Name \<€VX

Algebra 2: 11.5 Margin of Error — Guided Notes

* Gathering data for an entire __ Poy\ o ¥ 161 can be quite challenging (and expensive).
E N
s a result, studies often rely on Sovwple §  to provide st (proportions, means,
medians, etc.) that they can use to estimate cor}esponding population {aﬁyn,m S
Ex. Heights of High School Students Ex. The table below contains sample data for a 6-sided
» Sa\v\,\tﬁ\n. of o shrudants die rolled 30 times.
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* The accuracy of these estimates dependsonthe S \ %+t of the sample and how well the sample
represents the pe pwlaFiown . The greater the size of the S0 )ol_n_, , the closer the
Sharithe ! should be to the \?m{ﬂo&‘l A pararnete\} being estimated.

Ex: Free Throw Accuracy (see textbook, pg. 584)

~ wmpling Distribution:
.+ sampling distribution is a distribution made up of S o SYexehieg (such as
means or proportions) from different samples of the same population.

- As the number of samples _ \woveaseg , the shape of the sampling distribution begins to-look
likea weavmmad distribution, and the distribution will more accurately reflect the popuiatio'n
%)o\v oo ety

* Recall: The Empirical Rule states that q S /. % of the values in a normal distribution fall within 2
S \—z\v\AOJQS d e~v X008 of the mean,

* So, it follows that %S % of all sample results fall within2 S ’:—mv\é\&\'é A.L\nog\’lﬁ'{\_s
of the population parameter being evaluated. -

Margin of Error:

* The margin of error gives the  vWar\vwauw Y™ expected A\Q&N N between the sample
result and the population parameter.

& = population standard deviation

- x
MOE -t o »n = sample size
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* We will be using MOE to identify a range of reasonable means.

* A “reasonable mean” is a sample mean that is within the range indicated by the MOE.



Ex.. The College Board recently reported that the mean score on the SAT mathematics exam is 508, with
standard deviation of 121. Washington High believes that its seniors score considerably higher than the
national average, so the school randomly sampled scores from 200 seniors, finding a mean score of 550.
Is Washington High correct in its belief?

a. Calculate the margin of error for the sample’s SAT data.
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= b. Find the range of reasonable means for SAT scores with samples of size 200.
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¢. Is Washiington High correct?
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d. Suppose the sample size was decreased by half. How does that affect the margin of error?
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e. Suppose the sample size was decreased to a quarter. How does that affect the matgin of error?
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f. Suppose the sample size was doubled. How does that affect the margin of err
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Ex. The mean distance all students live from Issaquah High School is 2.8 miles, with a standard deviation of
0.4 miles. A sample of 40 IHS students reports a mean distance of 1.3 miles.

a. Calculate the margin of error for the sample’s distance data.
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b. Find the range of reasonable mean distances with samples of size 40. s RO\S,QVLQO\» o
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c. Does the sample accurately reflect the student body at IHS? Why or why not?
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