Handout for week 2

Univariate Descriptive Statistics

(In this outline, if you see bold letters, you should know their definitions.)

Review: Parameters are ______________________________________.

              Lower-case Greek letters are used to denote parameters.


          Statistics are ________________________________________.


          Roman letters are used to denote statistics.

1. Measures of Central tendency 

Central tendency (average) is a point in a distribution of scores that corresponds to a typical, representative, or middle score in that distribution such as the mean, or medium, mode.  

 
(1) Mean

The sum of the measurements divided by the number of subjects. 

 Population mean: (
 Sample mean: M, 
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You can use Y instead of X.

(2) Median

The middle score or measurement in a set of ranked scores or measurements; the point that divides a distribution into two equal halves. When the number of scores is even, there is no single middle score; in that case, the median is found by taking an average of the two middle scores. 



Median is not influenced by outliers. 

4 4  100  5  7

(3) Mode

The most frequent score in a set of scores. 

Bimodal distribution – A distribution having two modes. Strictly speaking, to call a distribution bimodal, the peaks should be the same height; however, it is quite common to call any tow-humped distribution bimodal, even when the high points are not exactly equal. 

Students’ mid term scores

1 94

Mean:

2 90

Median:

3 90

Mode:

4 90

5 81

6 70

7 65

8 56

9 30

· If you have a highly skewed distribution of data, the median is more

     representative than the mean because the median is unaffected by

     outliers.  Where does the mean lie in the skewed distribution, relative to

     the median?  

2.  Measures of Variability or Scatter

The spread or dispersion of scores in a group of scores or the extent to which scores in a distribution deviate from a central tendency of the distribution is called variability.

Two datasets can have the same average but very different variabilities (Text Figure 2-5, p. 36).  If scores in a distribution are similar, they are homogeneous (having low variability); if scores are not similar, they are heterogeneous (having high variability).  

  The range, variance, standard deviation, and coefficient of variation (CV) represent the variability.

(1) Range



The difference between the largest and smallest observations


The highest blood pressure is 128 and the lowest is 86, then the

range is: 128 – 86 = 42.

The Interquartile range (IQR) the most commonly used rage. The

 IQR is the range of the values extending from the 25th percentile to

 the 75th percentile (Text p.41). 


      (2) Variance 



Population variance: (2
The sum of the squared deviations from the mean

score divided by number of scores. 
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Sample variance:  s2
The mean of squared deviation from the mean.

Sample data do not include all the observations in a population, this


substitution results in a sample variance slightly smaller than the

true population variance. To compensate for this bias, the sum of

squares is devided by n – 1 to calculate the sample variance. 

This is called unbiased estimates of population variance 
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Computation formula for sample variance
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Example of eight vitiates (n=8)
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The smaller the variance, the closer the individual scores are to the mean. 

(3) Standard Deviation (s, SD, Sd, sd) 

A type of average distance of an observation from the mean. 

The positive square root of the variance
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 EMBED Equation.3  [image: image15.wmf]
The more widely the scores are spread out, the larger the standard deviation. 

Like other measures of dispersion, the SD tells you how good the mean is as an estimate of a value in the distribution. In the following table, in distribution A, the mean is a perfect estimate, and the SD is zero. In distribution C, by contrast, the SD is high, and the mean of 35 is a poor estimate of any particular score in the distribution.

Distribution





Mean
SD

A
35
35
35
35
35
35
35
0

B
28
40
35
37
29 
41
35
5.47

C
1
4
5
67
68
65
35
34.72

If the distribution is close to a normal, 

68.26% (34.13 X 2) of the data fall between mean ( 1 SD 

95.44% (47.72 X 2) of the data fall between mean ( 2 SD

99.72% (49.86 X 2) of the data fall between mean ( 3 SD

· If the SD is close to the mean score, the SD is large.

· Whenever the smallest or largest observation is less than a standard deviation from the mean, this is evidence of server skew. 

(4) The Coefficient of Variation (CV) 

CV = 100 (SD/M)

The CV expresses the SD as percentage of the mean value. The advantage is it lets the researcher compare the variability of different variables.  For example, using the State-Trait Anxiety Inventory, for a sample of depressed patients: 

Mean = 54.43, SD = 13.02, and CV = 24%

For general medical patients without depression:


Mean = 42.68, SD = 13.76, and CV = 32%

Therefore, the nondepressed group was more variable relative to their mean than the depressed group. 

3. Measures of Skewness or Symmetry
(1) Normal distribution is symmetrical and bell-shaped; therefore, mean, median and mode are the same.

(2) Skewness = (Mean – Median)/SD

             If it is outside ( 0.2, then it is considered severely skewed. 

· Draw a positively skewed distribution, and indicate central tendencies.  

4. Graphical Presentation of Variability

Box plot (Text, Figure 2-13, P.50)


Median, (50th percentile), IQR (25th to 75th percentile), the largest and smallest values that are not outliers (( 1.5 SD), minor outliers (( 1. 5 SD -( 3.0 SD), extreme outliers (beyond ( 3.0 SD) 

5. Methods to handle problematic data

(1) Outliers

a. A recording error – Correct it.

b. A failure of data collection (inappropriate subjects, equipment 

     failure, etc.) – Remove it. 

c. An actual extreme value from an unusual subject 

- Trimmed mean can be used such as 5% trimmed mean

 (Use the mean of the middle 90% of the observed score)

- Changing scores


(2) Missing Data

                     a. Types of missing data

    Random pattern is not serious

    Systematic pattern is serious so find out the reasons why it

    happened. 

b. Methods to handle missing data


Deletion



Listwise deletion – delete all cases that have a missing value



Pairwise deletion – delete a case only if the variables 



being used in the analysis have missing data

    Imputation



Educated guess based on prior knowledge



Mean or median replacement

.

Using regression



Model-based procedures

SPSS Class work # 2

Task: Computing the mean, median and mode (descriptive statistics) for the grip strength of high school students. 

Enter the following data (in a single column)

4.56

6.01

1.76

3.98

3.32

3.98

4.73

3.33

5.90

2.40

4.50

2.61

7.09

7.32

5.32

4.49

4.34

3.98

6.21

5.28

1. Go to Analyze on the menu bar

2. Click on Descriptive statistics

3. Click on Frequencies

4. Move var 00001 to variables (select var0001 and click       )

5. Go to statistics

6. Check Mean, Median, Mode under Central tendency and also check Standard Deviation and Variance under Dispersion

7. Continue

8. OK

· The results appear on a separate output window. Compare your results with your friend’s/neighbor’s. If you made any mistakes go back to the data file and make the necessary changes. 

· Don’t forget to save both the data file and the results and print the results. 

Assignment #2 (Due 9/12) (2.5 points)

NAME : 

1. The following are physical fitness scores in 7th grade schoolchildren (n=25). Summarize the central tendencies (mean, mode, and median) and variability (Variance, SD, and CV). You can use SPSS for this computation. Attach the printout and your answer sheet. 

47.6
53.0
63.1
64.5
51.9


43.0
55.4
52.6
55.0
45.1


49.0
40.2
59.5
59.3
53.2


56.2
42.0
54.5
44.9
47.1


52.2
70.2
52.0
61.8
53.0


2. Although the measure of central tendency supplies information about an important aspect of a distribution, it is inadequate for a complete description. Consider the six distributions given below. All have an identical mean and a median, yet it is readily apparent that the distributions are not the same.   Identify a mean, SD, median, and range for each group and draw a box plot. Do this manually and show your calculation process.  

I
II
III
IV
V
VI

8
8
4
4
1
1

9
10
7
5
3
5

10
10
10
10
10
10

11
10
13
16
17
15

12
12
16
16
19
19 

3. Use the same article that used for the assignment #1.  Look for tables and identify descriptive statistics (in contrast to inferential statistics). 

How many tables did you find in the article?

How many tables had descriptive statistics?

      What types of descriptive statistics were used? 

      If you cannot find a table with descriptive statistics, choose another article

      that is related to your research interest. Attach the article to this 

      assignment. 
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