers is between the sixth number and the seventh number. Thus, Q1 = 3.

iv) The third quartile is the median of the upper half (i.e., the last 12 numbers). This is between the sixth number and the seventh number counting from the right. Thus, Q3 = 9.5.

DEF:   The five-number summary of a data set is given by: the lowest value of the data (called the Min), the first quartile (Q1), the median (M), the third quartile (Q3), and the largest value of the data (called the Max).


OBS:   A good profile of a large data set can be provided by this five-number summary.


Note:   To describe the spread of a data we can use several different ways; the most commonly used ones are: the range, the interquartile range, and the standard deviation.


DEF:   The range of a data set is the difference between the highest and the lowest values of the data (Range = Max – Min).


OBS:   As a measure of spread, the range is useful only if there are no outliers, since the outliers can significantly affect the range. For example, for the Stat 101 data set, the range of the exam scores is 24 - 1 = 23 points, but without the outliers, the range would be 16 - 6 = 10.


DEF:   The interquartile range (IQR) of a data set is the difference between the third quartile and the first quartile (IQR = Q3 – Q1) and it tells us how spread out the middle 50% of the data values are.


OBS:   The IQR eliminates the possible distortion caused by outliers. For many types of real-world data, the interquartile range is a useful measure of spread. When the five-number summary is used, both the range and the interquartile range come, essentially, free in the bargain. For the 1998 SAT math scores discussed last time in one of the example, we have a range of 600 (800 – 200), because, as we discussed earlier, there were students who scored the minimum 200 and students who scored the maximum 800. Given that the first quartile was Q1=430 and the third quartile was Q3 = 590, the interquartile range is Q3 – Q1 = 160 points.


The most important and most commonly used measure of spread for a data set is the standard deviation (SD). The key concept for understanding the standard deviation is the concept of deviation from the mean. The idea is to measure spread by looking at how far each data point is from a fixed reference point. If we pick a good reference point, the "distances" between it and each data point could give a good description of the spread of the data. The reference point we will use is the mean (average) of the data set. Imagine that we plant a flag there and that we measure how far each data point is from the flag by taking the difference (data value - mean value). These numbers are called the deviations from the mean.


OBS:   The deviations from the mean are themselves a data set, which we would like to summarize. One way would be to average them, but if we do that, the negative deviations and the positive deviations will always cancel each other out, so that we end up with an average of o. (See Exercise 81.) This, of course, makes the average useless in this case. The cancellation of positive and negative deviations can be avoided by squaring each of the deviations.

DEF:   The squared deviations are never negative, and if we average them out, we get an important measure of spread called the variance. If we take the square root of the variance, we get the standard deviation.


Finding the SD of a data set
Step 1: Find the average of the data set. Call it A.

Step 2: For each number xi in the data set, find its deviation from the mean (Δi): 
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Step 3: Find the variance of the data set, i.e. the average of the squared deviations: 
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Step 4: Find the standard deviation: 
[image: image3.wmf]Var

SD

=

.

_1116274471.unknown

_1116274490.unknown

_1116274435.unknown

