Confidence intervals, sampling
distributions,and standaraerrors



Overview

Questions about worksheét?
Point estimates and confidence intervals
Review: sampling bias and sampling distributions

More on sampling distributions and the Standard Error



Questions about worksheet 57

How does everyone feel about for loops?

for (11N 1:1000 {
print(i)
}



Questions about worksheet 47

How does everyone feel about for loops?

my_ vec<- NULL
for (11N 1:1000 {
my vegi] <i1* 3

}

You will get more practice soon!



The big picture

THE TRUTH IS OUT THERE




Back to the big picture: Inference

Statistical inferencel a X K

the process of drawing conclusions about the
entire population based on information in a sample
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Point Estimate

We use the statistics from a sample gsamnt estimatefor a population
parameter

AEAE | LRAYGLG SaGAYFGS F2NXK

44> 2F 1 YSNAOFY | LILINRPOGS 27F ¢ NHzZYLIQ&
- Gallup poll from Octobet4th

Q: What aré andLdere?

Q: IsL.d good estimate for in this case?
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https://news.gallup.com/poll/203207/trump-job-approval-weekly.aspx

Interval estimate based on a margin of error

Aninterval estimategive a range of plausible values fgp@pulation
parameter

One common form of an interval estimate is:

Point estimatet margin of error

Where themargin of erroris a number that reflects thprecision of the
sample statistic as a point estimdta this parameter




Example: Fox news poll

44%oftl YSNRAROFY | LILINR2 QDS 2F ¢ NHzYLIG® 2

How do we interpret this?

Says that thg@opulation parametel” ) lies somewhere betweefil% to
47%

l.e., If they sampled all voters the true population proportion ywould
be in this range



Confidence Intervals

A confidence intervals an intervactomputed by a methodhat will
contain theparametera specified percent of times

Ai.e., if the estimation were repeated many times, the interval will have the
parameter x% of the time

Theconfidence levels the percent of all intervals that contain the
parameter
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Parameter exists in the ideal world

We toss intervals at it

95% of those intervals capture the parameter



Confidence Intervals

For aconfidence levebf 95%...

95% of theconfidence intervals
will have the parameter in them
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100% confidence Intervals

TAKING A LOOK AT

THE HIGH TEMPERATURE
TOMORROW’'S WEATHER...

WILL BE BETWEEN 40
BELOW ZERO ANDP
200 ABOVE !
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There is dradeoff between theconfidence levelpercent of times we
capture the parameter) and theonfidence interval size




Note
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It has really captured the parameter

But we do know that if we do thiB00times, 95 of these intervals will
have the parameter in it

(for a95% confidence interval)



Confidence Intervals
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Computing confidence Intervals

We will learn how to compute confidence intervals over the next few
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Review: sampling
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Q: What symbol do we use to denote the sample size?
A:n



Bias and the Gettysburg address word length
distribution
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Bias and the Gettysburg address word length
distribution

Biasis when
our average
statistic does
not equal the
population
parameter
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Statistical bias
>

Data Collection

Statistica




Bias or No Bias?

As part of a strategiplanning
process, in spring 2013
Hampshire College launched a
survey of alums. Via email, the
College invited 8,160 alums to
fill out an online questionnaire
 RYAYAAUGSNBR o0&
offices. A total of 1,920 surveys
were completed, yielding a
response rate of 24%.

Alumni Survey Results

I =1 Hampshire College

As part of a strategic-planning process, in spring
2013 Hampshire College launched a survey of alums.
Via email, the College invited 8,160 alums to fill out

an online guestionnaire administered by the campus’s
Alumni and Family Relations and Institutional Research
offices. A total of 1,920 surveys were completed,
yielding a response rate of 24%.

Hote: The percentages in the data (below] are based on the number of respenses recefved dor each question.

To what extent do you agree with the following statements?

Strongly Agree or Agree
I

Hampshire
encouraged

me to think

and work

independently Innovative
ideas and
solutions

99% j§ 95%

Please rate Very positive
your student 95% or p{.'rsitive
experience at :
Hampshire.

65% of our alumni eamn
advanced degrees within ten
years of graduating.

1 in 7 alumni holds a Ph.D.
or other terminal degree.

Hampshire ranks in the
tﬂp 1% of colleges
nationwide in the % of grads
that go on to earn doctorates.

ZG"JL of our graduates have
started their own business

or organization.

1

Hampshire does a great job
fostering the ability to ask
good guestions and to look at
ideas with a critical lens.

Hampshire has encouraged me
te be more engaged, socially
aware and more of a critical
thinker than my peers.

I feel more able to adapt

to a range of environments
because Hampshire taught me
skilly and ideas rather than
just knowledge.

”



Bias or No Bias?

Sad Plato says:
"There's no Truth in advertising”

Alumni Survey Results

I =1 Hampshire College

As part of a strategic-planning process, in spring
2013 Hampshire College launched a survey of alums.
Via email, the College invited 8,160 alums to fill out

an online guestionnaire administered by the campus’s
Alumni and Family Relations and Institutional Research
offices. A total of 1,920 surveys were completed,
yielding a response rate of 24%.

Hote: The percentages in the data (below] are based on the number of respenses recefved dor each question.

To what extent do you agree with the following statements?

Strongly Agree or Agree
I

Hampshire
helped shape
me into a life-
long |earmer

Hampshire
encouraged
me to think
and work

independently Innovative
ideas and
solutions

99% j§ 95% 95%

Please rate Very positive
your student 95% or p{.'rsitive
experience at :
Hampshire.

65% of our alumni eamn
advanced degrees within ten
years of graduating.

1 in 7 alumni holds a Ph.D.
or other terminal degree.

Hampshire ranks in the
tﬂp 1% of colleges
nationwide in the % of grads
that go on to earn doctorates.

ZG"JL of our graduates have
started their own business
or organization.

1

Hampshire does a great job
fostering the ability to ask
good guestions and to look at
ideas with a critical lens.

Hampshire has encouraged me
te be more engaged, socially
aware and more of a critical
thinker than my peers.

I feel more able to adapt

to a range of environments
because Hampshire taught me
skilly and ideas rather than
just knowledge.

”



How can we prevent bias?

A:. To prevent bias, usesanple random sample
Awhere each member in the population is equally likely to be in the sample

Allows for generalizations to the population!

Soup analogy!

LdE s, T

Population

Data Collection



https://www.youtube.com/watch?v=B7UmUX68KtE
https://www.youtube.com/watch?v=B7UmUX68KtE

Q: How do we select a random sample?

Mechanically:

~lip coins

Pull balls from well mixed bins
Deal out shuffled cards, etc.

Use computer programs

Q: What computer program can we use?



From now on we are going to assume no bias

Happy Plato and Lincoln

statistics, on average, reflect the parameters



