1. Looking at Data-Distribution

Let’s play Raisins Activity
· Give each student a small box of raisins for them to count the number of raisins in the box. 
· Ask each student the number of raisins in your box 

· Construct a display of the data called a dotplot. 
For example, here is a typical dotplot. 
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Each dot(*) represents a single box of raisins. 

From this and any graphical display we can learn about several issues: 

1. Where is the center, what is a typical number of raisins in a box? 
2. What is the variation, how spread out are the values? 

3. Shape of display

In this chapter, we will be using tables and graphs used to summarize data.  Why?

Suppose the data set consists of million observations.  It could be difficult to make sense of this data by only examining the million observations separately.  If the data is summarized in an organized and meaningful manner, more information can be obtained from this summary than from examining the observations individually.  

1.1 Displaying Distributions with Graphs

Sec.1.1 introduces several methods for exploring data. These methods should only be applied after clearly understanding the background of the data collected. The choice of method depends to some extent upon the type of variable being measured. The two types of variables described in this section are

· Categorical Variables- variables that record to what group or category an individual belongs. Hair color and gender are examples of categorical variables.
· Quantitative variables – variables that have numerical values and with which it makes sense to do arithmetic. Height, weight, and GPA are examples of quantitative variables. It makes sense to talk about the average height or GPA of a group of people.

Graphs for categorical Variables

Here is the distribution of the highest level of education for people aged 25 to 34 years.

	Education 
	Count(millions)
	Percent

	Less than high school
	4.7
	12.3

	High school graduate
	11.8
	30.7

	Some College 
	10.9
	28.3

	Bachelor's degree
	8.5
	22.1

	Advanced degree
	2.5
	6.6


The Graphs in Fig. 1.1. display these data. The bar graph in Fig.1.1(a) compares the sizes of the five education groups. 
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Fig. 1.1 (a) Bar Graph of the educational attainment of people aged 25 to 34 years
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Fig. 1.1 (b) Pie Chart of the educational attainment of people aged 25 to 34 years
Example  Bonds blasts his 600th homer to join elite foursome
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	Barry Bonds Statistics

	Season
	  TM
	  G
	  AB
	   R
	   H
	  2B
	  3B
	  HR
	 RBI
	  BB
	  SO
	  AVG
	

	1986
	Pit
	113
	413
	72
	92
	26
	3
	16
	48
	65
	102
	0.223
	

	1987
	Pit
	150
	551
	99
	144
	34
	9
	25
	59
	54
	88
	0.261
	

	1988
	Pit
	144
	538
	97
	152
	30
	5
	24
	58
	72
	82
	0.283
	

	1989
	Pit
	159
	580
	96
	144
	34
	6
	19
	58
	93
	93
	0.248
	

	1990
	Pit
	151
	519
	104
	156
	32
	3
	33
	114
	93
	83
	0.301
	

	1991
	Pit
	153
	510
	95
	149
	28
	5
	25
	116
	107
	73
	0.292
	

	1992
	Pit
	140
	473
	109
	147
	36
	5
	34
	103
	127
	69
	0.311
	

	1993
	SF
	159
	539
	129
	181
	38
	4
	46
	123
	126
	79
	0.336
	

	1994
	SF
	112
	391
	89
	122
	18
	1
	37
	81
	74
	43
	0.312
	

	1995
	SF
	144
	506
	109
	149
	30
	7
	33
	104
	120
	83
	0.294
	

	1996
	SF
	158
	517
	122
	159
	27
	3
	42
	129
	151
	76
	0.308
	

	1997
	SF
	159
	532
	123
	155
	26
	5
	40
	101
	145
	87
	0.291
	

	1998
	SF
	156
	552
	120
	167
	44
	7
	37
	122
	130
	92
	0.303
	

	1999
	SF
	102
	355
	91
	93
	20
	2
	34
	83
	73
	62
	0.262
	

	2000
	SF
	143
	480
	129
	147
	28
	4
	49
	106
	117
	77
	0.306
	

	2001
	SF
	153
	476
	129
	156
	32
	2
	73
	137
	177
	93
	0.328
	

	2002
	SF
	143
	403
	117
	149
	31
	2
	46
	110
	198
	47
	0.37
	

	2003
	SF
	130
	390
	111
	133
	22
	1
	45
	90
	148
	58
	0.341
	

	2004
	SF
	115
	296
	102
	107
	22
	1
	36
	82
	183
	27
	0.361
	

	Total
	--
	2684
	9021
	2043
	2702
	558
	75
	694
	1824
	2253
	1414
	0.3
	


Stemplot
A set of data like the number of home runs that Barry Bonds hit can be represented by a list:

16, 25, 24, 19, 33, 25, 34, 46, 37, 33, 42,40, 37, 34, 49, 73, 46, 45, 36. It is very difficult for me or just about anybody else to learn much about this data set from looking at a list of numbers like this, but a stemplot can provide a lot of insight. We use the tens digit as the stem, and the ones digit as the leaves to produce the display.

Excel output 

	Stem-and-Leaf Display

	 Variable:
	 Barry Bonds

	Leaf unit:
	10
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Histograms

Sometimes we have too much data to do a stem plot easily. Then a histogram is a more efficient choice. Here is the algorithm for doing such a plot. 

1. Divide the data into classes of equal width. 

2. Count # of observations in each class. 

3. Draw histogram. Put variable values (classes) on horizontal axis. Frequencies of relative frequencies = freq / total on the horizontal axis. No space between bars. Sum of relative frequencies sum to 1, or 100

From Barry Bonds Home Run Data, We divide eight classes the following way: 

	Class
	# of HR

	 1-10
	0

	11-20
	2

	21-30
	3

	31-40
	8

	41-50
	5

	51-60
	0

	61-70
	0

	71-80
	1


Excel output 
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So in graphical displays look for: 

1.  Center. 

2.  Spread. 

3.  Pattern of variation (skewness left or right),   shape of distribution. 

4.  Outliers or gaps. 

Some nice features of this histogram and stemplot are, 

1. Easy to locate center of distribution by eye, about 37 hr per year is pretty typical. 

2. Easy to see overrall shape of distribution. It appears to be a skewed right distribution pattern, long tail extends to the larger home run values. There is one peak in the 30s. 

3. The spread in the display appears to be roughly 10 home runs per year above or below the center. 

4. There is also an unusual value, 73, in this 
   dataset. No other years are anywhere near  

   this productive for this player. We call this 
   strange/atypical value an outlier.
Key Point
To summarize the distribution of a variable, for categorical variables use bar charts or pie charts, while for numerical data use histograms or stemplots.
Excel help from Dr. Chris Bilder’s Excel Instructions website: 

Dr. Chris Bilder, Assistant Professor at University of Nebraska, has constructed a VERY nice website that gives help on using Excel for statistics.  The website is at 

http://statistics.unl.edu/faculty/bilder/stat2023/schedule.htm
Select Tools > Data Analysis from the main Excel menu bar.

This will bring up the window below. 

[image: image5.jpg]Data Analysis

analysis Tools

[Anova: singe Factor
[anova: Twa-Factor With Replication
[nova: Twe-Factor Wihaut Replication
(Correlation

Covariance.

[Descriptive statistics
[Exponential smocthing

F-Test Two-Sample for Variances
Fourir sinalysic





Select Histogram from this window.  The histogram window should now appear as shown below. 
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The following needs to be filled in:

· The Input Range is the cell addresses of the data.  

· The Bin Range is the cell addresses of the classes.  

· Check the Labels box because the labels are included in the Input Range and Bin Range.  

· Select Output Range and give a cell address where you want the frequency distribution to be put in the spreadsheet 

· Check the Chart Output box.  This will produce a plot called a “histogram”.  

The completed window should look like the following: 
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Stem-and-leaf  

Unfortunately, Excel does not have an easy way to create these plots.  However, Dr. Bilder found this Excel “template” from another introductory statistics book that can be used to create stem-and-leaf plots.  You can download it from Stat 1601 class website.
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*Note the huge gap between the 40s and 70 !!!!











[image: image10.jpg]HS grad

30.7% Not HS grad
12.3%

Advanced
6.6%
Some college
28.3% Bachelor’s
22.1%




