Ch4 Summarizing Data graphically
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4.4 Displaying Distributions – Quantitative Variables

4.4.1 Frequency Plots

Basic Steps for Creating a Frequency Plot
1. Draw a real line.
2. On the real-line axis, mark the minimum and the maximum values of the data.
3. Fill in the scale for the numbers on the line in between the minimum and maximum in equal-spaced increments. The scale should cover the whole range of values in the data. If the data go from 1 to 29, you might make the scale start at 0 and go to 30. 
4. Mark each data value with an X above the appropriate location on the scale. If there are two or more items with the same value, stack them vertically. 

Example. We give the duration of hospital stay (in days) for 10 people who were in Stony Brook Hospital. Draw a frequency plot of the results and describe it. 
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Example. 3, 7, 8, 5, 8, 5, 8, 5, 5, 7, 4, 5, 12, 8, 4











Terms
(a) Outliers : one or two observations are far removed from the rest of the data
(b) Cluster : a group of observations separated from the rest of the data
(c) Gap : a large distance between observations

Example. with the above data
(a) What is the outlier?
(b) What is the cluster?
(c) What is the gap?
4.4.3 Stem-and-Leaf Plots

stem-and-leaf plot
(a) It is also called a stemplot
(b) A quick way to display the distribution for a data set with a relatively small number of units.
(c) It retains the actual values of the variables.

Basic Steps for a Stem-and-Leaf Plot
1. Separate each measurement into a stem and a leaf 
· The leaf generally consists of exactly one digit (the last one).
· T stem consists of one or more digits.
Ex) 734  : stem = 73,  leaf = 4
   2.345 : stem = 2.34, leaf = 5
	Sometimes the decimal is left out of the stem, but a note is added on how to read each value. For the 2.345 example, we would state that 234|5 should be read as 2.345.
2. Write out the stems, in equal-spaced increments, in order increasing vertically (from top to bottom) and draw a line to the right of the stems. 
3. Attach each leaf to the appropriate stem.
4. Arrange the leaves in increasing order (from left to right).

Example. They are the ages of 15 subjects in Stony Brook University.
25, 28, 31, 18, 57, 38, 19, 43, 50, 39, 50, 72, 25, 16, 53
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Example. They are the ages of 10 subjects in Stony Brook University.
19, 24, 28, 43, 29, 16, 24, 20, 24, 18












4.4.4 Histograms

Histogram
(a) It can display the distribution for large data sets
(b) It does not retain the actual numerical values.
(c) It displays the distribution of a variable by showing the frequency (count) or percent of the values that are in various ranges.

Basic Steps for Creating a Histogram
1. Find the minimum value, maximum value, and overall range of the data.
2. Divide the range of the data (smallest to largest) into classes of equal width. The classes should cover the whole range of values, but they should not overlap. If the data go from 0 to 29, you might make your classes start at 0 and go to 30 with a width of 5. 
3. Count the number observations that fall into each class. Recall that the counts are also called frequencies.
4. Draw a horizontal axis and mark off the classes along this axis.
5. The vertical axis can be the count, the proportion, or the percentage.
6. Draw a rectangle (a vertical bar) above each class with the height equal to the count, the proportion, or the percentage.

Example. Consider the ages of the 20 subjects in New York. 

	45, 41, 51, 46, 47, 42, 43, 50, 39, 32, 41, 44, 47, 49, 45, 42, 41, 40, 45, 37

They range from 32 to 51, so for a histogram we might create classes starting at 30 with increments of 5 through 55. Make a histogram of the ages.
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· The visual perception of the distribution could change dramatically by the change of the width of the classes or by the change of the scaling on one or both axes.
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4.4.2 Shapes of Distributions

(a) Symmetric : The distribution can be divided into two parts around a central value, and each part is the reflection of the other.
(b) Unimodal : The distribution has a single peak that shows the most common value(s) in the data.
(c) Bimodal : The distribution has two peaks. This often results when two populations are being sampled.
(d) Uniform : The possible values appear with equal frequency.
(e) Skewed : One side of the distribution is stretched out longer than the other side. The direction of the skewness is the direction of the longer side.





4.4.5 Time Plots

Time plot (Time series plot) : a plot of observations against time, or the order in which they were obtained.
(a) Trends : increasing or decreasing, changes in location of the center, changes in variation
(b) Seasonal variation or cycles : fairly regular increasing or decreasing movements.

Example. The following data are the number of students who were late in arriving to school during a three-week period. 

	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Week 1
	5
	2
	1
	3
	6

	Week 2
	9
	0
	5
	3
	2

	Week 3
	4
	0
	1
	0
	1



(a) Examine the data through a time plot and comment on what you see. 
(b) Is there a relationship between the day of the week and the number of late arrivals?
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4.4.6 Scatterplots

Scatterplot : a graphical display of the relationship between two quantitative variables
(a) explanatory variable = independent variable (x)
(b) response variable = dependent variable (y) : the variable we want to predict

Example. There were 25 students enrolled in the class. We want to know the relationship between the midterm score and the final-exam score.
(a) What is the independent variable?
(b) What is the dependent variable?
(c) This is the scatterplot of our sample. Think of the relationship between the midterm score and the final-exam score.

	Student Number
	x Midterm Score
	y Final Score
	Student Number
	x Midterm Score
	y Final Score

	1
	39
	62
	14
	28.5
	71.5

	2
	44
	69
	15
	38
	96

	3
	32
	68
	16
	43
	82.5

	4
	40
	86
	17
	42
	85

	5
	45
	88.5
	18
	25.5
	28

	6
	46
	88.5
	19
	47
	95

	7
	33
	76
	20
	36
	39

	8
	39
	66.5
	21
	31.5
	58

	9
	32.5
	75
	22
	32
	49

	10
	21
	38
	23
	42
	62

	11
	30
	71
	24
	21
	59

	12
	39
	88
	25
	41
	90

	13
	44
	96.5
	
	
	



[image: ]

Types of Associations
(a) Positive association : The values of y tend to increase as x increases.
(b) Negative association : The values of y tend to decrease as x increases.
(c) No linear association : A scatterplot does not show a particular direction, neither positive nor negative.


Example. Choose the appropriate association for each scatterplot.
                   A                                  B 
[image: ][image: ]
                    C                                  D
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4.5 Guidelines for Plots, Graphs, and Pictures

There are a number of common errors that appear in graphs and plots. So, we have to check before we interpret a plot or as we construct our own graphs.

Guidelines
(a) Provide an appropriate title of the picture.
(b) Include the source of the data and relevant details of the sample size and how the data were collected.
(c) Be sure to label the axes appropriately.
(d) Check to see if the frequency, proportion, or percentage axis starts at zero.
(e) Check to see if the axes maintain a constant scale.
(f) Include the measuring units of the variables being summarized.

Example.
                   A                                    B
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                   C
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