Summaries

*What do you do with the information you got?

  summarize it ( put it in a (probability) table, calculate percentages (we will call them proportions), averages, standard deviations (these are  statistics)

  make a picture of it ( draw a graph:  histogram, boxplot, scatterplot

*Measures of Location (for a sample):  summary numbers or statistics that tell us where
  Mean: 

, the weighted average of the data (usually you just add them up and divide by how many), based on the value of the data so it’s affected by outliers (see below)

  Median: 

, the 50th %tile, the physical center of the sorted data, based on the sample size, n, so it’s NOT affected by outliers.

  Quartiles:  Q1 is middle of the first half of the data, the 25th %tile percentile.  Q3 is middle of the last half

     of the data, the 75th %tile percentile. The 5 Number Summary:  min, Q1, 

, Q3, max breaks the data into fourths.

  Mode:  the most common value in the dataset, the value that occurs most often.

  Proportion:  the percentage of observations with a particular value; how many of what you’re looking for out of the total in the dataset---the count divided by the total count, p.  If the data were 0’s and 1’s, p would equal 

.

  z-score: a measure of relative standing equal to the original number, x, minus the mean all divided by the standard deviation, z = (x - 

)/s  For a population, z = (x - ()/(, the true relative standing for any value, x.

*Measures of Spread (for a sample):  summary numbers or statistics that tell us how far
  Variance:  ((x -

)2/(n-1)   We must use the squared distance so the values above the mean don’t cancel out the values below the mean.  Remember the mean is the average, so there is as much, value-wise above as below.  Also, note:  whatever affects the mean (like outliers) will affect the variance (and hence the standard deviation)

  Standard Deviation:  the ‘average distance’ from the mean, always positive square root of the variance.  For the same size dataset,  the larger the sd, the more spread out the data.  Std dev is used instead of variance because variance has squared units where sd has the same units as the mean.

  Range:  max – min, the full spread of the data, obviously affected by outliers.

  IQR:  Interquartile Range = Q3 – Q1.  The length or range of the middle half (50%) of the data.  This is not the same as half of the range---that is only true for uniform data (see below).

*Type of Graphs:  pictures that show us the distribution of our data

  stem-and-leaf:  each data point is represented, the leaf is usually the one’s digit, the stem the 10’s digit

  histogram:  the data is grouped into categories or bins, the height the bin is the count (number) of the data in that bin.  It is the graphical version of a frequency table.  A relative frequency (probability) table and relative frequency histogram use the proportion within a bin rather than the count.
  boxplot:  a graphical version of the 5 Number Summary:  min, Q1(25th %tile), 

, Q3(75th %tile), max

  normal quantile plot:  if the data points fall along the line, the data is normally distributed.  Otherwise, it is not normally distributed (see ‘Quantiles’ handout for more information)

Summarizing a distribution using summary statistics (what to look for in a dataset):

     shape:  symmetric: normal(bell-shaped) or uniform(flat), skewed positively(right), skewed negatively(left)
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     deviations:  gaps or outliers = 1.5*IQR above Q3 or below Q1, so an outlier falls more than 2 IQR’s from 

.  Remember, the mean and therefore the sd is affected by outliers, but the median and IQR are not.  NOTE:  this means if a dataset has outliers, the median and IQR should be used to describe the data rather than the mean and sd!

     Chebyshev’s Rule -- the percentage of observations that are within k sd’s of the mean is at least 100*(1- 1/k2)%, i.e., at least 75% are within 2 sd’s, 89% within 3, 94% within 4  (p.84 in blue book).  This rule gives the minimum proprotion covered by the range.

Example: 

= 50, s = 5 so at least 75% of the observations in the dataset are between 40 and 60, since 50 ( 2*5 = 50 ( 10.  At least 89% are between 35 and 65.

     Empirical Rule -- 68, 95, 99.7% Rule -- if data is approximately normal, about 68% falls within 1 sd, 95% within 2 sd’s, and 99.7% within 3 sd’s.   Also, the observations are symmetric about the mean, so eg., 16% fall more than 1 sd below the mean.

Example:  using the same numbers, about 68% will be between 45 and 55, 95% between 40 and 60, and almost all, 99.7% between 35 and 65 if the data is normally distributed.

     z-score is also called the standardized score because the mean of a dataset’s z-scores is 0 and the sd is 1.  A z-score is literally how many sd’s an observation is from its mean.  This means that for normal data about 68% of the values have z-scores between –1 and +1, etc.  So, not only do z-scores provide us with a measure of relative standing, but we can use them to find proportions of the data (probabilities) that fall within certain intervals.

Changes on datasets:

     Shift changes:  adding or substracting, x + c or x – c where c is just some number.  These changes ONLY affect measures of location.

  Mean: 

+ c or 

- c,  Median:  

+ c or 

- c, same with Q1 and Q3 
e.g., say we have the numbers 1, 2, 3, 4, 5.  Then

= 3.  If we add 5 to each (x + 5), we now have 6, 7, 8, 9, 10 and the new mean is 

= 3 + 5 = 8!

  All measures of spread stay the same:  s, s2, IQR, range

e.g., using the same example, s = 1.58.  When we add 5, notice the ‘spread’ or range doesn’t change, so neither does the standard deviations.

     Scale changes:  multiplying or dividing, x * c or x/c.  These changes affect BOTH locations AND spreads.

  Mean: 

*c or 

/c,  Median:  

*c or 

/c, same with Q1 and Q3 

e.g., if we multiply the same set of numbers, 1, 2, 3, 4, 5, by 5 (x * 5), we have 5, 10, 15, 20, 25.  The new mean is 

= 3 * 5 = 15.

  Standard Deviation:  s*c or s/c, Variance:  s2*c2 or s2/c2, Interquartile Range: IQR*c or IQR/c

e.g., When we multiple by 5, notice the ‘spread’ does change, so the range and standard deviation also change.  The range was 5 ​( 1 = 4; it is now 25 ( 5 = 20 = 4 * 5.  The old standard deviation was s = 1.58; the new is s = 1.58 * 5 = 7.9.

NOTE:  z-scores are not affected by either shift or scales changes.  Remember, they are measures of relative standing.
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