PSY 201 Lecture Notes Chapter 3,4,5,6:  
Frequency Distributions
Descriptive Techniques

Descriptive techniques allow us to know and communicate 

1)  central tendency

2)  variability, and

3)  shape

Overview (Boldfaced are most important for this class)
[image: image1.png]


1.  Tables

Regular frequency distribution

Grouped frequency distribution

Stem and leaf displays

2.  Graphs.  
Bar graph

Histogram

Frequency polygon

Dot plot

Scatterplots

3.  Numeric summaries

Mean, median, mode

Standard deviation, range

Measures of skewness and kurtosis

Correlation Coefficient

 Simple (Regular, Ungrouped) Frequency Distributions
Definition:  A list of all possible score values from the largest down to the smallest along with the frequency of occurrence of each score value.

Scores on the multiple choice part of the first PSY 3120 test:

28 29 34 32 30 35 29 34 42 29 26 35 43 38 31 25 27 30 31 30 28 38 34

Same scores as a frequency distribution
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Frequency Distributions from The ATV Data

Helmet use

Value
Freq
Yes
  63

No
344

Unavailable
  93

Alcohol use

Value
Freq
Yes
141

No
296

No info
  39

No test
  24

Grouped Frequency Distribution

Definition:  A list of equal-sized score groups ordered from the group with the largest scores in it down to the group with the smallest scores in it along with number of scores in each group.
The left label of each interval must be divisible without remainder by the interval width.

Injury Severity Scores from the ATV data

ISS:  Injury Severity Score.

From http://www.trauma.org/archive/scores/iss.html

Injury Severity Score 

The Injury Severity Score (ISS) is an anatomical scoring system that provides an overall score for patients with multiple injuries. Each injury is assigned an Abbreviated Injury Scale (AIS) score and is allocated to one of six body regions (Head, Face, Chest, Abdomen, Extremities (including Pelvis), External). Only the highest AIS score in each body region is used. The 3 most severely injured body regions have their score squared and added together to produce the ISS score. 

An example of the ISS calculation is shown below: 
	Region 
	Injury
Description 
	AIS 
	Square
Top Three 

	Head & Neck 
	Cerebral Contusion 
	3 
	9 

	Face 
	No Injury 
	0 
	

	Chest 
	Flail Chest 
	4 
	16 

	Abdomen 
	Minor Contusion of Liver
Complex Rupture Spleen 
	2 
5 
	
25 

	Extremity 
	Fractured femur 
	3 
	

	External 
	No Injury 
	0 
	

	Injury Severity Score: 
	50 


The ISS score takes values from 0 to 75. If an injury is assigned an AIS of 6 (unsurvivable injury), the ISS score is automatically assigned to 75. The ISS score is virtually the only anatomical scoring system in use and correlates slinearly with mortality, morbidity, hospital stay and other measures of severity. 

It's weaknesses are that any error in AIS scoring increases the ISS error, many different injury patterns can yield the same ISS score and injuries to different body regions are not weighted. Also, as a full description of patient injuries is not known prior to full investigation & operation, the ISS (along with other anatomical scoring systems) is not useful as a triage tool. 
A listing of all the ISS scores in the ATV data.

	iss

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	75
	1
	.2
	.2
	.2

	
	50
	1
	.2
	.2
	.4

	
	45
	1
	.2
	.2
	.6

	
	43
	1
	.2
	.2
	.8

	
	35
	1
	.2
	.2
	1.0

	
	34
	1
	.2
	.2
	1.2

	
	33
	1
	.2
	.2
	1.4

	
	30
	1
	.2
	.2
	1.6

	
	29
	5
	1.0
	1.0
	2.6

	
	27
	2
	.4
	.4
	3.0

	
	26
	7
	1.4
	1.4
	4.4

	
	25
	8
	1.6
	1.6
	6.0

	
	24
	5
	1.0
	1.0
	7.0

	
	22
	7
	1.4
	1.4
	8.4

	
	21
	13
	2.6
	2.6
	11.0

	
	20
	2
	.4
	.4
	11.4

	
	19
	6
	1.2
	1.2
	12.6

	
	18
	4
	.8
	.8
	13.4

	
	17
	25
	5.0
	5.0
	18.4

	
	16
	9
	1.8
	1.8
	20.2

	
	14
	26
	5.2
	5.2
	25.4

	
	13
	30
	6.0
	6.0
	31.4

	
	12
	6
	1.2
	1.2
	32.6

	
	11
	5
	1.0
	1.0
	33.6

	
	10
	36
	7.2
	7.2
	40.8

	
	9
	67
	13.4
	13.4
	54.2

	
	8
	22
	4.4
	4.4
	58.6

	
	6
	13
	2.6
	2.6
	61.2

	
	5
	79
	15.8
	15.8
	77.0

	
	4
	72
	14.4
	14.4
	91.4

	
	3
	1
	.2
	.2
	91.6

	
	2
	9
	1.8
	1.8
	93.4

	
	1
	33
	6.6
	6.6
	100.0

	
	Total
	500
	100.0
	100.0
	


Problem:  The above is not an appropriate regular frequency distribution.  That’s because not all internal values are listed.

If ALL the possible score values were listed, below is what it would look like
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The problem with this is that it’ll be much too tall.

Whenever it will require more than about 20 lines for a table, the data should be grouped.

To display data consisting of very many values, such as the ISS values, form a Grouped Frequency Distribution

ISS Interval
Freq
70-79
1

60-69
0

50-59
1

40-49
2
30-39
4
20-29
49
10-19
147
  0-  9
296
The text recommends that interval width be an odd number, such as 3 or 5.  I went against their recommendation here and chose 10.

The text’s recommendation was based on the assumption you might want to go from the table to a graph.  That has not been my experience, so I suggest that you try to use 3, 5, or 10 as the interval width.  A large majority of data sets will fit one of those choices.

The text recommends 10-20 groups.  But this is an artistic decision, so if you feel that 8 (as in the above) is appropriate, go for it.

Test yourself . . .
What’s the matter with each of the following distributions?

1.

Value
Freq
18

1

17

3

14

7

13

6

12

3

11

1

2.

Value
Freq
1

2

2

4

3

5

4

7

5

4

3. 

Value
Freq
50-52
2

45-49
5

40-44
7

35-39
8

30-34
3


4.

Interval
Freq
50-59
1

40-49
2

20-29
5

10-19
1

5.

Interval
Freq
34-38
1

27-33
4

20-26
3

18-19
5

15-17
2

10-14
1

6.  

Interval
Freq
1-10

1

11-20
2

21-30
5

31-40
3

7 .

Interval
Freq
41-50
1

31-40
4

21-30
6

11-20
2

  1-10
1

Test Yourself . . .

Form a regular frequency distribution of the following user-ratings of smart phones taken from ConsumerReports.org.  All ratings are on a 1, 2, 3, 4, 5 scale.
Motorola Droid X2 from Verizon
4 4 4 4 1 1 

HTC Thunderbolt from Verizon

5 5 5 5 5 5 4 4 4 4 3 3 2

iPhone from Verizon

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 1


Droid X2



HTC



iPhone

Rating
  %


Rating
  %


Rating
  %
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5
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_67__


4
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_0__
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2
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2
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2
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1
_33__


1
__0__
`

1
__2__

Form a Grouped Frequency Distribution of the following scores

Class sizes of 2000, 3000, and 4000 level courses from Sociology
85 96 35 70 32 36 25 38 27 13 15 14 19 29 7 7

Class sizes of 2000, 3000, and 4000 level courses from Psychology

38 21 21 25 26 20 22 45 59 31 26 34 32 30 48 32 26 26 61 25 8 25 45 43 15 30 11 33 25 37 29 31 25 12 20 22 31 37 47 37 

Psychology




Sociology
Class size interval
Freq


Class size interval
Freq

_90__ - __99
_
__0__

_90__ - _  99
__
__1__

_80___ - _89__
__0__

_80___ - _89__
__1__

_70___ - _79___
__0__

_70___ - _79___
__1__

_60___ - _69___
__1__

______ - ______
__0__

_50___ - _59___
__1__

______ - ______
__0__

_40___ - _49__
__5__

______ - ______
__0__

_30___ - _39___
__13__

______ - ______
__4__

_20___ - _29___
__16_

______ - ______
__3__

_10___ - _19___
__3_

______ - ______
__4__
__0___ - __9___
__1__

______ - ______
__2__

Stem & Leaf Displays   (Not in Pyrczak)

Stem & Leaf Display:  An ordered representation of scores in which rows (the stems) represent score intervals and numbers within rows (the leaves) represent individual values.  The rows are called stems and the numbers within rows are called leaves.

The most straightforward such table is one representing two-digit scores.  In this case, rows correspond to the first digit of each number .   Within each row, the last digit of each number represents the number.

For example, consider the following two-digit values . . .

24 29 40 58 42 9 15 20 78 90 96 26 10 16 38 46 29 65 82 71 81 45 52 68 49 94

These would be represented in a stem & leaf display as follows . . .

Stems
Leaves

0
9

1
5  0  6  

2
4  9  0  6  9

3
8  

4
0  2  6  5  9

5
8  2

6
5  8

7
8  1

8
2  1

9
0  6  4

Usually, the leaves are ordered from smallest to largest within stems . . .

Stems
Ordered Leaves

0
9

1
0  5  6  

2
0  4  6  9  9

3
8

4
0  2  5  6  9

5
2

Review of key points from Chapters 3,4,5

Regular Frequency Distribution

Definition

When should you create one?


When you have 20 or fewer score values.

Order score values from largest down to smallest

Always include all possible score values, even if they are not in 
your sample

Report percentages if sample size is very large or if you’re 
comparing two or more groups.

Grouped Frequency Distribution

Definition

When should you create one?


When you have a large number of score values.

Intervals are equal sized.
10-20 intervals in a table.

Interval with largest score values at the top.

Report percentages if appropriate.

Chapters 4,5,7, and 8








Chapters 7,8,9








Chapters 4,5,6








Score values with 0 frequency are included in the table.





Largest score value  is at the top of the table.





Smallest score value  is at the bottom of the table.





0-9	1


10-19	3


20-29	5


30-39	1


40-49	5


50-59	2


60-69	2


70-79	2


80-89	2


90-99	3








�





Interval	Frequency


90-99		3


80-89		2


70-79		2


60-69		2


50-59		1


40-49		5


30-39		1


20-29		5


10-19		3


  0-   9		1
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