COAL B - Guided Notes

Describing Data
Name__________________________________________
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EQ:  What do measures of spread describe about a data set?
Measures of Center:  Mean & Median
Mean (
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)




Median
   

 


 


arithmetic average

     
middle digit in a data set (data must be 
most commonly used


in order)

strongly affected by outliers
not affected by outliers
  


What is an outlier? 
An outlier is a data value that is much greater/much less than (deviates from) the rest of the data in a set. 

Guided Example:

Mr. Alwaysontime thinks that his students have too many tardies to class.  He decides to find the center of the data.

5    2    0    0    1    2    4    3    3    0    0    7    3    3     5    15    0    1
Step 1: Put data in order.  0    0    0    0    0    1    1    2    2    3    3    3    3    4    5    5    7    15

Step 2: Calculate the mean and median.

a. mean:  3








sum of data points divided by number of data points

54 ÷ 18 = 3

b. median:  2.5

odd number of data – find the middle data points


even number of data – average the two middle data points


This problem has 18 data points, so we must average the two middle data points



(2 + 3) ÷ 2 = 2.5

Which measure do you feel best represents the center number of tardies in Mr. Alwaysontime’s first period class?  Explain your reasoning.
If we look at the original data, we see a suspected outlier of 15 tardies. Since the median is NOT affected by outliers, then the median would be our better measure of center.
Measures of Variability(spread):  Mean Absolute Deviation(MAD) & Interquartile Range(IQR)
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 Mean Absolute Deviation(MAD)


 Interquartile Range (IQR)
    Connected to the mean



      Connected to the median


    not widely used




      middle 50% of the data
    affected by outliers


 

  Q3 – Q1
(Q3 minus Q1)



Guided Example:

Given the following data, find the measures of variability (spread).   15     12     14     10     21     12
Always start by putting data in order:  10     12     12     14     15     21       





 
a.  Mean Absolute Deviation(MAD)          

b.  Interquartile Range (IQR)
Step 1:  Calculate the mean. 



Step 1 : Find the median.
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even number of data – average two middle data points
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12 + 14 = 26 ÷2 = 13
Step 2: Calculate the distance (always 
Step 2: Find Q1. (Median of the 
positive)






bottom half of the data.)
from each data point to the mean. 


odd number of data – find the middle data point.
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10     12     12      
Q1 = 12
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Step 3: Calculate the sum of the distances.

Step 3: Find Q3. (Median of 








the top half of the data.)
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14     15     21      
Q3 = 15
Step 4: Divide the sum of the distances

Step 4:  IQR = Q3 - Q1.
by the total number of distances.


MAD= 
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IQR = Q3 - Q1 = 15 - 12 = 3
Which measure do you feel best represents the spread?  Explain your reasoning.
Since there are not any apparent outliers, MAD would be the more appropriate measure of spread .
Your turn:  

A website captures information about each customer's order.  The total dollar amounts of the last 9 orders are listed in the table below. 
	Order
	1
	2
	3
	4
	5
	6
	7
	8
	9

	$ Amt.
	21
	15
	22
	26
	52
	21
	17
	22
	18


Ordered data list:

1.  Find the mean. 






2.  Find the median.
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# of data:  even / odd
mean = ______________





median = ______________
3.   Find the MAD. 

Use 
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 from above:___________
Calculate the distance (always positive) from each data point to the mean:

Sum of the distances: _____

Divide the sum of the distances by the total number of distances: _____

MAD = _____
4.   Find the IQR.
List bottom half of data:





Q1 = _________

List top half of data:






Q3 = _________
Q3 – Q1 = ______ - ______

IQR = ______________
Which measures do you feel best represents the center and the spread?  Explain your reasoning.
COAL – Homework




Name________________________________

	DAY
	BLOOD SUGAR LEVEL

	1
	109

	2
	115

	3
	89

	4
	92

	5
	106

	6
	101

	7
	98

	8
	94

	9
	107

	10
	93


1.  Aaron has diabetes, and needs to monitor his blood sugar level.  He measures his blood sugar each day before he eats dinner.  Aaron's results for the past 10 days are in the table below.  Blood sugar levels for any person before meals should be between 80 and 120.  

a.  Find the mean. 



b.  Find the median.

c.  Find the MAD. 



d.  Find the IQR.

Which measures do you feel best represents the center and the spread?  Explain your reasoning.
	EMPLOYEE
	AGE AT EARLY RETIREMENT

	1
	56

	2
	55

	3
	60

	4
	51

	5
	53

	6
	58

	7
	56

	8
	64

	9
	59

	10
	42

	11
	48


2.  A company keeps track of the age at which employees retire.  It is considered an early retirement if the employee retires before turning 65.  The age of the 11 employees who took early retirement this year are listed in the table below.  

a.  Find the mean. 



b.  Find the median.

c.  Find the MAD. 



d.  Find the IQR.

Which measures do you feel best represents the center and the spread?  Explain your reasoning.
S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).


S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets.


S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).
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