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The dot plot below shows the distribution of means of 100 bootstrap
samples from the original sample. Estimate the 90% bootstrap confi-
dence interval based on this bootstrap distribution.
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8 00 Network Recording Player - Sta 104 - S13 - June 24
Meeting number: 312 013 435 Date : Monday, June 24, 2013 Time : 1:00 PM, America/New_York (GMT -4:00)
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Name 4 Joining Time / Leaving Time
Polling " 01:00 PM / 02:34 PM
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1.Your Question 01:00 PM / 02:34 PM
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Which of the following is true? o L™ ' 3/5 ( 60%)

2/5 ( 40%)
0/5 ( 0%)
0/5( 0%)

P

If the sample size is large enough, conclusions can be generalized to the
population.

K subjects are randomly assigned to treatments, conclusions can be generalized
to the population.

Blocking in experiments serves a similar purpose as stratifying in observational
studies.

Representative samples allow us to make causal conclusions.
Statistical inference requires normal distribution of the response variable. R otokeya-Rindel (ntermad

Statistics 104 (Mine Cetinkaya-Rundel) June 24, 2013
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Dllke Sta 104 - Data Analysis and Statistical Inference - Online (Summer 2014)
UNIVERSITY Dr. Cetinkaya-Rundel
Department of

Statistical Science

nome Tentative schedule:

syllabus
- Unit Date Topics Slides / App. Ex. / Lab Prep Notes
Unit1 Wed, 5/14  Introduction + Data collection LecO +Lec11 + App1l1 Unit 1 resources Complete survey + prete
resources
Observational studies &
support Unit1  Thur, 5/15 _ Lec1.2 + App 1.2 RA 1 in class (practice)
experiments
links
Unit1l Fri, 5/16 Introduction to R LabO +Lab1
faq
Sat, 5/17
Sun, 5/18 PS 1 due

) Introduction to statistical .
Unit 2 Tue, 5/20 Lec14 + App14 PA 1 due (Practice)

infaranra
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(1) Data basics
Unit 1, Part 1: (1) Data Basics
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Dr. Cetinkaya-Rundel Data Analysis and Statistical Inference Duke University

Unit 5 - Inference for categorical variables

Suggested reading: Openlntro Statistics, Chapter 6

Suggested exercises:
* Part 1 - Single proportion: 6.1, 6.3, 6.5, 6.9, 6.11, 6.15, 6.21
* Part 2 - Comparing two proportions: 6.23, 6.25, 6.27, 6.29, 6.31, 6.33, 6.85
* Part 3 - Inference for proportions via simulation: 6.47, 6.49, 6.51
« Part 4 - Comparing three or more proportions (Chi-square): 6.37, 6.39, 6.41, 6.43, 6.45

* Suggested Reading: Section 6.1 of Openlntro Statistics
LO 1. Define population proportion p (parameter) and sample proportion p (point estimate).

LO 2. Calculate the sampling variability of the proportion, the standard error, as

n

where p is the population proportion.

- Note that when the population proportion p is not known (almost always), this can be

n

estimated using the sample proportion, SE = \/M

LO 3. Recognize that the Central Limit Theorem (CLT) is about the distribution of point estimates,
and that given certain conditions, this distribution will be nearly normal.

- In the case of the proportion the CLT tells us that if
(1) the observations in the sample are independent,

(2) the sample size is sufficiently large (checked using the success/failure condition:
np 2 10 and n(1 — p) > 10),

then the distribution of the sample proportion will be nearly normal, centered at the
true population proportion and with a standard error of \/ﬂ?l.
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Single population proportion Hypothesis testing for a proportion

e Poll

T 11% of 1,001 Americans responding to a 2006 Gallup survey stated
z that they have objections to celebrating Halloween on religious
e grounds. At 95% confidence level, the margin of error for this survey a
o Is +£3%. A news piece on this study’s findings states: “More than 10%
— of all Americans have objections on religious grounds to celebrating
= Halloween.” At 95% confidence level, is this news piece’s statement

) justified?
35 Polling - -
> (a) Yes
Wt - Start:01:39:01 PM-===~=~
7 W+-3%=(8%, 14% 2.Your Question
) (b) NO IIO-pjﬁ‘V_ (Apply:01:40:45 PM)
‘ a.Your Answer
19 (C) CannOt tell null value is in CI, then fail 1o reject 2/7( 29%)
b.Your Answer
2/7 ( 29%)
Al c.Your Answer
2/7 ( 29%)
- ‘ No Answer
43 1/7 ( 14%)

|
| Statistics 104 (Mine Cetinkaya-Rundel) June 10, 2013 14 /30
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Test the hypothesis Hy : u = 10 vs. Hy : u > 10 for the following 8
samples. Assume o = 2.

n =30 Jacob | Shelby | Daryn
X 10.05 10.1 10.2

p — value

n=5000 | Thomas | Cece Lili
X 10.05 10.1 10.2

p — value

Statistics 104 (Mine Cetinkaya-Rundel) June 24, 2013 11/ 24
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“l like the convenience of the online class but also the web chat structure
makes it feel as if you are actually in a classroom. So it is the best of both
worlds.”

F_-—
“I really enjoy the videos! They are a very helpful learning tool. It is also nice to
have them to go back to at any time to clear up a concept.”

“I like that the class is discussion-based an interactive. | enjoy working with my
classmates on application exercises and we are able to explain concepts to
each other in terms that we understand. | also like the various polls that we do
during lectures because they keep you engaged and you can learn a lot from
hearing other students explain the reasoning behind their answers.”
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Dr. Cetinkaya-Rundel Data Analysis and Statistical Inference

Mine Cetinkaya-Rundel
Application exercise: 5.1
Inference for a single proportion

Emotionless and emotional

1. Accerding vo a 2012 Gallup poll “ Singaporeans are the least likely in the world to report experiencing
emotions of any kind on a daily basis.” Only 36% out of the 1,095 Singaporeans polled report feeling
either positive or negative emotions, lowest in the world.

(a) You are asked to write a newspaper article about this finding, and provide a probable range
of values (a 95% confidence interval) for the true proportion of Singaporeans who experience
emotions on a daily basis, What is the parameter of interest and what is the sample statistic?

(b) Are conditions for inference satisfied”
(¢) Calculate the 95% confidence interval, and interpret it in context.

(d) If we wanted to decrease the margin of error by 20% (i.e. make it 80% of what you've calculated
above), how many Singaporeans would we need to sample?

2. The same Gallup poll also found that the Philippines had the highest percentage of people reporting
experiencing emotions of any kind on a daily basis (60% out of 1,200). Does this data provide
convincing evidence that majority of Filippinos experience emotions daily?

. How do the conditions and the calculation of the standard error for & a hypothesis test (Question
2) differ from the those for a confidence interval [Quunon l)" Explain why ;hctc is a dmcrepancy
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