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2-1: Overview
Definitions
· Center: a representative or average value that indicates where the middle of the data set is located
· Variation: a measure of the amount that the data values vary among themselves
· Distribution: the nature or shape of the distribution of the data (such as bell-shaped, uniform, or skewed)
· Outliers: sample values that lie very far away from the vast majority of the other sample values
· Time: changing characteristics of the data over time 
· Descriptive statistics: used to summarize or describe the important characteristics of a set of data
· Inferential statistics: using sample data to make inferences (or generalizations) about a population

2-2: Frequency Distributions
· Frequency distribution: lists data values (either individually or by groups of intervals), along with their corresponding frequencies (or counts)
· Frequency: the number of original values that fall into a particular class 
· Lower class limits: the smallest numbers that can belong to the different classes
· Upper class limits: the largest numbers that can belong to the different classes
· Class boundaries: the numbers used to separate classes, but without the gaps created by class limits
· Class midpoints: the midpoints of the classes
· Class width: the difference between two consecutive lower class limits or two consecutive lower class boundaries
· Relative frequencies: found by dividing each class frequency by the total of all frequencies
· Relative frequency distribution: includes the same class limits as a frequency distribution, but relative frequencies are used instead of actual frequencies
· Cumulative frequency:  found for any particular class; it is the sum of the frequencies for that class and all previous classes

2-3: Visualizing Data
· Histogram: a bar graph in which the horizontal scale represents classes of data values and the vertical scale represents frequencies. The heights of the bars correspond to the frequency values, and the bars are drawn adjacent to each other (without gaps)
· Relative frequency histogram: has the same shape and horizontal scale as a histogram, but the vertical scale is marked with relative frequencies instead of actual frequencies
· Pareto Chart: a bar graph for qualitative data, with the bars arranged in order according to frequencies; as in histograms, the vertical scales in Pareto charts can represent frequencies or relative frequencies 

2-4: Measures of Center
· Measure of Center: a value at the center or middle of a data set
· Mean: the measure of center of a set of values that is found by adding the values and dividing the total by the number of values 
· Median: the measure of center of a data set that is the middle value when the original data values are arranged in order of increasing (or decreasing) magnitude
· Skewed data: a distribution of data that is not symmetric and extends more to one side than the other
· Skewed to the left: also called negatively skewed, have a longer left tail
· Skewed to the right: also called positively skewed, have a longer right tail
· Symmetric data: when a distribution of data whose left half of its histogram is roughly a mirror image of its right half

2-5: Measures of Variation
· Range: in a set of data, the difference between the maximum value and the minimum value 
· Standard Deviation: in a set of sample values, it is a easure of variation of values about the mean; it is a type of average deviation of values from the mean that is calculated by using one of the following formula: 
· Sample standard deviation:	 
· Population standard deviation:   
· Variance: in a set of values, it is a measure of variation equal to the square of the standard deviation
· Sample variance: square of the standard deviation s
· Population variance: square of the population standard deviation σ
· Sample variance, s2 is said to be an unbiased estimator of the population variance σ2, which means that values of s2 tend to target the value of σ2 instead of systematically tending to over- or underestimate σ2
· Coefficient of variation (CV): in a set of non-negative sample or population data, it is expressed as a percent and describes the standard deviation relative to the mean, given by the following:
· Sample: 
· Population: 
· Range rule of thumb: a rule that is based on the principle that for many data sets, the vast majority of sample values lie within two standard deviations of the mean 
· Empirical (or 68-95-99.7) rule for data with a bell-shaped distribution: states that for data sets having a distribution that is approximately bell-shaped, the following properties apply:
1. About 68% of all values fall within 1 standard deviation of the mean
2. About 95% of all values fall within 2 standard deviations of the mean 
3. [bookmark: _GoBack]About 99.7% of all values fall within 3 standard deviations of the mean 

2-6: Measures of Relative Standing
· Standardized score (z score): the number of standard deviations that a given value x is above or below the mean. Found using the following expressions:
· Sample: 
· Population: 
· Round z to two decimal places
· Whenever a value is less than the mean, its corresponding z score is negative
· Ordinary values: -2 ≤ z score ≤ 2
· Unusual values: z score < -2 or z score > 2
· Q1 (first quartile): separates the bottom 25% of the sorted values from the top 75%. At least 25% of the sorted values are less than or equal to Q1, and at least 75% of the values are greater than or equal to Q1
· Q2 (second quartile): same as the median; separates the bottom 50% of the sorted values (sorted=arranged in order) from the top 50%
· Q3 (third quartile): separates the bottom 75% of the sorted values from the top 25%. At least 75% of the sorted values are less than or equal to Q3, and at least 25% of the values are greater than or equal to Q3
· Percentiles: just as there are 3 quartiles separating a data set into 4 parts, there are 99 percentiles which partition the data into 100 groups with 1% of the values in each group. To find out what percentile a value is in, use this formula: 
· Q1= P25, Q2 = P50, Q3= P75
· To find these values, use the formula L= _ k_  x  n
       100
		Where:
· n= total number of values in data set
· k= percentile being used (ie. 25th percentile, k=25)
· L= locato that gives the position of a value (ie. For the 12th value in the sorted list, L=12)
· Pk= kth percentile 
· Interquartile range (IQR)= 
· Semi-interquartile range=  
· Mid-quartile= 
· 10-90 percentile range: 

