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Confidence Level (C): 95
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You will need a laptop

Lesson 8.1: Day 2: What does “95% confi_dent” mean?

N —

In this Activity, you will use the Confidence Intervals applet to learn what it means to say we
are “95% confident” that our confidence interval captures the true mean.

1. Go to the Confidence Intervals applet which is on the textbook site. There is a link for the
statistical applets on the class website. [Set the confidence level to 95% and the sample size
to 5.

2. Click “Sample” to choose an SRS and display the resulting confidence interval. The

confidence interval is displayed as a horizontal line segment with a dot representing the
sample mean in the middle of the interval. The true mean (u) is the green vertical line.

Did the first confidence interval capture the true
mean?

Repeat this 10 times and sketch what you see to
the right. How many of the intervals capture the
true mean?
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(sample 25 four times). How many
? Why?

3. "Reset’ and then take a total of 100 confidence inte
out of 100 captured the true mean? Is this surprisi

4. Watch your confidence intervals as you drag the confidence level from 95% to 99% (don't
“Reset). What happens to the intervals when the confidence level is increased? Why does
this make sense?

5. "Reset’, then sample 100 times at an 80% confidence interval. How many of the intervals
capture the true mean?
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5. “Reset’, then sample 100 times at an 80% confidence interval. How many of the intervals
capture the true mean?

Interpret the confidence level:

6. Now we will see what happens when we adjust the sample size. Change the sample size from 5
to 50 and sample for 1 interval. Then change it to 250 and sample for 1 interval. What happens to
the interval when the sample size is increased? Why?

5. “Reset’, then sample 100 times at an 80% confidence interval. How many of the intervals
capture the true mean?

/e
Interpret the confidence level: If W makQ many W\aw e
confidence intervals | ve expec oot
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6. Now we will see what happens when we adjust the sample size. Change the sample size from 5
to 50 and sample for 1 interval. Then change it to 250 and sample for 1 interval. What happens to
the interval when the sample size is increased? Why?
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another possible definition

In 80% of all possible samples, the confidence
interval computed from the sample data will
capture the true paramefter.

5. “Reset’, then sample 100 times at an 80% confidence interval. How many of the intervals
capture the true mean?
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6. Now we will see what happens when we adjust the sample size. Change the sample size from 5
to 50 and sample for 1 interval. Then change it to 250 and sample for 1 interval. What happens to
the interval when the sample size is increased? Why?

the interval narrows
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5. “Reset’, then sample 100 times at an 80% confidence interval. How many of the intervals
capture the true mean?
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6. Now we will see what happens when we adjust the sample size. Change the sample size from 5
to 50 and sample for 1 interval. Then change it to 250 and sample for 1 interval. What happens to
the interval when the sample size is increased? Why?
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Interpreting Confidence Level

Important ideas:

nteypret
C%mq 3 Level

’ malke man
Ii\ywcfbko/o con /2;3 .
tervals | we expet
hout 97 %% 10 capture
fhe true parareles

Note

we dent need an actual somple
to irﬂ‘é.‘er«Z'l’ the aonfidence
level . Trtey preting +he
contid . leyel i€ about describins

the methed for C‘A\cu)aﬂrﬁ Hj
nar obeut iYﬁ'QYpTQ‘HhS Q
aifia canfidence interval

coalculoted From an actual
‘“aamp\a




December 19, 2019

Interpreting Confidence Level

Trferpret what af fec(,s
Confid° Level maveth of ervor?

[IF we mal<€ many
QV\\/ Yo contfR ach

mferw\\% We expest
/{bOU\M’_ Q< o/o 10 CC\PTlUrQ
fhe frae pavareles

Interpreting Confidence Level

Frrerpret what o ek
Confid® Level margh of ervor’

ke man
Iq%; >/\/U€ majgc o 2 >/5l A ol o
tervals | we expest T NO€
Tboul 6 10 capfure 5@@ | e
H}Q Trige pave "VUU S®re




December 19, 2019

P




December 19, 2019

Interpreting Confidence Level

Trferpret What o £fecls, — maggin of A'

Confid® Level mavgh of ervor? Evver
T man
J\qﬂ Y\/\/@ n1g<gc O)V?%JI A ConW. Letal Never |

15 Fo
m'f@(\/od% , We VQ)(P@QJV q\ Moe a((ouh

o OO AR
jibOU\h,» N 7o 10 CQP#(HQ SO\W?\F;\Q \L MOQ Y)é\\z‘\—ﬁ Co\\QC:“.ov\
fhe frue povarerd oTre

Decreasing the Margin of Error

In general, we prefer an estimate with a small margin of error. The margin
of error gets smaller when:

* The confidence level decreases. To obtain a smaller margin of error
from the same data, you must be willing to accept less confidence.

80% confidence

95% confidence

T T 1 T 1 1 I T
230 232 234 236 238 240 242 244 246 248 250 252 254

* The sample size n increases. In general, increasing the sample size n
reduces the margin of error for any fixed confidence level.
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The margin of error also depends on the standard deviation of the
statistic. As you learned in Chapter 7, the sampling distribution of a
statistic will have a smaller standard deviation when the sample size is

larger. This is why the margin of error decreases as you increase the
sample size.

Other Tidbits

For a normal sampling distribution, extending about 2 standard
deviations in each direction from the statistic produces an
approximate 95% confidence interval.

For a normal sampling distribution, extending about 3 standard
deviations in each direction from the statistic produces and
approximate 99.7% confidence interval.

The more general formula for a confidence interval is:
statistic + (critical value) - (standard deviation of statistic)

The critical value is a multiplier that makes the interval wide enough to
have the stated capture rate.
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A critical value is a multiplier that makes the

interval wide enough to have the stated capture
rate.

Check Your Understanding: As part of a project about response bias,
Ellery surveyed a random sample of 25 students from her school. One
of the questions in the survey required students to state their GPA
aloud. Based on the responses, Ellery said she was 90% confident that

the interval from 3.14 to 3.52 captures the mean GPA for all students at
her school.

(a)lgterpret the confidence level.
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(b) Explain what would happen to the length of the interval if the
confidence level were increased to 99%.

The  mrevals wonld also

NCrease
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(b) Explain what would happen to the length of the interval if the
confidence level were increased to 99%.
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(c)How would a 90% confidence interval based on a sample of size
200 compare to the original 90% interval?
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(d) Describe one potential source of bias in Ellery’s study that is
not accounted for by the margin of error.
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(c)How would a 90% confidence interval based on a sample of size
200 compare to the original 90% interval?
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(d) Describe one potential source of bias in Ellery’s study that is
not accounted for by the margin of error.
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8.] - 11,19,17,19, 21, 23-26
study pp. 499-509
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