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Agenda:
Briefly Review Math

Briefly Review Chapter 1

Lecture Chapter 2.1-2.4
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Review Math
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1. Summation Notation
(%)= F04)+ T () +t (%)

2. Factorials
nNl=nx(n-1)x(nN—-2)x---x2x1

3. Computations
x=20, y=14, s=16, w=-2, m=15, n=10

Compute . y.ﬁ — 256
n

4. Simple Linear Equations
2—-2x=3x+3 x=-1/5
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Recap Chapter 1
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Chapter 1. Statistics

Daniel B. Rowe, Ph.D.
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1: Statistics
1.1 Americans Here’s Looking at you

Fretting Over Messages

Are you fretting about messages?

St&tlSthS |S a_” alrou nd USI How Wi-Fi users responded when asked how long they go

before they get “antsy” about checking e-mail, instant
messaging and social networking sites:

How much time between e
Internet usage?
One day
One hour 45%
or less
47%
One week
7%
a
Figure from Johnson & Kuby, 2012. Source: Impulse Research for Qwest Communications online survey of

1,063 adult Wii users in April 2009.
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1: Statistics
1.1 What is Statistics?

Population: A collection, or set, of individuals, objects, or
events whose properties are to be analyzed.

Sample: Subset of the population.

Variable: A characteristic of interest about each individual
element of a population or sample.

Data value: The value of the variable associated with one
element of a population or sample.

Parameter: A numerical value summarizing all the data of an
entire population.

Statistic: A numerical value summarizing the sample data.
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1: Statistics
1.1 What i1s Statistics?

Data: The set of values collected from the variable from each of the
elements that belong to the sample.

Data

/\

Qualitative Quantitative

/\ /\

Nominal Ordinal Discrete Continuous
(names) (ordered) (gap) (continuum)
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Lecture Chapter 2

Rowe, D.B.
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Chapter 2: Descriptive Analysis and
Presentation of Single-Variable Data

Daniel B. Rowe, Ph.D.

Department of Mathematical and Statistical Sciences
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Pie charts (circle graphs) and bar graphs: Graphs that are
used to summarize qualitative, or attribute, or categorical

data.
. . Operations Performed

Operations Performed at General Hospital Last Year [TA02-01] at General Hospital Last Year
Type of Operation Number of Cases
Thoracic - 20 ) e
Bones and joints 45 Abdominal Urologic
Eye, ear, nose, and throat 58
General 98 13%
Abdominl 115 20% r°°‘°'°9'c

. General
Urologic I
Proctologic 65 Neurosurgery
Neurosurgery 23
Total 498 Thorc:cm

Eye, ear, nose,and ~ Bones and
throat joints

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Pie charts (circle graphs) and bar graphs: Graphs that are
used to summarize qualitative, or attribute, or categorical
d a.t a. Operations Performed

at General Hospital Last Year

120 } —
Operations Performed at General Hospital Last Year [TA02-01] 100 - —

Type of Operation Number of Cases 2 g0k
Thoracic 20 ° 6of - ]
Bones and joints 45 -
Eye, ear, nose, and throat 58 Z 40T
General 98 o0 -
Abdominal 115 ﬂ H
Urologic I 0 L 29875 8 L L 2
Proctologic 65 E %8;‘;% £ _g Tg o
Neurosurgery 23 = 55EC 3 > 3 8

Total 498 g ¢ Z

Cg L

Type of operation

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Pie charts (circle graphs) and bar graphs: Graphs that are
used to summarize qualitative, or attribute, or categorical

data.
First Year By College F2023 Fall 2023
Arts and Sciences 543
Business Administration 401 ‘
Communication 134
Education 28
Engineering 199 /
Health Sciences 331
N u rEir‘IE 245 = Arts and Sciences m Business Administration = Communication
Tn,tﬂl 1382 m Education Engineering Health Sciences

= Nursing

https://www.marquette.edu/institutional-research-analysis/public-reports/freshman-dash.php

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Pie charts (circle graphs) and bar graphs: Graphs that are
used to summarize qualitative, or attribute, or categorical

data.

- Fall 2023
First Year By College F2023 -
Arts and Sciences 543| @
Business Administration 401 é_
Communication 134 2 20

d = n 100 l I
Education 28 . _
Engineering 199 & {lz;ﬁ ? & \q
Health Sciences 331 & & & T e S
Mursing 246) o
Total 1882 College

https://www.marquette.edu/institutional-research-analysis/public-reports/freshman-dash.php

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data

2.1 Graphs

Example:

Rowe, D.B.

- Qualitative Data

®T  AutoSave ( D~ ~  OIRA_Data ~

File Home Insert Draw Page Layout Formulas Data Review View  Automate Help  Acrobat
Calibri 1 Y A A General ~ | [ Conditional Formatting ~
4 % {57 Format as Table ~
i [ Cell Styles ~
Clipboard T Alignment = Number Styles

A40
\
[l First Year By College
Arts and Sciences
Business Administration
Communication
Education
Engineering
Health Sciences
Nursing
Total

Sheetl

Enter and highlight data

FH Insert
ﬁ: Delete

[i=] Format ~

Cells

Editing

1 Comments

Analyze
Data

Analysis

Sensitivity
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Rowe, D.B.

Select Insert

ile Home Insert Draw Page Layout Formulas Data Review View Automate Help Acrobat

all
D

Select pie or column bar




Marquette University

MATH 1700

2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Qualitative Data

Location

Student Enroliment by State of Origin (U.S. Citizens and Permanent Resident Only)

Select Map: Select Data Type: |[Select Cohort Year:
(® United States ® Count Fall 2023
World Percent 0/«
3 2
v .
g 12 \ » )
L \ 1 76
4 1
32
20 8 —
o 1|24
2 2 14 o
- 4 | 3 1
36 y .
v
15 3 . g ‘ y
? %18
g 1 . (
g ‘ 5&
1{ 41
1 A"
1 Military Address 1
Outside US Address (US Citizen) 5
US Territory (US Citizen) 14

Dashboard
Info

United States Table

lllinois 786
Wisconsin 641
Minnesota 76
California 36
Michigan 32
Missouri 31
Ohio 24
Massachusetts 20
Nebraska 20
New York 18
Arizona 15
Colorado 14
US Territory (US Ci.. 14
Pennsylvania 13
Washington 12
Indiana 1
New Jersey 9
Texas 9
Connecticut 8
lowa 8
Maryland 8
Florida

Outside US Addres.. 5
Kansas 4

Maine

Oregon
Virginia

District of Columbia
Georgia

New Mexico
North Carolina
Alabama
Nevada

New Hampshire
Rhode Island
Utah

Alaska
Arkansas
Hawaii

Idaho

Kentucky
Louisiana
Military Address (U..
Montana
Tennessee
Vermont

Total

https://www.marquette.edu/institutional-research-analysis/public-reports/freshman-dash.php

Rowe, D.B.

N W W W w A~ A
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs — Quantitative Data

Dotplot Display: Displays the data of a sample by
representing each data value with a dot positioned above the
scale.

19 Exam Scores

Frequency
N
&
<
@
o

] o« < L N ® 2 @& & ® & & @ o o

—//— t t } i + t t t t i
50 60 70 80 Q0 100
Score

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.1 Graphs - Quantitative Data

Distribution: The Pattern of variability displayed by the data
of a variable. The distribution displays the frequency of each
value of the variable.

2.2 Frequency Distributions and Histograms

Frequency distribution: Alisting, often expressed in chart
form, that pairs values of a variable with their frequency.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

Statistics Exam Scores This is somewhat of an art!

60 &4 8 9% 88 712 6 65@90 m 86

58 64 95 A 12 88 14 17 90 63 68 g7
10 64 10 10 o8 18 89 44 89 85 82 83
12 11 12 86 50 94 92 80 91 15 16 18

1. Identify the high score (H=98) and the low score (L=39).

range =H—-L =98 -39 =59

Figure from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

Statistics Exam Scores

60 a 82 95 88 12 67 66 68 @ 90 11 86
58 64 95 A 12 88 4 17 @ 90 63 68 g7
10 64 10 10 o8 18 89 44 89 85 82 83
12 11 12 86 o0 94 92 80 91 15 16 18

2. Select the number of classes (m=7) and a class width (c=10)
(These are subjective and depend on how you feel.
But the larger n, the more classes and smaller ¢ you should have,
the smaller n, the fewer classes you should have and larger c.)

mc=70 a little larger than the range=59.

Figure from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

Statistics Exam Scores

60 &4 8 9% 88 712 6 65@90 m 86

58 64 95 A 12 88 14 17 90 63 68 g7
10 64 10 10 o8 18 89 44 89 85 82 83
12 11 12 86 50 94 92 80 91 15 16 18

3. Pick a starting point and set up class boundaries

35<x<45 45<x<b5 55<x<65
5 <X <75 75<x<8h 85<x<95 95<x<105

Figure from Johnson & Kuby, 2012.

Rowe, D.B.




Marquette University MATH 1700

2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

Statistics Exam Scores

60 a 82 95 88 12 67 66 68 98 30 11 86
58 64 95 A 12 88 14 17 39 90 63 68 g7
10 64 10 10 58 18 89 44 89 85 82 83
12 11 12 86 50 94 92 80 91 15 16 18

Class Number Class Tallies Boundaries Frequency

] I §5 = e A5 g
7 I 45 = x< 55 2
3 11111 55=x< 65 7
4 Humniei G5 = 75 13
O T 75 =x< 85 1
O sty 85 =x< 95 1]
/ 1] 95 = x =105 4

50

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

1517
Boundaries Frequency
30 Zx< 43 2
45 =x= 05 2
99 B Lo # 2 10
65 < x< 75 13 =
75 =x< 85 ] =
85 =x< 95 11 o
95 = x =105 4 = 5.
50
O__/// | I I | | |

|
40 50 60 70 80 90 10
Score

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.2 Frequency Distributions and Histograms

307

Boundaries Frequency 4%
0
35 = x< 45 i 12(;0
45 = x=< 55 2 0
55 =x< 65 7 - 20 26%
05 =x= /15 13 5 22%
75 Swes 85 | © 22%
85 =x= Y5 1] 5_-’ 8%
08 = x=105 4 10 -
50
Divide all by 50 0 -/

to get percent 35 45 55 65 75 85 95 105
Score

Figures from Johnson & Kuby, 2012.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.3 Measures of Central Tendency

We were able to present the information contained in this
sample of data using graphical methods.

Now let's summarize the information contained in the sample of
data using numerical summary measures.

Describe the measures of central tendency
(sample mean, sample median, sample mode),
then describe some the measures of dispersion,
then use them in a toy example.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.3 Measures of Central Tendency

Sample Mean: The usual average you are familiar with.
Represented by X called “x-bar.” p. 63

Simply add up all the values and divide by the

number values. Remember the sigma

I L L notation we reviewed?
X==> X% !
n 4 DX =X+ Xy ot X,
i=1

Round-off Rule: When rounding a number, let’'s keep one
more decimal place than the original numbers.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.3 Measures of Central Tendency

Sample Median: The thing in the middle of the road! LOL.

Statistics humor.
Middle value when data ordered. 50% above, 50% below
Represented by X called “x-tilde.” p. 64

X =middle value

Order data from smallest to largest.

.~ N+l Y et
If n odd, d(X):T value d(X) called depth
n

If n even, d(X) avg. of N and _ 11 values

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.3 Measures of Central Tendency

Sample Mode: The value that happens most often in sample.

Rowe, D.B.

Represented by X called “x-hat.” p. 66

Order data from smallest to largest.
Count how many time each value occurs.
Take the one with the highest count for X.

If two or more values in a sample are tied for the highest
frequency, we say that there is no mode.
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2. Descriptive Analysis and Single Variable Data
2.3 Measures of Central Tendency

The measures of central tendency characterize the center
of the distribution of data values.

There are other measures called measures of dispersion
that characterize the spread or variability in the data.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

Range: The difference between the highest data value (H)
and lowest data values (L). p. 74

range = high value - low value
range=H — L

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

Deviation from the mean: The difference between
the data value x; and the sample mean X . p. 74

i" deviation from mean=x —X

There can be n of these because we have X, X,,..., X .

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

Sample Variance: The mean of the squared deviations
using n-1 as a divisor. p. 75

There are two equivalent formulas that can be used.

=13 (x-%)°
n—-143
and

1

1 ( n ) n 2
5 = X — X | /n
2| (50 )

—J

where X is it" data value, X is sample mean, n is sample size.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

Sample Standard Deviation: Square root of the sample
variance. Has same units data values and sample mean.

S=\/82 szzﬁzn:(xi—i)z
R

Note:
Sample variance s? uses the entire sample and a denominator n-1!
Population variance o2 the entire population and a denominator N!

n items in the sample
N items in the population
n <N, n<N for a sample

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency 1L
X==>X
A

Example:
Data values: 1,2,2,3,4

Sample Mean="?

X="7?

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency 1L
X==>X
A

Example:
Data values: 1,2,2,3,4

Sample Mean="?

142+2+3+4
5

X =

Sample Mean="?

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency 1L
X==>X
A

Example:
Data values: 1,2,2,3,4

Sample Mean="?

142+2+3+4
5

X =

Sample Mean="?

X=24

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency

X =middle value
Example:

Data values: 1.2.2.3.4 Order data from smallest to largest.
o If the number of data values is odd,

take the middle value as the median.

Sample Median=? If the number of data values is even,
take the average of the middle two.

X="7

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency

X =middle value
Example:

Data values: 1.2.2.3.4 Order data from smallest to largest.
T If the number of data values is odd,
take the middle value as the median.

Sample Median=? If the number of data values is even,
take the average of the middle two.

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency

X = most often value

Example:

Data values: 1,2,2,3,4 Order data from smallest to largest.
Count how many time each value
occurs. Take the one with the highest

Sample Mode="? count.

X="7

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Central Tendency

X = most often value

Example:

Data values: 1,2,2,3,4 Order data from smallest to largest.
Count how many time each value
occurs. Take the one with the highest

Sample Mode="? count.

X=2

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

1 n
§°=—"> (X —X)’
Example: n_lizzll

Data values: 1,2,2,3,4

Sample Variance="?

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion
_%Z(Xi _Y)Z

Example:  x X, XX, X
Data values: 1,2,2,3,4 X=24

Sample Variance="?

Y %y Xy "y y
52 = [(1 24)°+(2-2.4)" +(2-2.4)" +(3-2.4)" + (4~ 24)}

5-1 — 7/, S

Sample Variance="?

Rowe, D.B.
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Marquette University

2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion
_%Z(Xi _Y)Z

Example:
Data values: 1,2,2,3,4 X=24

Sample Variance="?

5= 51 | (1-2.4)" +(2-2.4)" +(2-2.4)° +(3-2.4)* + (4-2.4)" |
X X X—X(x=X)°
: 12
% ;:i _é:j 3;22 Sample mean is 3—24
2 24 -04 0.16 o
3 24 06 036 Sample variance is ——=1.3
4 24 16 256 1
12 5.20

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

Example: i nll{zx __(ij}

Data values: 1,2,2,3,4 X=24

Sample Variance="?

Beter way to compute

§° = %1{34 1 (12)?

— 5

X X° "

1 1 :

> 4 Sample mean is 3—24
- 4 . 5.2

3 9 Sample variance is —=1.3
4 16 4

Y x=12 34=3x"

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

,_ 1
S X; —— X
Example: n- 1{2 (Z j}
Data values: 1,2,2,3,4 s—+/s?
s*=1.3

Sample Standard Deviation="

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
2.4 Measures of Dispersion

1 n
§°=—"> (X —X)’
n—lizzll

Example:
Data values: 1,2,2,3,4 s=/s?
s*=1.3

Sample Standard Deviation="

s=1.14

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data

Example: In Excel:

B H - data - Excel ? 7] - M X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
sl 3{) Calibri =111 = = = E{’ General - Conditional Formatting ~ %ﬂ Insert ~ ™

D &2- B U- A a = = = - $-% [ Format as Table - =X Delete ~
Paste . - Editing
v . 8. ez 3= - €0 .00 [ Cell styles - Format -
> e 1 — T— 2= ’D/‘ 00 30 = € tyes IE' orma -
Clipboard & Font & Alignment [F Number [F Styles Cells ~
A6 - fx
A B C D E F G H J K L | =

1 1

2 2

4 3 Insert Data.

5 4

e[ ]

7

8 Select a cell.

9

10

v

Sheet1 Sheet2 | Sheet3 ©) 4 ¥

READY EEE W -——F———+ 100%

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data

Example: In Excel:

B H S - data - Excel ? D - M X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
sl 3{) Calibri =111 = = = E{’ General - Conditional Formatting ~ %ﬂ Insert ~ ™
D E“ - B U- A & = = = - $ - 9% 9 S‘ Format as Table - %X Delete ~
Paste . - Editing
e TTL oA = 3= - €0 00 (27 Cell Styles - Format ~
~ ks ) - A €= 3= P S99 =+ Cell Styles [X] Forma .
Clipboard & Font & Alignment [F Number [F Styles Cells ~
Ab - fx =AVERAGE(A1:A5)
A B C D E F G H J K L N o~
1 1 .
2 2 Type In
; : What you
5 4 want.
6 | 2.4]
7 \
8 Answer
9
0 appears. :
Sheet1 Sheet2 | Sheet3 ©) 4 ¥

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data

Example: In Excel:

B H S - data - Excel ? D - M X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
sl 3{) Calibri =111 = = = E{’ General - Conditional Formatting ~ %ﬂ Insert ~ ™
D E“ - B U- A & = = = - $-% [ Format as Table - =X Delete ~ -
Paste ) 4 A - o €0 00 = Cell Styles - R E . Editing
~ oS- A € 3= - S99 = tyles [X] Forma .
Clipboard & Font & Alignment [F Number [F Styles Cells ~
E6 . fx | =STDEV(A1:A5) v
A B C D E F G H J K L N o~
1 1 .
2 2 Type In
; : What you | =AVERAGE(AL:A5)
: . want. =MEDIAN(A1:A5)
6 2.4 2 2 1.3| 1.140175 — .
: [ £.140175] =MODE(A1:A5)
8 = '
9 \ Answer VAR(ALAS)
Sheet1 Sheet2 | Sheet3 ©) 4 ¥

M E M) -+ o

Rowe, D.B.
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2. Descriptive Analysis and Single Variable Data
Questions?
Homework: Read Chapter 2.1-2.4,

WebAssign
Problems: 2.8, 2.35, 2.39, 2.75, 2.97, 2.105

Rowe, D.B.
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