Chapter 3: Displaying Data

One of the most important pieces of info to know about a variable is its distribution
A distribution shows the values that a variable can take on & the

frequency of those values

Distributions are often displayed through graphs & tables, which are useful:

(1) To detect any trends in the data

(2) To detect “unusual” scores in a set of data

(3) To quickly present/summarize a great deal of info

We have several available tools for graphing & tabling data

Which tool we use depends on:


What information we want to know


The type of data we have

Frequency Distributions for Quantitative Data:
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1.  Simple Frequency Distribution of Scores (X)

(a) Arrange X values from lowest (bottom) to highest (top)
(e) (f = N 


(b) Include all values in that range (even those with 0 freq)

(c) Beside ea. X value, list freq. (# of occurrences)

(d) Use X and f for column headings

2.  Grouped Frequency Distributions

If the range of your data is large, a freq table gets cumbersome

E.g., Ages for 122 people range from 12 – 102 years!


General rule of thumb, if you have > 20 rows, that’s too many

Can group different ages into intervals, and list intervals in the freq table

How to construct a group frequency distribution table:

1.  Find Data Range:  (largest-smallest + 1)

Youngest = 12 years
Oldest =  102 years

102 - 12 +1 = 91 years

2.
Find Interval width: 

(a) Determine desired # of intervals, which is typically about 10

(b) Determine Interval Width (  91  (range) / 10 (# intervals) = 9.1 yrs

(c) Round to convenient, simple number (  10 years

(d) Note:  ALL intervals should have the SAME width

3.  Determine the first interval: 


(a) Lower boundary




Needs to include lowest value (12)



Would like it to be a multiple of 10 (the width)




So, begin with lower boundary of 10


(b) Upper boundary



Upper boundary = 10 + 10 – 1 = 19 (lower boundary + width – 1)




First interval (
10 – 19 

4.  Determine all remaining intervals (going upward) until you include the

      largest observed score

5.  Record frequency (f) for each interval

Sample Group Frequency Distribution Table:
	X
	f

	100 – 109
	1

	90 – 99
	1

	80 – 89
	3

	70 – 79
	8

	60 – 69
	12

	50 – 59
	15

	40 – 49
	28

	30 – 39
	30

	20 – 29
	20

	10 – 19
	4





3. Relative Frequency Distributions

Similar to a simple frequency distribution, but also contains info about each score’s proportion and/or % of the overall total (N)

1.  Create new column, p (proportion):

p = f / N
2.  Create a new column, % (percent):
 
% = p ( 100

(Note: can be used for grouped and ungrouped freq. distributions)

The Column of p sums to 1.0

The Column of % sums to 100%

Quiz Scores
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4.  Cumulative Frequency Distribution

Shows total f (or % or p) at each value and ALL LOWER ranked values 

Begin at bottom and add upwards

Useful when relative standing in a distribution is important

Cumulative percents (c%) have special name

percentile ranks   = % of observations with the 

same or smaller value
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Frequency Distributions for Categorical Data:

Simple frequency distributions & relative frequency distributions can be used w/ categorical data

Cumulative frequency distributions cannot be constructed b/c the order of a categorical variable has no meaning

Also, you cannot compute percentile ranks for categorical data

50 books on a shelf; Below is a freq. dist. that displays the color of the cover of each of those books

	Book Color
	f
	p
	%

	Green
	13
	.26
	26

	Red
	6
	.12
	12

	Blue
	7
	.14
	14

	Black
	24
	.48
	48







(f = N = 50
     (p = 1.0

   (% = 100

Graphs of Frequency Distributions: Quantitative Data

1.  Histograms:

(a) Used for variables on interval or ratio scales

(b) f on y axis (could also plot p or % )

(c) X values on x axis


(d) For ea X value (or interval) draw a bar equal to its f (p or %) 


(e) Width of ea bar should extend to real limits of score (or interval)

Real lower limit = pt. midway b/n the bottom of 1 interval & the top of the 1 below

Real upper limit = pt. midway b/n the top of 1 interval & the bottom of the 1 above it


(f) No gaps between bars, reflects continuous data


(g) When using intervals, the midpoints often displayed




Center of ea interval; average of the lower & upper limits
See Figure 3.5 in text

2. Stem-and-leaf displays: 

(a) An “on its side” histogram

(b) Retains original values

(c) Displays frequency information

(d) Examine raw data to determine the leading digit values that 

will form the stem

(e) Write the stem values from smallest to largest in a vertical array, and place a vertical line next to it (|)

(f) Place appropriate trailing digits in the display as “leaves”

Example:

Suppose you had the values:  

60 72 77 76 75 75 71 68 63 61 60 55 55 53 78 79 79 79

From looking at the values, they range from the 50s – 70s, thus 5, 6 and 7 will be our leading digits


5|


6|

7|

Beside the “5” stem, place all values in the 50s

5|355

6|

7|

Beside the “6” stem, place all values in the 60s

5|355

6|00138

7|

Finish by placing all values in the 70s next to the “7” stem

5|355

6|00138

7|1255678999

Describing Distribution Shapes:

1. Look for overall pattern: # of modes; symmetry; skewness

(a) Modes are the # of “major peaks” in the distribution

One mode = unimodal

Two modes = Bimodal

> 2 = multimodal

(b) Symmetry—is the right hand side of the distribution the mirror image of the left hand side? If yes, it is symmetrical


(c) Skewness: 

1. Right (positive) skewed—right side (tail) extends out much 

farther than the left

2. Left (negative) skewed—left side (tail) extends out much

farther than the right
See Figure 3.10 in text

2. Look for deviations—called outliers; outliers fall outside the overall pattern of the graph

Graphs of Frequency Distributions: Categorical Data

Bar Graphs

(a) Used for variables on nominal or ordinal scales

(b) Like a histogram, but with gaps between bars


(c) Gaps signify breaks between categories
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