SOME NOTES FROM CHAPTER 3

Section 3.2 - Chebyshev’s Theorem


For any set of data (either population or sample) and for any constant k greater than 1, the proportion of the data that must lie within k standard deviations on either side of the mean is at least 1-1/k^2

· For any set of data

· At least 75% of the data fall win the interval from µ- 2σ to µ+ 2σ                                       

(Within 2 standard deviations from the mean)
· At least 89% of the data fall win the interval from µ- 3σ to µ+ 3σ

(Within 3 standard deviations from the mean)

· At least 93.8% of the data fall win the interval from µ- 4σ to µ+ 4σ

(Within 4 standard deviations from the mean)

Empirical Rule and Range Rule of Thumb



 SHAPE  \* MERGEFORMAT 



Empirical Rule (section 6.1)

For a distribution that is symmetrical and bell-shaped (normal distribution)

· About 68% of the data fall within the interval from µ- σ to µ+ σ                                       

(Within 1 standard deviation of the mean)

· About 95% of the data fall within the interval from µ- 2σ to µ+ 2σ

(Within 2 standard deviations of the mean)

· About 99.7% of the data fall within the interval from µ- 3σ to µ+ 3σ

(Within 3 standard deviations of the mean)

Range rule of thumb (section 6.2) 

The range rule of thumb is based on the principle that for many data sets (symmetrical, bell shaped), the vast majority (such as 95%) of sample values lie within two standard deviations of the mean.

To roughly estimate the standard deviation, use: 

s ~ (highest value – lowest value)/4

To roughly estimate the minimum and maximum “usual” sample values, use:

Minimum “usual” value ~ mean – 2 * standard deviation

Maximum “usual” value ~ mean + 2 * standard deviation

Choosing an appropriate number to describe the data

Measuring the center of a distribution

· The mean cannot resist the influence of extreme observations. It is not a resistant measure of the center

· The median is a resistant measure of the center.

· If the distribution is symmetric, the mean and median are the same.

· If the distribution is close to symmetric, the mean and median are very close in values.

· In a skewed distribution, the mean is farther out in the long tail than is the median

Measuring the spread of a distribution – Box Plots and the 5-number summary

· The minimum and maximum values show the full spread of the data (but they may be outliers)

· The interquartile range marks the spread of the middle half of the data.

· In a symmetric distribution, the first and third quartiles are equally distant from the median

· In most distributions that are skewed to the right, the third quartile will be farther above the median than the first quartile

· The standard deviation measures spread by looking at how far the observations are from their mean

Choosing measures of center and spread

· The five-number summary is usually better than the mean and standard deviation for describing a skewed distribution or a distribution with strong outliers. 

· Use the mean and standard deviation only for reasonably symmetric distributions that are free of outliers.

Example 1: Distributions of incomes are usually skewed to the right. Which measure of the center is more appropriate? Why? 

· Reports about incomes and other strongly skewed distributions usually give the median rather that the mean.

Example 2: The mean and median selling price of existing single-family homes sold in June 2002 were $163,900 and $210,900. Which of these numbers is the mean and which is the median? Explain how you know.
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