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LECTURE 2: DESCRIPTIVE DATA 
ANALYSIS – TABLES AND 
GRAPHICS (CONTINUATION)



EXERCISE 1.36

Newbold et al (2013)



EXERCISE 1.36 A): SOLUTION

Answer:

The cumulative percentage column is 

the relative cumulative frequency (in 

percentage).



EXERCISE 1.36 B): SOLUTION

34.51% of competitors were under 35.

Answer:



EXERCISE 1.36 C): SOLUTION

39.61% of competitors were 45 or older.

Answer:



LECTURE 2: DESCRIPTIVE 
DATA ANALYSIS - MEASURES



DESCRIBING DATA 
NUMERICALLY

• Measures: 

• Central and Non-Central Location / Tendency 

• Dispersion /  Variation

• Skewness

• Kurtosis



MEASURES OF TENDENCY 
AND VARIATION

Newbold et al (2013)

Non-Central Tendency

Minimum

Maximum

Some Quantiles



MEASURES OF CENTRAL 
TENDENCY

Newbold et al (2013)



ARITHMETIC MEAN

Newbold et al (2013)



ARITHMETIC MEAN: 
EXAMPLES

Newbold et al (2013)



MEDIAN

Newbold et al (2013)



FINDING THE MEDIAN

Newbold et al (2013)



CALCULATING THE MEDIAN: 
EXAMPLES



WHICH MEASURE OF 
LOCATION IS THE “BEST”? 

Newbold et al (2013)



MODE

Newbold et al (2013)



DISTRIBUTIONS BY MODE



REVIEW EXAMPLE

Newbold et al (2013)



REVIEW EXAMPLE: SUMMARY 
STATISTICS

Newbold et al (2013)



QUANTILES: DEFINITION



QUANTILES: CALCULATION
STEPS (NEWBOLD METHOD)



QUANTILES: EXAMPLES



PERCENTILES AND QUARTILES

Newbold et al (2013)



PERCENTILES AND QUARTILES

Newbold et al (2013)



QUARTILES

Newbold et al (2013)



QUARTILE FORMULAS

Newbold et al (2013)



QUARTILE: EXAMPLE

Newbold et al (2013)



FIVE-NUMBER SUMMARY

Newbold et al (2013)



EXERCISE 2.6

Newbold et al (2013)



EXERCISE 2.6:  SOLUTION

 Answer:

Given data (daily sales in hundreds of dollars): 6, 8, 10, 12, 14, 9, 11, 7, 13, 11

a. Mean, Median, and Mode

• Order the data (ascending): 6, 7, 8, 9, 10, 11, 11, 12, 13, 14

• Mean: 

Mean = 10.1 (hundreds of dollars)



EXERCISE 2.6:  SOLUTION

 Answer:

a. Mean, Median, and Mode

• Order the data (ascending): 6, 7, 8, 9, 10, 11, 11, 12, 13, 14

• Median:  Number of observations n = 10 (even), so:

• Mode:

 Most frequent value = 11 (appears twice)

Median = 10.5 (hundreds of dollars) Mode = 11 (hundreds of dollars)



EXERCISE 2.6:  SOLUTION

 Answer:

b. Five-number summary

• Order the data (ascending): 6, 7, 8, 9, 10, 11, 11, 12, 13, 14



EXERCISE 2.6:  SOLUTION

 Answer:

b. Five-number summary: Alternative solution (Both methods are correct!)

• Order the data (ascending): 6, 7, 8, 9, 10, 11, 11, 12, 13, 14



MEASURES OF VARIABILITY

Newbold et al (2013)



RANGE

Newbold et al (2013)



DISADVANTAGES OF THE 
RANGE

Newbold et al (2013)



INTERQUARTILE RANGE

Newbold et al (2013)



INTERQUARTILE RANGE

Newbold et al (2013)



POPULATION VARIANCE

Newbold et al (2013)



SAMPLE VARIANCE

Newbold et al (2013)



SAMPLE VARIANCE –TWO
FORMULAS



POPULATION STANDARD 
DEVIATION

Newbold et al (2013)



SAMPLE STANDARD DEVIATION

Newbold et al (2013)



SAMPLE STANDARD 
DEVIATION: EXAMPLE

Newbold et al (2013)



COMPARING STANDARD 
DEVIATIONS 

Newbold et al (2013)



MEASURING VARIATION

Newbold et al (2013)



ADVANTAGES OF VARIANCE 
AND STANDARD DEVIATION

Newbold et al (2013)



COEFFICIENT OF VARIATION

Newbold et al (2013)



COMPARING COEFFICIENT OF 
VARIATION

Newbold et al (2013)



SKEWNESS VS HISTOGRAM

Right-skewed (positively skewed):

• The tail of the distribution extends more to the right (higher values).

•Most data are concentrated on the left.

• Skewness > 0

Left-skewed (negatively skewed):

• The tail of the distribution extends more to the left (lower values).

•Most data are concentrated on the right.

• Skewness < 0



SKEWNESS VS BOXPLOT

Newbold et al (2013)



IDENTIFYING SKEWNESS USING 
MEAN, MEDIAN, AND MODE

Newbold et al (2013)

Mean < Median < Mode Mode = Mode< 

• Skewness can be identified by the relationship between Mode, Median, and Mean.

• Mean > Median > Mode → positively skewed (right-skewed)

• Mean < Median < Mode → negatively skewed (left-skewed)

• Mean ≈ Median ≈ Mode → approximately symmetric



SKEWNESS MEASURES: HOW TO IDENTIFY 
SKEWNESS WITH COEFFICIENTS



PEARSON’S COEFFICIENT OF 
SKEWNESS: MODE VS MEDIAN



ADVANTAGES AND DISADVANTAGES 
OF SKEWNESS MEASURES

• Pearson’s Coefficient of Skewness

 Simple, intuitive (based on mean, mode, median).

 Depends on mode/median (not always defined), less robust.

• Moment Coefficient of Skewness (SPSS)

 Standardized, uses all data points, always available in software.

 More abstract, sensitive to outliers.



HOMEWORK



EXERCISE 1.32

Newbold et al (2013)



EXERCISE 2.8

Newbold et al (2013)



EXERCISE 2.14

Newbold et al (2013)



EXERCISE 2.15

Newbold et al (2013)



THANKS!
Questions?
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