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EXAMPLE 2.3:
BASEBALL SALARIES 2011.XLSX 



MEASURES OF VARIABILITY
• THE RANGE IS THE MAXIMUM VALUE MINUS THE MINIMUM VALUE.

• THE INTERQUARTILE RANGE (IQR) IS THE THIRD QUARTILE MINUS THE 

FIRST QUARTILE.

• THUS, IT IS THE RANGE OF THE MIDDLE 50% OF THE DATA.

• IT IS LESS SENSITIVE TO EXTREME VALUES THAN THE RANGE.

• THE VARIANCE IS ESSENTIALLY THE AVERAGE OF THE SQUARED 

DEVIATIONS FROM THE MEAN.

• IF XI IS A TYPICAL OBSERVATION, ITS SQUARED DEVIATION FROM 

THE MEAN IS (XI – MEAN)2. 



MEASURES OF VARIABILITY
• THE SAMPLE VARIANCE IS DENOTED BY S2, AND THE POPULATION VARIANCE BY 

𝜎2.

• IF ALL OBSERVATIONS ARE CLOSE TO THE MEAN, THEIR SQUARED DEVIATIONS FROM THE 

MEAN—AND THE VARIANCE—WILL BE RELATIVELY SMALL.

• IF AT LEAST A FEW OF THE OBSERVATIONS ARE FAR FROM THE MEAN, THEIR SQUARED 

DEVIATIONS FROM THE MEAN—AND THE VARIANCE—WILL  BE LARGE.

• IN EXCEL, USE THE VAR FUNCTION TO OBTAIN THE SAMPLE VARIANCE AND THE VARP FUNCTION 

TO OBTAIN THE POPULATION VARIANCE. 4



MEASURES OF VARIABILITY

• A FUNDAMENTAL PROBLEM WITH VARIANCE IS THAT IT IS IN SQUARED UNITS (E.G., $  $2).

• A MORE NATURAL MEASURE IS THE STANDARD DEVIATION, WHICH IS THE SQUARE ROOT OF 

VARIANCE.

• THE SAMPLE STANDARD DEVIATION, DENOTED BY S, IS THE SQUARE ROOT OF THE SAMPLE 

VARIANCE.

• THE POPULATION STANDARD DEVIATION, DENOTED BY Σ, IS THE SQUARE ROOT OF THE 

POPULATION VARIANCE.

• IN EXCEL, USE THE STDEV FUNCTION TO FIND THE SAMPLE STANDARD DEVIATION OR THE STDEVP 

FUNCTION TO FIND THE POPULATION STANDARD DEVIATION.

5



6



EMPIRICAL RULES FOR INTERPRETING 
STANDARD DEVIATION 

• THE INTERPRETATION OF THE STANDARD DEVIATION CAN BE STATED AS THREE EMPIRICAL 

RULES.

• IF THE VALUES OF A VARIABLE ARE APPROXIMATELY NORMALLY DISTRIBUTED 

(SYMMETRIC AND BELL-SHAPED), THEN THE FOLLOWING RULES HOLD:

• APPROXIMATELY 68% OF THE OBSERVATIONS ARE WITHIN ONE STANDARD 

DEVIATION OF THE MEAN.

• APPROXIMATELY 95% OF THE OBSERVATIONS ARE WITHIN TWO STANDARD 

DEVIATIONS OF THE MEAN.

• APPROXIMATELY 99.7% OF THE OBSERVATIONS ARE WITHIN THREE STANDARD 

DEVIATIONS OF THE MEAN.
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EMPIRICAL RULES FOR BASEBALL SALARIES
(SLIDE 2 OF 3)

• THE EMPIRICAL RULES SHOULD BE APPLIED WITH CAUTION, ESPECIALLY WHEN THE DATA ARE 

CLEARLY SKEWED, AS ILLUSTRATED BY THE CALCULATIONS FOR BASEBALL SALARIES BELOW.
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MEASURES OF SHAPE
(SLIDE 1 OF 2)

• SKEWNESS OCCURS WHEN THERE IS A LACK OF SYMMETRY.

 A VARIABLE CAN BE SKEWED TO THE RIGHT (OR POSITIVELY SKEWED) BECAUSE 

OF SOME REALLY LARGE VALUES (E.G., REALLY LARGE BASEBALL SALARIES).

 OR IT CAN BE SKEWED TO THE LEFT (OR NEGATIVELY SKEWED) BECAUSE OF 

SOME REALLY SMALL VALUES (E.G., TEMPERATURE LOWS IN ANTARCTICA).

 IN EXCEL, A MEASURE OF SKEWNESS CAN BE CALCULATED WITH THE 

SKEW FUNCTION.
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MEASURES OF SHAPE
(SLIDE 2 OF 2)

 KURTOSIS HAS TO DO WITH THE “FATNESS” OF THE TAILS OF THE 

DISTRIBUTION RELATIVE TO THE TAILS OF A NORMAL DISTRIBUTION.

 A DISTRIBUTION WITH HIGH KURTOSIS HAS MANY MORE EXTREME 

OBSERVATIONS.

 IN EXCEL, KURTOSIS CAN BE CALCULATED WITH THE KURT FUNCTION.
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SKEWNESS
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SYMMETRY
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KURTOSIS

• CURVE 1 IS NORMAL

• CURVE 2 IS A LEADING CURVE

• CURVE 3 IS A FLAT CURVE

• ALL THREE ARE SYMMETRICAL 

AROUND THE MEAN.
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CHARTS FOR NUMERICAL VARIABLES

• THERE ARE MANY GRAPHICAL WAYS TO INDICATE THE DISTRIBUTION OF 

A NUMERICAL VARIABLE. 

• FOR CROSS-SECTIONAL VARIABLES:

• HISTOGRAMS

• BOX PLOTS

• FOR TIME SERIES VARIABLES:

• TIME SERIES GRAPHS
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HISTOGRAMS

• A HISTOGRAM IS THE MOST COMMON TYPE OF CHART FOR SHOWING THE DISTRIBUTION OF 

A NUMERICAL VARIABLE.

• IT IS BASED ON BINNING THE VARIABLE—THAT IS, DIVIDING IT UP INTO DISCRETE CATEGORIES.

• IT IS A COLUMN CHART OF THE COUNTS IN THE VARIOUS CATEGORIES (WITH NO GAPS BETWEEN 

THE VERTICAL BARS).

• A HISTOGRAM IS GREAT FOR SHOWING THE SHAPE OF A DISTRIBUTION—WHETHER THE 

DISTRIBUTION IS SYMMETRIC OR SKEWED IN ONE DIRECTION.
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BASEBALL SALARIES 2011.XLSX  

• OBJECTIVE: TO SEE THE SHAPE OF THE SALARY DISTRIBUTION THROUGH A HISTOGRAM.

• SOLUTION: IT IS POSSIBLE TO CREATE A HISTOGRAM WITH EXCEL TOOLS ONLY—BUT IT CAN BE A 

TEDIOUS PROCESS.

• THE RESULTING TABLE OF COUNTS IS USUALLY CALLED A FREQUENCY TABLE.

• THE COUNTS ARE CALLED FREQUENCIES.

• IT IS EASIER TO CREATE A HISTOGRAM WITH SOME ADD-INS BUT MANY OF THESE ARE AT A COST. 
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BOX PLOTS
• A BOX PLOT (OR BOX-WHISKER PLOT) IS AN ALTERNATIVE TYPE OF CHART FOR SHOWING 

THE DISTRIBUTION OF A VARIABLE.

• THE ELEMENTS OF A GENERIC BOX PLOT ARE SHOWN BELOW:
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• OBJECTIVE: TO ILLUSTRATE THE FEATURES OF A BOX PLOT, PARTICULARLY HOW IT INDICATES 

SKEWNESS.

• SOLUTION: IN PHSTAT, SELECT BOX-PLOT FROM THE DESCRIPTIVE STATISTICS DROPDOWN LIST AND 

FILL IN THE DIALOG BOX.



TIME SERIES DATA

• OUR MAIN INTEREST IN TIME SERIES VARIABLES IS HOW THEY CHANGE OVER TIME, AND THIS 

INFORMATION IS LOST IN TRADITIONAL SUMMARY MEASURES AND IN HISTOGRAMS OR BOX 

PLOTS.

• FOR TIME SERIES DATA, A TIME SERIES GRAPH IS USED. THIS IS A GRAPH OF THE VALUES OF 

ONE OR MORE TIME SERIES, USING TIME ON THE HORIZONTAL AXIS.

• THIS IS ALWAYS THE PLACE TO START A TIME SERIES ANALYSIS.
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CRIME IN US.XLSX

• OBJECTIVE: TO SEE HOW TIME SERIES GRAPHS HELP TO DETECT TRENDS IN CRIME DATA.

• SOLUTION: DATA SET CONTAINS ANNUAL DATA ON VIOLENT AND PROPERTY CRIMES FOR THE 

YEARS 1960 TO 2010. 
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TOTAL VIOLENT AND 

PROPERTY CRIMES
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SPARKLINE GRAPH

• NEW TO EXCEL 2010 IS THE MINI-CHART EMBEDDED IN A CELL. IT IS ESPECIALLY USEFUL FOR TIME 

SERIES DATA.

• IN THE CELL UNDER A SET OF TIME SERIES DATA INCLUDE A SPARKLINE
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DJIA MONTHLY CLOSE.XLSX

• OBJECTIVE: TO FIND USEFUL WAYS TO SUMMARIZE THE MONTHLY DOW DATA.

• SOLUTION: DATA SET CONTAINS MONTHLY VALUES OF THE DOW FROM 1950 THROUGH 2011.

• CREATE SUMMARY MEASURES AND TIME SERIES GRAPHS FOR MONTHLY VALUES AND PERCENTAGE 

CHANGES OF THE DOW.
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