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If the mean, median, and mode are the same, then
the set of data represents a normal distribution.

Negative skew
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16, 8, 35, 2, 22, 10, 31, 50, 13, 35, 56, 28
1. Mean
2. Median . 9
3 Mode Is the data skewed, if so why?
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Box plot or box and whisker diagrams- are useful for
Box Plots or Box and Whisker Diagrams revealing the center, the spread, and the distribution of

the data set along with identifying outliers.

Outliers have 3 dramatic effects:

5 Number Summary:
1. Mean o 1. Minimum value
2.Standard deviation

2. Ql-median of the bottom half
3 -Qz-median of the entire set of data

4. Q3- median of the upper half
5. Maximum value

3.The scale of the histogram

In a nomral distribution each quartile is equal.
The interquartile range (IQR) is defined as
IQR=0Q3-01

DEFINITION: The 1.5 X IQR rule for outliers

Call an observation an outlier if it falls more than 1.5 x IQR above the third guartile or
below the first quartile.
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Steps to draw a box plot:

1. Draw a number line to set the scale. (Don't draw on it)

D. Use two points for the Min and Max value

(if an outlier use an *)

3. Draw 3 vertical lines for the Quartiles

1. Make a box to represent the interquartile rang IQR.
5. Draw the whiskers for the bottom 25th and top 25th
percentile scores

-— — )
min max
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6. Put 5 # summary on the diagram or off to the sides.
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The interquartile range (IQR) is defined as
Ex 1b) Draw 2 box plots and compare the sets of data. oR=01- 1
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Figure 1.19 shows boxplots (this time, they are oriented vertically) comparing travel
times to work for the samples of workers from North Carolina and New York, We will
identify outliers as isolated points i the araph (iike the = for the maximum value in the
New York data set).

An outlieris any point
90—

more than 1.5 box lengihs

80 below Q) or above Qs

60 Whisker ends at last
data value that s not
an outlier, 65.

|
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North Carolina ~ New York
Figure 1.19 Boxplots comparing the travel times to verk of samples of
varkers in North Carolina and New York.

Boxplots show less detail than histograms or stemplots, so they are best used for
side-by-side comparison of more than one distribution, as in Figure 1.19. As always,
be sure to discuss shape, center, spread, and outliers as part of your comparison. For
the travel time to work data:

Shape: We see from the graph that both distributions are right-skewed. For both
states, the distance from the minimum to the median is much smaller than the distance
from the median to the maximum.

Center: It appears that travel times to work are generally a bit longer in New York
than in North Carolina. The median, both quartiles, and the maximum are al larger in
New York.

Spread: Travel times are also more variable in New York, as shown by the lengths of
the boxes (the IQR) and the range.

Outliers: Earlier, we showed that the maximum travel time of 85 minutes is an outlier
for the New York data. There are no outliers in the North Carolina sample.

The TI-83/84 and TI-89 can plot up to three boxplots in the same viewing window.
Let's use the calculator to make parallel boxplots of the travel time to work data for
the samples from North Carolina and New York.

1. Enter the travel time data for North Carolina in L1/list1 and for New York in
L2/list2.

2. Set up two statistics plots: Plot1 to show a boxplot of the North Carolina data
and Plot2 to show a boxplot of the New York data. The setup for Plot1 is shown
below. When you define Plot2, be sure to change L1/list1 to L2/list2.
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Note: The calculator offers two types of boxplots: one that shows outliers and
one that doesn't. We'll always use the type that identifies outliers.

Use the calculator's Zoom feature to display the parallel boxplots. Then Trace to
view the five-number summary.

TIER3/5Y TIRY

(ZoomData)

w

nd select ZoomStat o
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/ CHECK YOUR UNDERSTANDING

The 2011 rester of the Dallas Cowboys professional football team included 8 offensive
linemen. Their weights (in pounds) were

310 307 345 324 305 301 290 307

1. Find the five-number summary for these data by hand. Show your work.
2. Calculate the IQR. Interpret this value in context.

[ show Answer ]

3. Determine whether there are any outliers using the 1.5 x IQR rule.

[ Show Answer ]

4.Draw a boxplot of the data.
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The 2011 roster of the Dallas Cowbays professional football team included 8 offensive
linemen. Their weights (in pounds) were

310 307 345 324 305 301 290 307

1. Find the five-number summary for these data by hand. Show your work.

Correct Answer
The data in order are: 290, 301, 305, 307, 307, 310, 324, 345. The
S-number summary is 200, 303, 307, 317, 345.

2. Calculate the IQR. Interpret this value in context.

Correct Answer
The IQR is 14 pounds. The range of the middle half of the data is 14
pounds.

3. Determine whether there are any outliers using the 1.5 x IQR rule.

Correct Answer
Any outliers oceur below 303 — 1.5(14) = 282 or above 317 + 1.5(14) =
338, 50 345 pounds is an outier.

4.Draw a boxplot of the data.

Correct Answer
The boxplot is given below.
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