One-Variable Statistics

· Descriptive statistics that analyze one characteristic of one sample
· Where’s the middle?
· How spread out is it?

· Where do different pieces of data compare?

To find 1-variable statistics on graphing calculators …

· Press STAT

· Choose EDIT, and press ENTER
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· Type the numbers in L1, pressing ENTER after each number.


[image: image3.png]



· Once you finish entering the numbers, QUIT (2nd—MODE)

· You’re now ready to find 1-variable statistics.
Measures of Central Tendency 

· Averages

· finding where the middle of the data is

There are several different types of averages—each of which is useful in different situations.

THE BIG THREE:

Mean

· a.k.a. “arithmetic average”

· what most people think of when you say “average”.

· Add up, and divide by #.

· Symbols:
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(Greek letter mu) = mean of population (parameter)
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(x-bar) = mean of sample (statistic)
· To find the mean by hand …
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· Add up all data.

· Divide by how many there are in the sample.

Example … 


Find the mean of 1, 2, 2, 3, 4, 5

· 1 + 2 + 2 + 3 + 4 + 5 = 17

· 17 ( 6 = 2.8333…

(Notice that the mean doesn’t have to be a whole number and isn’t normally part of the original set of data.)

Once you have a list of data in your graphing calculator.
· Press STAT, then choose CALC
· Choose “1-Var Stats” and press ENTER twice.
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The mean is relatively easy to figure, and it is usually fairly accurate,  but … it is badly affected by outliers.

Median

· Exact center of the data

· Same number of pieces of data below as above

· Symbol:

· Med (most common in modern times)

· OR 
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 (x-tilde – more traditional symbol)

To find median by hand:
1. Sort the data from smallest to largest.

2. If there is an odd number of data items, the middle one is the median.

3. If there is an even number of data items, average the middle two to find the median

· add them up

· divide by 2

Example … 


Find the median of 1, 2, 2, 3, 4, 5

· Halfway between 2 and 3 is 2.5

Find the median of 2, 4, 6, 8, 10

· The middle number is 6

(Notice that the median often is part of the original set of data.  With whole number data, it will either be a whole number or halfway between two whole numbers.)

On your graphing calculator.

* Find one-variable statistics.
* Press the down arrow to see 

more results.
* Look for “Med”.
The median is usually a more accurate average when a distribution has outliers.
Mode

· the most common value

· (There is no standard symbol for mode.)

· Find the data value that repeats the most.

· If there is a tie, you can give 2 or 3 modes

—“bimodal”/“trimodal” distribution

Example … 


Find the mode of 1, 2, 2, 3, 4, 5

· The only thing that repeats is 2

Find the mode of 2, 4, 4, 4, 6, 6, 6, 8, 10, 10

· The two modes are 4 and 6.


Find the mode of 5, 5, 10, 10, 15, 15, 20, 20, 25, 25, 30, 30

· There is no mode for this data.

(Notice that the mode MUST be one of the scores in the original data set.)

Graphing calculators won’t directly find the mode, BUT … you can sort your list to make it easier to see repeats.
· ·
Press STAT, and in the EDIT menu, choose “SortA(” and hit ENTER.
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· ·
Press 2nd and then 1 (L1), and hit ENTER again.
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· 
When you go back to STAT – EDIT, L1 will be sorted from smallest to largest.
OTHER TYPES OF AVERAGES:

Midrange

· The halfway point

· Halfway between the top and the bottom
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· Just average the top and bottom numbers

· “Max” and “Min” are given in the 1-Var Stats read-out on your calculator.
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Trimmed Mean

· This is a common way of dealing with outliers.

· Get rid of a certain percentage (usually 5% or 10%) from the top and bottom of the data.

· Find mean of remaining numbers.

Example:

· Suppose you had these 20 numbers:


3, 
4, 
5, 
7, 
8,

9, 
9, 
10, 
10, 
10,

11,
13,
15,
15,
16


17,
18,
19,
20,
500

· If you calculate 1-variable, statistics, you find the mean is 35.85
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· The outlier (500) is making the mean seem to big.
· We’ll do a 10% trimmed mean.

· 10% of 20 is 2, so get rid of 2 scores from the bottom and 2 scores from the top.

· Go back to STAT – EDIT, and delete those numbers from the list.
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· Notice there are only 16 items left, and the last one is the number 19.
· QUIT, and calculate 1-variable statistics again. The trimmed mean is 11.875
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· In a trimmed mean, you always get rid of the same amount from both the bottom and the top.
· Get rid of the outlier, but also balance it out from the other end.
Measures of Dispersion

· Show how spread out the data is

· Are things grouped closely together are spread wide apart?[image: image1.png]



Same mean, but dispersion is different


Range



[image: image17.wmf]Min

Max

Range

-

=


· Tells how much space the total distribution takes up

· Easy, but not terribly informative—especially if there are gaps and outliers.

Example … 


Find the range of 1, 2, 2, 3, 4, 5

· 5 – 1 = 4

The range is easy to find, but not terribly useful.

Standard Deviation

· essentially “average distance from the mean”

· how far is a “typical” piece of data from the middle of the distribution

· Symbols:

σ
(lower-case Greek letter sigma) = standard deviation of the population (parameter)
Sx or S = standard deviation of a sample (statistic)
· Can be computed through various complicated formulas; however ANY statistical calculator will also easily find standard deviations.

· “Sx” is one of the results given in the 1-variable statistics read-out on a graphing calculator.
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· While not immediately meaningful, S.D. is one of the most useful values to know for calculating other statistics.
Variance

· The standard deviation, squared

· Symbol: σ2 or s2
· Remember—if you’re given the variance, you have to take the 
[image: image19.wmf]to get the standard deviation.

Coefficient of Variation

· Probably the most meaningful measure of dispersion.

· Tells how spread out the data is, as a percentage of the mean.

· Lets you compare the spread of distributions with different means.
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· Take standard deviation divided by average, and multiply by 100.
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Measures of Position

· Tell how one piece of data compares with the others.

Percentile

· Tells what PERCENT of the data is LESS than a given score

· For example, if you score at the 70th percentile on a test, you did better than 70% of the people who took the test.

· An “average” person should score around the 50th percentile.

· It is impossible to score at the 100th percentile (because that would mean you did better than 100% of the people, and you can’t do better than yourself).

· In a large group, the bottom person would score at the 0 percentile.

· Notation:  P83 means 83rd percentile (so 83% of scores were lower)

The most important thing to remember is that percentile means the PERCENT LESS.
Quartiles

· 3 numbers that divide the data into 4 equal parts.

· Q2 (the second quartile) = the median of the data

· Q1 (the bottom quartile) is the median of the bottom half of the data

· Q3 (the top quartile) is the median of the top half of the data

Example:  Find the quartiles for 1, 2, 2, 3, 4, 5


Median = 2.5


Q1 is the median of 1, 2, 2 … 2


Q3 is the median of 3, 4, 5 … 4
On a graphing calculator, Q1 and Q3 are given in the 1-Var Stats read-out, together with the median and the minimum and maximum.
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FIVE NUMBER SUMMARY ( BOX & WHISKER PLOTS

· The five number summary includes

· Minimum

· Lower Quartile

· Median

· Upper Quartile

· Maximum

· A box and whisker plot shows the five number summary in graphical form.

· Sides of box are lower and upper quartiles

· A line in the middle of the box shows the median

· “Whiskers” extending from the box show minimum and maximum.


                         Minimum  Q1        Median    

 
Q3       Maximum  
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· The picture can go either across or up/down.

· Related term = Interquartile Range
· Distance between the quartiles

· Q3 – Q1
EXAMPLE:

Weights of NBA Players
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Box and whisker plots allow for easy comparisons:
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· The farms in which place has the highest median?

· Which has the smallest interquartile range?

· Which has the lowest overall yield?

· What is the average yield for farms near Morris?

· What is the average yield for farms near Duluth?

Heights of Children in British Schools
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· Whose heights are more spread out, boys’ or girls’?

· How tall was the shortest boy?

· How tall was the tallest girl?

· The average boy is approximately how much taller than the average girl?

Comparison of Drug to Placebo
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