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[bookmark: _GoBack]Exercises
Chapter 4: The Mode, the Median, and the Mean
(To use the SPSS® computer program to complete these exercises, see the SPSS® Tutorial provided in Chapter 5.)
1)	In the examples we have described to this point, it may be said there was an implicit expectation that the while the phenomena under investigation were similar, the values of the property of interest were expected to differ from phenomenon to phenomenon. That is, in the study of human behavior, we implicitly acknowledge the expectation that any two human beings are likely to be different in their behaviors. This is the implicit principle of human individuation. Observed similarities in behavior are thus implicitly “unexpected,” and these similarities thus implicitly require an “explanation” such as similarities in group affiliations or similarities in other life experiences. Our task in these exercises, then, was to describe the similarities found within the implicit expectations of differentiation. It should be understood, however, that an implicit expectation of differentiation is not always an appropriate modeling assumption. That is, in some cases, we may model a set of phenomena with the expectation that their behaviors will be identical, and any observed differences would thus require explanation. For example,
· a school administrator might form the expectation that a set of similarly designed lesson plans executed in similarly configured classrooms will generate similar learning results, or
· an operations engineer may have designed a number of identical assembly lines, and she would thus expect their outputs to be similar, or
· a hospital administrator might form the expectation that a hygiene protocol executed in similar wards will have the same salutary effect.
While the tools of statistical analysis are applied similarly to both types of models--those with an implicit expectation of differentiation and those with an implicit expectation of similarity--the research questions underlying such models will necessarily be different. Consider the following case:
	Corporation X is a retail enterprise with a business model of placing its outlets in locations meeting specific socioeconomic, demographic, and competitive characteristics. The second quarter (March through June) sales results from its 18 outlets have just been obtained, and the Vice President of Sales has asked you--a Senior Business Analyst--to provide a summary report of these results. Listed by location number, the sales results--as reported by the individual locations--are found in Table 4.12. It should be noted that the location numbers are indexing numbers assigned by accounting and do not have any relevance regarding the order in which the outlets were established or the specific character of each region.

Table 4.12
Quarter 2 Sales Results for Corporation X(sales in $million)
	Location: 1
Sales: 10
	Location: 2
Sales: 20
	Location: 3
Sales: 20

	Location: 4
Sales: 10
	Location: 5
Sales: 12
	Location: 6
Sales: 18

	Location: 7
Sales: 16
	Location: 8
Sales: 16
	Location: 9
Sales: 14

	Location: 10
Sales: 12
	Location: 11
Sales: 18
	Location: 12
Sales: 20

	Location: 13
Sales: 18
	Location: 14
Sales: 16
	Location: 15
Sales: 14

	Location: 16
Sales: 12
	Location: 17
Sales: 14
	Location: 18
Sales: 10



a) Construct the frequency distribution and relative frequency distribution of these sales results.

Sales Volumes ($M)
	Volume
	Frequency
	Relative Frequency

	10
	3
	0.167

	12
	3
	0.167

	14
	3
	0.167

	16
	3
	0.167

	18
	3
	0.167

	20
	3
	0.167

	Total
	18
	1.000



b) Identify the range of observed values for the property “sales volume” by specifying the highest reported sales volume and the lowest reported sales value.
Highest volume is $20M, lowest is $10M.
Having identified the highest and lowest observed values of a property, it is often useful to represent the proportional magnitude of the range of values by calculating the “percentage difference” between the highest observed value and the lowest observed value. That calculation is represented as
(highest value – lowest value)⁄lowest value.
Calculate the percentage difference for the range of these sales volumes. Does the percentage seem to be large or small? What does this suggest about the difference between the highest observed sales value and the lowest observed sales value?
Highest – Lowest = $20M – $10M = $10
Percentage difference is $10M∕$10M = 1.00
The largest sales volume is 100% larger than
the smallest sales volume, which suggests a large disparity

c) Display the relative frequency distribution as a histogram and as a frequency polygon. As we have discussed, distributions can be described in terms of peaks and valleys. It is also the case that a distribution can be described as a steadily increasing line--indicating that the observed relative frequencies of the property of interest increased as the values increased--or steadily decreasing line--indicating that the observed relative frequencies of the property of interest decreased as the values increased. Furthermore, a distribution can be described as a flat line--indicating the values of the property of interest all occurred at the same relative frequencies. Distributions of this type are said to be “uniform.” Now, using either the histogram or frequency polygon you have constructed, describe the shape of the distribution. What does the shape of the distribution suggest about the operations at the different locations? What are the implicit expectations to which these results are being compared?

Relative Frequency Distribution of Sales Volumes
(n = 18 Locations)



Frequency Polygon Showing the Relative Frequency Distribution of the
Sales Volumes Among 18 Sales Locations 


The distribution appears to be uniform, which suggests no sales volume is prevalent. This suggests significant heterogeneity. 

d) Identify the modal value of the sales volumes of these retail outlets. What does the modal value represent, and how would you interpret this result?
Multimodal, with all reported sales volumes having equal relative frequencies.
e) Construct a cumulative frequency distribution and identify the median value of the distribution. What does the median represent, and how would you interpret this result?

Sales Volumes ($M)
	Volume
	Frequency
	Cumulative Frequency
	Cumulative Relative Frequency

	10
	3
	3
	0.1676

	12
	3
	6
	0.333

	14
	3
	9
	0.500

	16
	3
	12
	0.667

	18
	3
	15
	0.833

	20
	3
	18
	1.000

	Total
	18
	
	



The median sales volume is $14M, which indicates that one half of the locations had sales volumes less than or equal to $14M, and one half of the locations had sales volumes greater than or equal to $14M 

f) Identify the mean sales volume value of the 18 retail outlets. Interpret the results.
Mean Sales Volume:
($10M  3) + ($12M  3) + ($14M  3) + ($16M  3) + ($18M  3) + ($20M  3) = $30M + $36M + $42M + $48M + $54M + $60M = $270M
$270M∕18 locations = $15M per location

The typical sales volume per location was $15M
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