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Confidence Intervals: The Basics
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Example 1: Identify the population and the sample, and explain what p and p represent.

Oprah put out a survey to find out what percent of people thought it was time for her retirement.

Out of the 500 surveys that were sent out only 340 were sent back. We want to estimate the thoughts

of the general public. with "rehrt" as nae responge,
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Example 2: In each of the following settings, determine the point estimator you would use and
calculate the value of the point estimate.

a) Quality control inspectors want to estimate the mean lifetime u of the AA batteries produced in an
hour at a factory. They select a random sample of 50 batteries during each hour of production and
then drain them under conditions that mimic normal use. Here are the lifetimes (in hours) of the
batteries from one such sample:

16.73 15.60 16.31 17.57 16.14 17.28 16.67 17.28 17.27 17.50 15.46 16.50 16.19
15.59 17.54 16.46 1563 16.82 17.16 16.62 16.71 16.69 17.98 1636 17.80 16.61
15.99 1564 1720 17.24 16.68 16.55 17.48 15.58 17.61 1598 16.99 1693 16.01
17.54 17.41 1691 16.60 16.78 1575 17.31 16.50 1672 17.55 16.46

point estimator : (X)sampie mean to estimose (Ur) populaioh mean
point &timate: X = (.18 howrs fetime of AAbafiene .

b) What proportion p of U.S. high school student’s smoke? The 2011 Youth Risk Behavioral Survey
questioned a random sample of 15,425 students in grades 9 to 12. Of these, 2792 said they had

smoked cigarettes at least one day in the past moF’fh). . & e Po Lorioh popom "
oint estimator: Samge propomon (p) 1o eshime pulan 0
g . A _ 2191 of US gh Schodlevs Who (p)
point estimait: p = == = 0.181 _ Smoke .
IsHas 1217 0F S highSthodlerr smoke

c) The quality control inspectors in part (a) want to investigate the variability in battery lifetimes by
estimating the population variance o2.
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C% Confidence Inferval: give¢ an (ntervol of plausiblie Values for & parameter.

The WRYVOL s calcuiated vom e datad and haf +€ form
point estiMae 3 in&f ey’
e Can be written three different ways: X + SD, fower # to a higher #, or (low #, high #)

e Gives an interval of plausible values for the parameter

Interpreting Confidence Intervals
We are C% that the interval from to captures the [parameter in context].

Margin of Error: +he d\fferCh(L detwesn HAL point estimate anad YL tual
POYOVAAr va AR WLl ke 165 an Ha margin af enor in UZ. oFall
samples, WA ¢ 55 e  Confdencl level.
e Other things being equal, the margin of error of a confidence interval gets smaller as the
confidence level C decreases and the sample size n increases

Confidence level C: O\VS A Overtl SUCwess raHe of +Hhie metnod for
caicd oy Confroeh e nterval . TRAHIS, for C/. of all ossible Samul
Hie mm'% wolld yield an inrnal +hat CQP?‘L,!"CI the m‘ﬁar’a;mﬁfmm’f‘g{

e Use 90% confidence or higher
o 95% confidence is the most commonly used!ll

Interpreting Confidence Levels
If we take many samples of the same size from this populations, about C % of them will result in an
interval that captures the true [parameter in context].




Example 3: Two weeks before a presidential election, a polling organization asked a random sample
of registered voters the following question: “If the presidential election were held today, would you
vote for candidate A or candidate B2" Based on this poll, the 95% confidence interval for the
population proportion who favor candidate A is (0.48, 0.54).

a) Interpret the confidence interval.

We are dS7. (onfident that the nierval fom o.ug fo 0.5y captures

the 1L pioporTion af all registered voters who favor candidate
A In tne glechon.

) What is the point estimate that was used to create the interval?z What is the margin of errore

point StiMAiC= midpoint of the Inkrval:  wmaygin of enr =

0451054 - 0.1 - <y -0.5t=(0.03
-2 102 0-S1=p 0.5 (6-03

c) Based on this poll, a political reporter claims that the majority of registered voters favor candidate
A. Use the confidence interval to evaluate this claim.

Any value from 0.4e-0.54 s a plausible valul for the population
proporhon p Hhat FAVOrS candidatt A. Because +here are plausipie values
of p less than 0.50, the conficlence intErval does hot gire cOonING
evidence 10 Suppor? the Kporters' claim +hat the majority (move than
ACTIVITY of Kregisiered vorrs favpr candidate A. 507. )

Interpreting Confidence Levels... more info!

If we take many samples of the same size from this population, about C% of them will result in an

interval that captures the actual parameter value.
e  WHATS THE PROBABILITY THAT OUR 95% CONFIDENCE INTERVAL CAPTURES THE PARAMETER? It's

not 95%! Once we have chosen a sample and have a mean it is either 100% in the confidence
interval or it is 0% in the confidence interval.

Critical Valve: Mt Tiplier +at makes the inferval wide enough
1o have tme staftd capture vate. Twe cnfical value clepends on
both +he Confidence level C and +ie Sampling distribution
0f the stahsnc.

Calculating a Confidence Interval

The confidence interval for estimating a population parameter has the form

Statistic + (critical value) x (standard deviation of statistic)
B |

Mmargin of ey






