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Question 2A:

Measures of central tendency are those descriptive statistics which describe the point or points about which a distribution centers.  Name and fully describe the three measures which are used to describe central tendency and name the advantages and disadvantages of each, as well as describing a situation in which each of these measures might be used.

Human Relations Comprehensive Examination

Question 2, A:  MEASURES OF CENTRAL TENDENCY

I have chosen to answer Question 2, A for the second part of my comprehensive examination.  The question states that I should discuss measures of central tendency (i.e., those descriptive statistics which describe the point or points about which a distribution centers).  

I.
Introduction.
At first glance this question seemed quite intimating, but the second time I read the question, my lay person’s mind told me that what we are actually talking about is ways to find the “average” or the “middle of the road”.  The fact that a lay person can understand these forms of defining the middle is exactly what makes these potentially complex values so useful (Frankfort-Nachmias, 2000). 

In keeping these ideas simple, and easy to discuss, I find it necessary to explain the meaning of the word distribution.  In statistics, a distribution is an arrangement of values ranked from lowest to highest that are often plotted graphically (Vogt, 1999).  The arrangement can also show the value’s real or theoretical frequency of occurrence (Wikipedia, 2006).  When the values are not equally distributed, it is known as a skewed distribution (Vogt, 1999).

Since measures of central tendency determine the location of the middle or the center of any distribution, we should understand that the definition of "middle" or "center" is left ambiguous on purpose so that the term "central tendency" can refer to a large array of measurements (Frankfort-Nachmias, 2000).  

For example:  consider the Roberts family earned income wherein Emmett earned $40,000, Myrna earned $30,000, Ashley earned $5,000, Savannah earned $500, and Royal earned $500 for the same period of time.  Measuring the central tendency for this example would require us to find the middle earnings range.  I have already (theoretically) collected the data and summarized it.  Therefore, I will use the collected data to graphically present the measures of central tendency.  

The three most commonly referred to measures of central tendency are the median, mean and mode (hereafter collectively called the “3Ms”). Therefore we will discuss the 3Ms throughout this paper.  While these measures all determine what a distribution “tends” to look like graphically, I have learned that these tendencies depend on three factors:  (1) the way the variables are measured; (2) the shape of the distribution and (3) the reason for the research (Frankfort-Nachmias, 2000).   Therefore, I will attempt to integrate these three factors into each of the measures of central tendency.

Because, as discussed above, the meaning of central tendency has been intentionally left vague, it is probably a good idea to define the remaining part of the subtitle of this paper, just to start out on a solid foundation.  Since the only other part of the subtitle is the word “measures”, let us begin by agreeing on the meaning of that term.

Stanley Smith Stevens’ (1951) long standing definition fits this situation not only because it is simple, but also because his definition has stood the test of time.  Stevens defined measurement as the assignment of numbers to position(s) of objects or events according to a prevailing condition or quality (Pedhazur, 1991).  Simply put, to measure means to gauge with precision an idea or concept, and then present that information in an exact manner so that others can quantify it using the same standard.

Therefore, in social sciences, as opposed to the natural science, measuring data probably means first designing a model for qualitative research so that you can understand how you will effectively gauge the data even before it is collected.  This is done because the question answered, the conceptual context, the methods of collecting the data, and the validity of the information are all closely related to the purpose for collecting the data (Maxwell, 1996).

II.
Mean.

	Roberts Family Earned Income

	1. Emmett
	40,000

	2. Myrna
	30,000

	3. Ashley
	5,000

	4. Savannah
	500

	5. Royal
	500

	∑
	76,000

	(75,500)/4
	15,200

	Figure 1


 The mean is by far the most commonly used measure of central tendency.  It is what lay people mean when they say “average” (Voelker, 2001).  The mean is obtained by adding all the scores together and then dividing by the total number of scores (Frankfort-Nachmias, 2000).  Using the earned income example in Figure 1, we add the scores together and arrive at $76,000.  Then we divide by five since five is the total number of earned income variables.  The mean earned income is $15,200.   

 Measuring the mean means taking into account every score.  This measure is an efficient measure of central tendency for normal distributions and is easily managed mathematically.   It allows users to draw conclusions (called inferences) about a larger population based on sample data pools (Vogt, 1999). An instance where this kind of information is used in daily living is in grade point averages of students.  The public and academia can make inferences about a student based on the collective average of all a student’s grades summed up into one score.
One disadvantage of using the mean is that it is inappropriate for highly skewed distributions and is less efficient than other measures of central tendency when extreme scores are possible (Lane, 2006).  

III. The Median.
Finding the median is easy to remember for any person that has lived in an urban area.  It is as easy as walking down the avenue.  An avenue always has a median down the center with an equal number of lanes on each side of the median.  It is as simple as that!  To find the median central tendency, place the given numbers in value order and find the middle number. (Voelker, 2001).  In this respect, the Roberts family earnings looks like this:

	500
	500
	5,000
	30,000
	40,000


The median value is 5,000 because 5,000 is in the middle when the values are placed in ascending order.  In short, the median score divides the distribution in half so that one half the scores are above and the other half are below the center (Voelker, 2001; and Frankfort-Nachmias, 2000).  Suppose we ask the question: which figure is closer to the kind of salary earned by most of the people in our group? The median $5,000 or the mean $15,200?  It is after asking this question that we realize that the median is less affected by extreme values (i.e., it gives a better indication of the earning of the majority of people in our group).
In instances where the middle numbers falls between scores, to find the value half-way between them, add the two middle scores together and then divide by 2 (Voelker, 2001).  For example, if our median score fell between 5,000 and 30,000, we would add the two scores:

5,000 + 30,000 = 35,000 – then divide the answer by 2

35,000 ÷ 2  =  17,500 

In this case the median would be 17,500 because the fell between 5,000 and 30,000. 

The median is useful because its meaning is clear and it is more efficient than the mean in highly-skewed distributions. However, it ignores many scores and is generally less efficient than the mean when the scores are more evenly distributed (Lane, 2006) 

IV.
The Mode.

The mode is the score that occurs more frequently, (i.e., it is the number that appears most often when you are working with only one set of numbers)  (Voelker, 2001; and Frankfort-Nachmias, 2000).   
	500
	500
	5,000
	30,000
	40,000


With the Roberts family earnings example, it is easy to see that the number 500 is the only number that appears more than once.  Therefore, the mode in this example is 500.

The mode can be informative but should almost never be used as the only measure of central tendency since it is highly susceptible to sampling fluctuations (Lane, 2006).  This measure of central tendency would be used, if, instead of earned income, we were discussing how something would be completed.  For example:  mode of travel means how people will complete their journey, (i.e., car, bus, train, etc.)  When we talk about a criminal’s mode of operation, we mean the manner that the criminal uses to carry out their crime.  We are talking about the frequency in which the criminal does a certain thing as compared to other criminals.

V. Other Measures of Central Tendency

Paul W. Vogt (1999) discussed additional measures of central tendencies:  harmonic means and trimmed mean . Lane (2006) discussed trimean and geographic mean. Three of these four measures of central tendency are briefly discussed below: 

(1) Trimean is a weighted average of the 25th percentile, the 50th percentile, and the 75th percentile. Letting P25 be the 25th percentile, P50 be the 50th and P75 be the 75th percentile, the formula for the trimean is: Trimean = (P25 + 2P50 + P75)/4.  (Lane, 2006).

(2) Trimmed mean, is calculated by discarding a certain percentage of the lowest and the highest scores and then computing the mean of the remaining scores).  For example, we might trim the two extremes at the top and the two extremes at the bottom and arrive at a trimmed mean of 5,000.  (Vogt, 1999).
(3) Geographic mean, is calculated by multiplying all the numbers together and then taking the nth root of the product. (Lane, 2006).  It is a viable alternative if all the scores are positive and the distribution has a positive skew.  (Lane, 2006).  
Since the original question only asked for three main measures of central tendency, I will not go into any more detail about other measures of central tendency.

IV.
Conclusion.
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 The mean, median and mode all measure of central tendency.  Using the Roberts family earnings example given in this paper, the below graphic in Figure 2, is applicable.  In this instance, our median value was 5,000, our mean value was 15,200 and our mode was 500.  While all of these answer are very different, they all measure central tendency for this particular set of circumstances.  

In instances where the 3Ms are all the same number, (as shown here with the red dotted line at 15,000) the curve would be a perfectly symmetrical shape, similar to the dotted curve line below  (Voelker, 2001).  This means it would be exactly the same on the left as it is on the right. 
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