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1. Which of the following is quantitative data?

a.Hair color
b.Letter grade for a class
c.Rating of movie on a scale of 1 to 5

d/Numerical grade on a test

e None-ofthese

2. In #}, the quantitative data is
a,/Discrete

b.Continuous
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3. The command in R to find the mean is:
a) mean
b. average
C. avg
d. sum

e. none of these

4. Suppose we were looking at salaries for a small company. Most
employees make the same amount per year but the CEO makes 10 times
that amount. Which is larger:

a.)mean

b. median
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Frequency Distributions
A frequency distribution is a tabular summary of data showing the

frequency (or number) of items in each of several non-overlapping classes.
The relative frequency of a class is the fraction or proportion of the total

number of data items belonging to the class.
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Cumulative Frequency Histograms ﬂ‘nﬂ
The cumulative frequency distribution shows the number of items with
values less than or equal to the upper limit of each class.

The cumulative relative frequency distribution shows the proportion of
items with values less than or equal to the upper limit of each class.

A cumulative frequency plot of the percentages (also called an 0%ive) can be used to view the total
number of events that occurred up to a certain value.

Example: Here 1s an ogive for Hudson Auto Repair’s cost of parts sold:

Example: Hudson Auto Repair

. Ogive with Cumulative Percent Frequencies
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Where is the median of this data? —[ _1



Sec 2.2 — Variability
Measures of Variability
Dispersion (spread)
1.The simplest way to measure dispersion is range. This 1s the difference
between the smallest and largest measurements. N —VYUN
Drawbacks of range: sensitivity to outliers

2.Another method is interquartile range, IQR=0,—0,. This is not

sensitive to outliers, but still has some dljmbacksoas a measure of
dispersion. NiAale, S0%

3.The most common measure is sample standard deviation. Roughly
speaking, standard deviation is the average distance values fall from the
mean (center of graph). S~
The sample variance is defined as

5 1 _\2 _\2 —\2 | _\2
s =ﬁ[(xl—x) +(x, - %) +..t(x, - X) ]=E§(xi—x)

and the sample standard deviation 1s given by s, the square root of the
sample variance.



(Noo‘&f;: this 1s different from the population variance)
N

4. The coefficient of variation measures relative variability.
sd(x)

p(x)
This is used for variables that have only positive values.

cv(x)=



Let’s compute the sample standard deviation of our measurements “height”
data:

66, 68, 63,71, 68, 69, 65,70,73,67 X = [,3

S+ = (e + (13- wmn,mww 9+
t (61437 ]
0 4 Scﬁywt-ol dustinas From X

S 3%’{ = Qﬂ*%q;

> sd (e S\U'B



Distance from the mean is sometimes measured in standard deviations. For
example, if ¥ =20 and s =4 then a measurement of 12 would be “2 standard

deviations from the mean”. 7. = 30 - 30’“
What interval of measurements from the aboWd be “within 2
standard deviations from the mean”? Rl "':5/'-*-5 —_ T a sd .
[’Q]Q?) ‘9\[" 20 . Q?
— qso/o ——1

Within 1.5 standard deviations?
0I5 (4)
20 - , 20+t b

(1, at)



Calculated Standard Deviation 1s a measure of Variation in data

W\
Sample Data Set Mean Standard
Deviation
100, 100, 100, 100, 100 100 0
90, 90, 100, 110, 110 100 10
30, 90, 100, 110, 170 100 50
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Box-and-Whisker Displays (Boxplots) . Q| Q2 Q2 max

Making a Boxplot from the Five Number Summary
1.0Order the values in the data set in ascending order (least to greatest).
2.Find and label the median.
3.0f the lower half (less than the median—do not include), find and label
Q1.
4.0f the upper half (greater than the median—do not include), find and
label Q3.
5.Label the minimum and maximum.
6.Draw and label the scale on an axis.
7.Plot the five number summary.
8.Sketch a box starting at Q1 to Q3.
9.Sketch a segment within the box to represent the median.
10. Connect the min and max to the box with line segments.
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Boxplot—5 Number Summary
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min Q1 median

IQR = Q3 - Q1 = 5400 - 1000 = 4400



Calculating Outlier BOUNDARIES .5 (m K) =15 (@5 _Q |)

Follow the formula (Q1 — 1.5 (IQR), Q3 + 1.5 (IQR)) Hint: you need to
know what Q1 and Q3 are numerically.
Steps:

1) Find Q1 and Q3.

2) Calculate the Interquartile Range, where IQR = Q3 — Q1

3) Multiply IQR by 1.5.

4) Subtract 1.5 (IQR) from Q1, this is the lower bound.

5) Add 1.5 (IQR) to Q3, this is the upper bound.

6) Write outlier boundaries in interval notation, (lower bound, upper
bound).
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5. How do you find the IQR? ‘
@Q3'Q1 Inkr ﬁbllt.llf"’ll{ fﬂx\ﬂb
b.1.5(Q3-Q1)
c.Q1-Q3
d.1.5(Q1-Q3)
6. The values of the minimum, Q1, Q2, Q3 and the maximum make up

what 1s called our
a. percent values

b/ five number summary

% quartiles
d. none of these
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Example: 79, 81, 83, 86, 87, 88, 89, 90, 91, 95} 108, 111

79 84.5 88.5 93 111
min Q1 med Q3 max

Steps:
1) Q1 = 84.5 and Q3 = 93. —
2) Calculate the Interquartile Range 1QR = qa 84 S = -_E.
3) Multiply IQR by 1.5 |.§(9.5) = 1215
4) Subtract 1.5 (IQR) from Q1. 4.5 - 1375 = 7475
5) Add 1.5 IQR) to Q3. 42 + 12-1S =105.1€

6) Write outlier boundaries in interval notation, (j3,10<.75.

NOW...are there any data that falls OUTSIDE the boundary interval?
109 « 111
bre. budliecs

— —] O o

: : —_— —
10 xS 5 0 0G [ob \W\



Describing a distribution (CUDS — Center, Unusual Features, Dispersion,

Shape)
CENTER: Hetmdarctibes| Box Rt~
UNUSUAL FEATURES:
DISPERSION:

1'52'02'53505540”4550556065

Age Wife

SHAPE:
FstandsAndWhes BxFd CENTER:

. | UNUSUAL FEATURES:

DISPERSION:
o SHAPE:
>boxplot(height)

>boxplot(height,horizontal=TRUE)



