Raven, convinced that more of her classmates need to understand

that Patrick Mahomes is the GOAT, takes a random survey of 50

Sl students to see how many believe that Mahomes Is, In fact, the
GOAT. Her results are that 31 believe he Is.

Given that this I1s one random sample, what can we say about the
actual proportion of Sl students who believe that Mahomes Is the
GOAT based just on Raven’s random sample?
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Point Estimate = one value to estimate the parameter based on
sample data (we’ve called these statistics all year).

Confidence Intervals = range of values to estimate the parameter

We use our point estimate (our sample mean or sample proportion) to construct our confidence interval

Developing a Cl involves

little algebra on this o the point estimate would be
between these two values:
20 =X — U X*Z7Z0
Since we’ll be looking at
U= X —70 proportions in this unit, we’ll

use this interval:

Since z can be positive or negative and the p — p i /0

true mean u can be greater than or less than

our sample mean, we can write this: _ _
p = the true proportion of a population

U=Xtz0 D = the sample proportion

Let’s get a visual of this



Point Estimate = one value to estimate the parameter based on
sample data (we’ve called these statistics all year).

Confidence Intervals = range of values to estimate the parameter

We'll try 90% as We are 90% confident that
an example the true value of p
(population proportion)
0.90 or

the true value of u
(population mean)

IS within the given interval

0
0.05 Congi‘(i)d/gnce 0.05
— Interval +70 Remember, this all
— , — started with z-scores
" ¢ '| t _
th percentile 95th percentile = XxZ0
z-score = —-1.645 z-score = 1.645 ,Ll
Youipoint est’i\mate p — I'j + 70

X o P



Confidence Intervals

General Cl Formula
Statistic +

Critica Vaue

Let’s start with the sample proportion confidence interval: [0 + 70

1 Sample Proportion Cl Formula

Notice the s.d. of the sample
proportion?

Use Table or Calculator
to get the z critical value

5(1—

D+7

This is called the Margin of Error

Here are three z values to remember...
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. Remember that the z scores for the L
90% ] standard normal curve are the x-values . 95%
Confidence . Confidence
Interval ;. Interval
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You can also find these yourself using
90% invNorm on the calculator
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Keep in mind that you need to use the
. percentile location of the end of the
Cl, not the size
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Remember that the z scores for the

90% standard normal curve are the x-values 95%
Confidence Confidence
Interval Interval

99%
Confidence
Interval




' Standard Error|

p(1- p)

Margin of Error
General MOE Formula

(Critica Value)(Standard Deviation)
Z-SCOI'E

1 Sample Proportion MOE Formula
[P{a-p)
Voo

p(1- p) = p-



Assumptions for 1 Sample Proportion Confidence
Intervals:

1. Random Sample or Sample Represents Population

2. np =10 and n(l— f)) >10 < Deal-breaker!

3. SSSRTP - Allows us to sample without replacement
Sample Sufficiently Small Relative to Population (10% rule)

Interpretation for 1 Sample Proportion Confidence
Intervals

We are % confident that p, the true proportion of , 1S
between  and .

Interpretation for the Confidence Level of a 1 Sample
Proportion Confidence Interval

We used a method to construct this estimate that in the long run
will successfully capture the true value of p % of the time



Interval vs. Level

A confidence interval gives an estimated range of values which is likely to
Include an unknown population parameter, the estimated range being
calculated from a given set of sample data.

If independent samples are taken repeatedly from the same population, and a
confidence interval calculated for each sample, then a certain percentage

(confidence level) of the intervals will include the unknown population parameter.
We refer to this as the confidence level.

mean and 93% confidence intervals for 100 samples, N=3

94 intervals were good
6 were bad

The higher the level, the wider the interval.



ALWAYS check your assumptions and interpret your interval,
even you are not specifically asked to in the problem. Just do
It. Seriously.

General Work Flow -
1. Assumptions (proportions from Unit 5)
2. Construction of (Confidence) Interval

3. Interpretation(s)




Raven, convinced that more of her classmates need to understand that Patrick
Mahomes is the GOAT, takes a random survey of 50 Sl students to see how
many believe that Mahomes is, In fact, the GOAT. Her results are that 31
believe he Is.

Construct a 90%, 95%, and 99% confidence interval for true proportion of
Mahomes believers

Check assumptions

. 31 ~[(62)(38) 50(.62) > 10 v
P=gg =002 %= = 0.0086 50(1 — 0.62) > 10 V/

50 is less than 10% of student body v/

90% CI 95% CI 99% CI
z =1.645 z=1.96 Z=2.5/6
N (.62)(.38) (.62)(.38) (.62)(.38)
0.62 £ 1.645\/ < 0.62 + 1.96\/ - 0.62 + 2.576\/ -

(0.507, 0.733) (0.485, 0.755) (0.443, 0.797)



Interpretation for 1 Sample Proportion Confidence Interval
We are 90% confident that p, the true proportion of Mahomes
believers, Is between 0.507 and 0.733 (or between 50.7% and 73.3%)

90
0 Confidence Level

We used a method to construct this estimate that in the long run will
successfully capture the true value of p 90% of the time

Interpretation for 1 Sample Proportion Confidence Interval
We are 95% confident that p, the true proportion of Mahomes believers,
IS between 0.485 and 0.755 (or between 48.5% and 75.5%)

0]
9% Confidence Level

We used a method to construct this estimate that in the long run will
successfully capture the true value of p 95% of the time

Interpretation for 1 Sample Proportion Confidence Interval
We are 99% confident that p, the true proportion of Mahomes believers,
IS between 0.443 and 0.797 (or between 44.3% and 79.7%)

0)
9976 Confidence Level

We used a method to construct this estimate that in the long run will
successfully capture the true value of p 99% of the time



Raven, convinced that more of her classmates need to understand that Patrick
Mahomes is the GOAT, takes a random survey of 50 Sl students to see how
many believe that Mahomes is, In fact, the GOAT. Her results are that 31
believe he Is.

Those were some pretty wide intervals. How do you supposed we could
reduce them?

How about a sample size of 1407? Check assumptions
. 87 _ [e2DE) o 140(.62) > 10 vV
P=Ta0 ~ 0021 o= 140 = 0041 140(1 — 0.62) > 10 vV

140 is barely less than 10% of student body v/

95% CI with sample size = 50 95% CI with sample size = 140
z=1.96 z=1.96

(.62)(.38)
140

.62)(.38
0.62 + 1.96\/( S)E) ) 0.62 £ 1.96

(0.485, 0.755) (0.541, 0.702)



Raven, convinced that more of her classmates need to understand that Patrick
Mahomes Is the GOAT, takes a random survey of 50 Sl students to see how
many believe that Mahomes is, In fact, the GOAT. Her results are that 31

believe he Is.
95% CI with sample size =50  95% CI with sample size = 140
0.62 + 1.96\/ (:62)(-38) 064106 \/(.62)(.38)
50 140

(0.485, 0.755) (0.541, 0.702)

n =140

n=>50

0.40 0.50 0.60 0.70 0.80



