Chapter1 Slides

Inferential Statistics and Probability
a Holistic Approach

Chapter 1
Displaying and Analyzing Data
with Graphs

This Course Material by Maurice Geraghty is licensed under a Creative Commons

Attribution-ShareAlike 4.0 International License.
Conditions for use are shown here: hitps://creativecommons.org/licenses/by-sa/4.0/

Introduction — in Class

= Syllabus— Homework 0
= Computer Lab — S44
= Minitab
= Website
= http://nebula2.deanza.edu/~mo
= http://www.professormo.com
= Tutor Lab - S43 (S41 for MPS)
= Drop in or assigned tutors — get form from lab.
= Group Tutoring
= Other Questions

Introduction — Online (Zoom)

= Most material on Canvas

= Install Zoom

= Computer Labs
= Install Minitab or use Cloud Version

= Website (not Canvas)
= http://nebula2.deanza.edu/~mo
= http://www.professormo.com

= Tutor Lab — online

= Drop in or assigned tutors — online.
= Group Tutoring

= Other Questions
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i Descriptive Statistics

= Organizing, summarizing and displaying
data
= Graphs
= Charts
= Measure of Center
= Measures of Spread
= Measures of Relative Standing

i Problem Solving

= The Role of Probability

= Modeling Random Variables

= Measuring Reliability of an Inference
= Diagnostic Testing

= Simulation of Models

= Verification of Models

i Inferential Statistics

= Population — the set of all measurements of
interest to the sample collector

= Sample — a subset of measurements selected
from the population

= Inference — A conclusion about the
population based on the sample

= Reliability — Measure the strength of the
Inference
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Raw Data — Apple
Monthly Adjusted Stock Price: 12/1998 to 4/2020

11582 10297 10617 7550 69.86 5270 4197 27.42 1111 2577 1104 935 419 139 033 142 097

11052 11573 11439 7483 7683 4973 4049 2601 1206 2371 1193 88 4.36 136 101 139 107

11295 11640 10343 6993 77.80 5267 39.16 2453 1400 2472 1055 749 341 149 105 114 127

11247 10744 9649 6379 8718 49.62 3692 2412 1479 1997 1002 698 252 135 034 101 168

10556 10984 9816 6519 8693 50.07 3163 2189 2206 1802 883 610 224 147 036 121 396

10312 11762 9110 6015 79.47 5081 3347 2126 2068 17.14 884 555 210 137 099 122 331

9460 12163 8856 5271 75.99 4368 3273 1853 2179 1588 745 479 212 124 115 151 341

9881 12633 8617 5978 7517 4526 3343 17.67 2456 1577 778 517 183 117 152 130 273

9220 12085 7989 5847 75.99 4556 3397 1637 2263 1299 916 469 168 093 158 166 404

10720 12015 7266 5845 7801 4535 3058 1368 1867 1209 816 542 176 092 154 144 442

95.10 12405 7124 5828 70.58 4596 2663 1162 1627 1101 891 584 156 098 141 119 373

9522 11269 6737 5980 59.40 4415 2499 1173 1761 1116 983 500 147 093 161 141 338

Apple — Adjusted Stock Price 20 Years
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Crime Rate

= In the last 18 years, has violent crime:
= Increased?
= Stayed about the Same?
= Decreased?
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1= there more crime in the ULS. than there was 3 year 390, or less?
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Reality - Reported Violent Crime Rate
(Source: US Justice Department)
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Pie Chart - What do you think of
your College roommate?

Students

M Best Friends
M Alright
M Hatred

No Feelings

17 %

13
Bar Chart - Health Care
Uninsured Rates by Age: 2010 and 2011
— Percentage point change 2010 [ 2011
Under 19 19to0 25 2610 34 351044 5 to 64 5 years
ye: years years years and older
14
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i Distorting the truth with Statistics
OBAMACARE ENROLLMENT

§ 7,066,000

I

1 6,000,000 §

AS OF MARCH 31
MARCH 27 GOAL

| FOX\¥
| Al MEWSW SOURCE: HHS
| channel

mediamatters.arg
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Nuclear, Oil and Coal Energy

Deaths per terawatt-hour produced
source: thebigfuture.com

death rate per watts produced

16

Should Police wear Body Cameras?

Results of body-cam test in Rialto, CA

& BARAK ARIEL/POLI

70
Use of force incidents

36
Citizens’ compliants

__ YEAR WITH
BODYCAMS
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i Increase in Debt since 1999

The Crazy Growth of Student Loans
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Most Popular Websites for
i College Students in 2007

YouTube | 77%|
Google | 75%]
Facebook | 72%]

P saawWikipedia s 60%
B Amazon | A%l
et l.‘mySpc:ce 3

Craig's List 36%]

= iTunes | 35%]
% Blackboard 33%]|
o eBay [ 32%]

‘RateMyProfessors 30%|
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Pfizer Vaccine

Placebo
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De Anza College

Total  Overall
Professor's Name Department ot Overal pve How
Ratings  Quality

B

Mandarin 3 43 20 &

®
ERS

hhandarin 8 16 16

ERS

Warketing 1 50 50 «F

Mathermatics [ 4740 &

(D 3
B B«
B (B B B (B (B (e

Mathematics 73 14 17

Mathematics 15 27 2.6

ELS

Mathematics #“ 16 21
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i Types of Data

= Qualitative

= Non-numeric

= Always categorical
= Quantitative

= Numeric

= Categorical numbers are actually
qualitative

= Continuous or discrete

26
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i Types of Data
Data
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Levels of Data Measurement

= Nominal: Names or labels only
= Example: What city do you live in?

= Ordinal: Data can be ranked, but no
quantifiable difference.
= Example: Ratings Excellent, Good, Fair, Poor

= Interval: Data can be ranked with quantifiable
differences, but no true zero.
» Example: Temperature

= Ratio: Data can be ranked with quantifiable
differences and there is a true zero.
= Example: Age

28

28

i Levels of Data Measurement

Levels of
Data

Qualitative

l_l_|l_lﬁ

m

Quantitative

29
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Examples of Data

Distance from De Anza College

Number of Grandparents still alive

Eye Color

Amount you spend on food each week.

Number of Social Media “Friends”

Zip Code

City you live in.

Year of Birth

How to prepare Steak? (rare, medium, well-done)
Do you drive to De Anza?

30

30
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i Graphical Methods

= Qualitative Data
= Pie Chart
= Bar Chart
= Quantitative Data
= Stem and Leaf Chart
= Histogram
= Ogive
= Dot Plot

31

i Graphing Categorical Data

A sample of 500 adults (age 18 and over) from
Santa Clara County, California were taken from
the year 2000 United States Census.

Marital Status Frequency
Married 270
Widowed 22
Divorced - not remarried 42
Separated 10
Single - never married 156

Total 500

32

i Graphing Categorical Data

= n = sample size - The number of observations in your sample
size.

= Frequency - the number of times a particular value is
observed.

= Relative frequency - The proportion or percentage of times
a particular value is observed.

= Relative Frequency = Frequency / n

33
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i Graphing Categorical Data

A sample of 500 adults (age 18 and over) from
Santa Clara County, California were taken from
the year 2000 United States Census.

Marital Status Frequency Relative Frequency
Married 270 270/500 =0.540 or 54.0%
Widowed 22 22/500 =0.044 or 4.4%
Divorced - not remarried 42 42/500 =0.084 or 8.4%
Separated 10 10/500 =0.020 or 2.0%
Single - never married 156 156/500 =0.312 or 31.2%

Total 500 500/500 = 1.000 or 100.0%

34
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* Bar Graph of Categorical Data

Marital Status of 500 Adults in Santa Clara County
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* Pie Chart of Categorical Data

36
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Daily Minutes upload/download on

i the Internet - 30 students

102 |104 |85 67 101
71 116 |107 |99 82
103 |97 105 |103 |95
105 |99 86 87 100
109 (108 |118 |87 125
124|112 |122 |78 92

37

i Describing Numeric Data

= Center?
= Where is an “average” value
= Spread?
= How far are data spread from the center
= Shape?
= Symmetric or skewed?
= Anything Unusual?
= Outliers, more than 1 peak?

38

i Stem and Leaf Graph

6 7

7 18

8 25677

9 25799
10 01233455789
11 268
12 245

39

Maurice Geraghty 2020




Chapter1 Slides

i Grouping Data

Choose the number of groups
between 5 and 10 is best

Interval Width = (Range+1)/(Number of Groups)
Round up to a convenient value

Start with lowest value and create the groups.

Example — for 5 categories
Interval Width = (58+1)/5 = 12 (rounded up)

40

40

i Grouping Data

Class Interval Frequency Relative
Frequency

67 to 79 3 0.100 or 10.0%
79 to 91 5 0.167 or 16.7%
91to 103 8 0.266 or 26.6%
103 to 115 9 0.300 or 30.0%
115 to 127 5 0.167 or 16.7%
Total 30 1.000 or 100%

41

41

Percent

i Histogram — Relative Frequency

Relative Frequency Histogram

91 103 115 127
minutes

42
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* Histogram —Frequency

Frequency Histogram

Frequency
o B N w A& 0 @ N ® ©

91 103
minutes
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Dotplot for C1

+ Dot Plot — Graph of Frequency

44
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* Cumulative Relative Frequency

Cumulative
Relative Cumulative Relative
Class Interval | F Fr
67to 79 3 0.100 or 10.0% 3 0.100 or 10.0%
79to 91 5 0.167 or 16.7% 8 0.267 or 26.7%
91to 103 8 0.266 or 26.6% 16 0.533 or 53.3%
103 to 115 9 0.300 or 30.0% 25 0.833 0r 83.3%
115 to 127 5 0.167 or 16.7% 30 1.000 or 100%
Total 30 1.000 or 100%
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Ogive — Graph of Cumulative
Relative Frequency

Time spent on the Internet
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