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Dot Plots

e A dot plot groups the data as little as possible and
the identity of an individual observation is not lost.

e To develop a dot plot, each observation is simply
displayed as a dot along a horizontal number line
indicating the possible values of the data.

e |[f there are identical observations or the
observations are too close to be shown individually,
the dots are “piled” on top of each other.

Dot Plot — Minitab Example
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Dot Plot vs. Histogram

e The disadvantage of a histogram is that it loses
the exact value of the observations.

e Dot Plots do not lose the identity of an individual.

e Dot plots are most useful for smaller data sets,
whereas histograms tend to be most useful for
large data sets.




Stem-and-Leaf

e In Chapter 2, we showed how to organize data
into a frequency distribution. The major
advantage to organizing the data into a
frequency distribution is that we get a quick
visual picture of the shape of the distribution.

e A frequency distribution has two disadvantages :
- Lose the exact identity of each value
- How the values within each class are distributed is
unknown.

Stem-and-Leaf

e One technique that is used to display quantitative information in
a condensed form is the stem-and-leaf display.

e Stem-and-leaf display is a statistical technique to present a
set of data. Each numerical value is divided into two parts. The
leading digit becomes the stem and the trailing digit the leaf.
The stems are located along the vertical axis, and the leaf
values are stacked against each other along the horizontal axis.

e Advantage of the stem-and-leaf display over a
frequency distribution - the identity of each
observation is not lost.

Stem-and-Leaf : Example

Suppose the seven observations in
the 90 up to 100 class are: 96, 94, 93,
94, 95, 96, and 97.

The stem value is the leading digit or
digits, in this case 9. The leaves are
the trailing digits. The stem is placed |
to the left of a vertical line and the leaf
values to the right. The values in the

90 up to 100 class would appear as:

Stem-and-leaf: Example

Then, we sort the values within each

stem from smallest to largest. Thus, |9 | 38 4 4 5 6 @ 1'|

the second row of the stem-and-leaf
display would appear as follows:

TABLE 4=1 Number of .\d\vrlixillg Spols Purchased |>_\‘ Members of the Greater Buffalo
Auntomohile Dealers Association

96 ik} ik 17 127 95 113 96 108 94 148 156

139 142 94 107 125 155 155 103 nz 127 n7 120
112 135 132 11 125 104 106 139 134 19 97 89
118 136 125 143 120 103 13 124 138

Stem Leaf
8 8 9
[e] 6 3 56 4 4 7
10 8 7 3 4 6 3
11 Y 3 2 77 2 1 98 3
12 Y 5 7 O 5 5 0 4
13 9 5 2 9 4 6 8
14 8 2 3
15 6 5 5




Other Measure of Dispersion

e The standard deviation is the most widely
used measure of dispersion.

e Alternative ways of describing spread of data
include determining the location of values
that divide a set of observations into equal
parts.

— Quartile (= 4 = #)
- Decile (+ 4 =#)
- Percentile (F 4 =4Kc)

|
Quartiles (= 4 +#)
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e Quartile: Divide a data set into 4 equal parts.

(?1 Q, 93

Lowest Median

Highest

- Q, denotes the 1st quartile below which 25% of the
observations occurs.

- Q, denotes the 2nd quartile below which 50% of the
observations occurs. Q,=Median.

- Q; denotes the 3st quartile below which 75% of the
observations occurs.

Deciles
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e Decile: Divide a data set into 10 equal parts.

D, D, D,

Lowest Median Highest

e D, denotes the 1st decile below which 10% of
the observations occurs.

Percentiles
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e Percentile: Divide a data set into 100 equal parts.

L‘25 ITSO L75

Highest

Lowest Median

e L, denotes the n-th percentile below which n%
of the observations occurs.




Computation
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e Let L, refer to the location of the n-th percentile.

- Lg5 = the 33rd percentile

- Lg = the 50th percentile (Median)
- L, = the 10th percentile (1st Decile)

p
L=+

- n = the number of observations

- pis the desired percentile

100

[
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| Relation

-
e Median = Q2 = D5 =L50
e Q1 =125
e Q3=L75

B |
Percentiles - Example

- |

Listed below are the commissions earned last month
by a sample of 15 brokers at Salomon Smith
Barney’s Oakland, California, office. Salomon Smith
Barney is an investment company with offices
located throughout the United States.

$2,038 $1,758 $1,721 $1,637
$2,097 $2,047 $2,205 $1,787
$2,287 $1,940 $2,311 $2,054
$2,406 $1,471 $1,460

Locate the first quartile and the third quartile for the
commissions earned.

Percentiles — Example (cont.)
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Step 1: Organize the data from lowest to

largest value

$1,460
$1,758
$2,047
$2,287

$1,471
$1,787
$2,054
$2,311

$1,637
$1,940
$2,097
$2,406

$1,721
$2,038
$2,205




Percentiles — Example (cont.)
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Step 2: Compute the first and third quatrtiles.
Locate L,; and L5 using:

P
L=+ 555 [4-1]

L25=(15+1)%=4 L75=(15+1)%=12
Therefore, the first and third quartiles are the 4th and 12th
observation in the array, respectively

L, =$1,721

L, =$2,205

Percentiles — Another Example
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\ |
e Data Set: {1,3,5,7,9,11,13,15,17,19 }, N=10.
e L25=(10+1) x(25/100)=2.75
Q1=3+(5-3) x0.75 = 4.5
e L75 =(10+1) x(75/100)=8.25
Q3=15+(17-15) x(25/100)=15.5

e The median, quartile, decile and percentile do
not need to be one of the actual values in the
data set.

Box Plot
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e To construct box plot, we need five
statistics:

- the first quartile Q1
- the third quartile Q3
- median

Largest element
Lowest element

Boxplot - Example
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Alexander's Pizza offers free delivery of its pizza within 15 miles. Alex, the owner,
wants some information on the time it takes for delivery. How long does a typical
delivery take? Within what range of times will most deliveries be completed? For a
sample of 20 deliveries, he determined the following information:

Minimum value = 13 minutes
Q, = 15 minutes

Median = 18 minutes

Q, = 22 minutes

Maximum value = 30 minutes

Develop a box plot for the delivery times. What conclusions can you make about
the delivery times?




Boxp

lot Example

The box

plot reveals that the distribution of delivery times is

positively skewed. The reasons are:
* The right dashed line is longer than the left dashed line.
* The median is not in the center of the box.
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I
Skewness
C
e In Chapter 3, measures of central location for a set
of observations (the mean, median, and mode) and
measures of data dispersion (e.g. range and the
standard deviation) were introduced.
e Another characteristic of a set of data is the shape.
e There are four shapes commonly observed:
- symmetric,
- positively skewed,
- negatively skewed,
- bimodal.
25
B |
Skewness - Formulas for Computing
-
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The coefficient of skewness can range from -3 up to 3.

- Avalue near -3, such as -2.57, indicates considerable
negative skewness.

- Avalue such as 1.63 indicates moderate positive skewness.

- A value of 0, which will occur when the mean and median
are equal, indicates the distribution is symmetrical and that
there Is no skewness present.

= 3(X - hSAedian) 2]
8 n [wf X=X\
=gl 2 )|
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Symmetric Positively Skewed Negatively Skewed Bimodal
Ages Monthly Salaries Test Scores Outside Diameter
2 ) ) oy
2 gl /1 g T\ &
g | g | g I 3
[ | 's | w | L
| |1 || /\
| L1 L1
45  Years  $3000 $4,000 7580 Score 98 104 Inches
X
E§ 58 g
e =2 =
26
I
2 A= 24
i i T dlic SK
o KL falw ¥ i@;h]%fr%;ii RSk 5§1.,\ gaﬁwﬁ‘—ﬂ}jﬂ’v
- SK =0 F A AT s ¢ B
- SK> 0 AFFHAE (B) B TR AT HEERL S RS
- SK < 0T FALz o T AT A G RS
o [SK[A4&4 » & 77 FAlAk D — = o
o 0=|SK| 0.5 %7 F 8 5 30 T 1o -
0.5<ISK[<1 » # 77 FH it s — = o
ISK[>1 » % 7% FAl & w - > o
28




Skewness — An Example
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e Following are the earnings per share for a sample of
15 software companies for the year 2005. The
earnings per share are arranged from smallest to
largest.

$0.09  $0.13  $0.41  $051 $ 1.2 $ 120 § 149 $3q8
3.50 6.36 7.83 8.92 1013 12,99 16.40

e Compute the mean, median, and standard deviation.
Find the coefficient of skewness using Pearson’s
estimate. What is your conclusion regarding the
shape of the distribution?

Skewness — An Example
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Co X _$74.26

=$4.95
n 15
—\2
2 (X=X)"  [($0.09-$4.95) +. + ($16.40—$4.95)°)
S = = =$5.22
n-1 15-1
Pearson’s sk — 3(X —Median) _ 3($4.95-%$3.18) ~1.017
s $5.22
—\3
software's sk=——— (X=X | 15 980740975
(n-1)(n-2) s (15-1)(15-2)

We conclude that the earnings per share values are somewhat
positively skewed.

|
Kurtosis (*# & )

31

o F ARG RO AR g G Tk o
A {5 AT R P T sods Rl mﬁ}ia
A7\ o
- ¥ % (Meso Kurtosis) : %\ﬁ FoRA -

- % 7% (Lepto Kurtosis) @ # 77 FAL & # »t Rofic
& T gt -
- L @ (Platy Kurtosis): # 77 FAl#A g -

32

f(X)

e




Describing Relationship between Two
Variables
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e Data
- Univariate Data
- Bivariate Data
- Multivariate Data
e Introduce two techniques to portray the
relationship between two variables.
- Scatter Diagram
- Contingency Table

Describing Relationship between Two
Variables
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-l |

e One graphical technique we
use to show the relationship
between variables is called a
scatter diagram.

e To draw a scatter diagram we
need two variables. We scale
one variable along the
horizontal axis (X-axis) of a
graph and the other variable
along the vertical axis (Y-
axis).

|

Describing Relationship between Two
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‘Variables — Scatter Diagram Exampl‘es

Age of Buses and

Maintenance Cost b Koot

$10,000 _ 1B
- 21
g5 6000 = 105
S § 4000 = 100
2,000 3 2
0 S S s e e | T T T T
001 2 3 4 5 6 54 5556 57 58 596061 62 63
Age {years) Height (inches)
Auction Price versus Odometer
. 55800 {7 ]
£ 5200 -
g 4,800
2 4,400
2 4000 -

...__'_._"..
10,000 30,000 50,000
Odometer
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Describing Relationship between Two
Variables — Scatter Diagram Excel Example
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In the Introduction to Chapter 2 we presented data from
AutoUSA. In this case the information concerned the
prices of 80 vehicles sold last month at the Whitner
Autoplex lot in Raytown, Missouri. The data shown
include the selling price of the vehicle as well as the
age of the purchaser.

Is there a relationship between the selling price of a
vehicle and the age of the purchaser? Would it be
reasonable to conclude that the more expensive
vehicles are purchased by older buyers?
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Describing Relationship between Two
Variables — Scatter Diagram Excel Example
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Contingency Tables
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e A scatter diagram requires that both of the
variables be at least interval scale.

e What if we wish to study the relationship
between two variables when one or both are
nominal or ordinal scale? In this case we tally
the results in a contingency table.

CONTINGENCY TABLE A table used to classify observations according to two
identifiable characteristics.

Chart Area
1 Age Pricedo00y] o
2 45 F=3) "
51 & e Vehicle Selling Price and Age of Buyer
4 40 20.454 -
s 40 38 —_— 40
6| 45 26661 S 35 2o
7| 37 27 453 =1 P it I
8| 2 1728 @ 30 +* N
a | 29 18021 @ . e +
10| 33 28683 k=] 25 ey
11| 43 20,672 = 20 s
2| 32 19.687) e 5 P
13| 47| 23.169) 2
| s B £ 10
15| «2 19.251 =
15| 23 20047 a 5
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19| 31 24 609
ol o Fr 0 20 40 60 80
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Contingency Tables — An Example
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A manufacturer of preassembled windows produced 50 windows
yesterday. This morning the quality assurance inspector reviewed
each window for all quality aspects. Each was classified as
acceptable or unacceptable and by the shift on which it was
produced. Thus we reported two variables on a single item. The
two variables are shift and quality. The results are reported in the
following table.

Shift
Day Afternoon Night Total
Defective 3 2 1 [}
Acceptable 17 13 14 44
Total 20 15 15 50
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Exercises
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e 3,7,11,13,15,19,23,25,27,29,33,41,43,

End of Chapter 4
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