n < (0.10)N What Happens When the 10% /l—ﬁ
Condition Isn't Satisfied? N

The principal of a school wants to estimate the proportion of students at her school that
have internet access at home. To do this, she will select a random sample of students,
calculate the proportion of students in the sample with internet access at home, and use
this proportion to create a 95% confidence interval. Suppose that 800 of the 1000
students in the school have internet access at home.

1. Launch the Simulating Confidence Intervals for a Population Parameter applet at
www.rossmanchance.com/applets.

Simulating Confidence Intervals

2. Change the Distribution to “Finite Population” and

change 1t (the population proportion) to 0.80, keeping ~ Describe process

everything else the same. This tells the applet to select Statistic [Proportons 4
ry 9 ) PP Distribution [ Finite Population v |

a random sample of n = 100 students from a Method [Wald vl

population of N = 1000 students, where 800/1000 = n 08

|
0.80 have internet access at home and then constructa ~ Populationsize (N) |
9 : : . Sample size (n) [ 100 |
95% confidence interval for p using the method taught .
. o o ] Number of intervals | 1 |
in AP Statistics (which is sometimes called the Wald [Sample |
method, named for Abraham Wald).

Confidence level
‘ 95 ‘% ‘ Recalculate

3. Click the Sample button once and notice what happens.

(@) What do the blue bars in the upper-right represent?

HIC V]umber oF Fa'\(ure_g o SUCCLSSeS In one _Somple DF (00

(b) What does the green/red rectangle in the lower-right represent?

the proportion for that one Sample

(c) Does the confidence interval from this sample capture m = 0.80? How do you know?
Click the Sample button a few more times to confirm your description.

Yes becavse the vertical bar ot 080 is coptured
'9) M\/ iﬂﬁrW( (no if Hhe valyue 0.90 is not CaP‘l’UreJ)

4. Change the Number of intervals to 50 and click the Sample button many times. What
percent of the intervals captured the population proportion of m = 0.80? How does this
compare with the stated confidence level of 95%?

\Zunnir\ﬂ total CDr\‘\'ainiv\S T = A4.87. which 1S

close * /.
ey lose to AST.. == STATS MEDIC




In Steps 2-4, both the Random and Large Counts conditions are met. The applet selects a
random sample of students and both np = 100(0.80) = 80 and n(1 — p) = 100(1 - 0.80) = 20
are at least 10. However, we are on the boundary for the 10% condition, as n = 100 is exactly
10% of N = 1000. To understand why we check the 10% condition, let’s violate it and see
what happens.

5. In the applet, change the sample size to n = 300 (30% of the population!) and click the
Sample button. What do you notice about the length of the intervals compared to when n
= 100? Why does this make sense?

Hee intervols are narrower becouse, mcrea\sirﬁ n
lowers the margin of erroc

6. Click the Sample button many times. What percent of the intervals captured the
population proportion of m = 0.80? How does this compare with the stated confidence

level of 95%7?

Running total cofﬂ‘a’m'mﬂ T = A7.97 which 1s
larahef thon AST.

7. No ange the sample size to n = 1000 (100% of the population!). Before doing
anything else, what percent of the intervals do you think will capture m = 0.80? Explain
your answer.

|007. loecovse uE are Sampl'ms e Lhole POPUloﬂ’lz;V\
and every Samnple Pn@)o\rﬁon will be é‘: 090

8. Click the Sample button many times. Was your answer in Step 7 correct

Veg!

9. Based on your answers in Steps 5-8, what is the result of violating the 10% condition? Is
this a big deal?

Tncreasing the sample size post 101 of the
population Increases +Hne Capfw? rute /DOlS]L
e odvertised Al This S 0\30009 problem

to hovel

Key t a\aeqway
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OPTIONAL EXTENSION: In courses beyond AP Statistics, a “correction” factor can be used

to account for sampling without replacement, eliminating the need for the 10% condition.

This is called the finite population correction factor = /1_%. FOC(‘OI deCY‘E(ASCS from

. 1 — 1 as sample size is
When o7 cond i tion ME = =* | B(-p) o lorger percent of
is sahistied: A He populotion

When (0. cond fion ME = z»\l p(| -(3)\[(_ n
i< ndl sahisfied: N N
10.In the Method menu, change from Wald to Finite correction. What happened to the
length of the intervals? Why does it make sense that the margin of error = 0 when n= N
= 10007 .
The infervols shrunk o o single volue . When the
SamPle 1< Hy whole, POpL)\ atiov) / there 1€ no Samp“f‘lﬁj
voriabil H—y-

11.Change the sample size back to n = 300. Click the Sample button many times. What

percent of the intervals captured the population proportion of m = 0.80? How does this
compare with your answer in Step 6? With the stated confidence level of 95%7?

an'mé total containing T = 951, which 1S lowerthan
A7t from Step b « very close to adverhised <7

12.Change the Method back to Wald (our method in AP Stats) and describe what happens to
the length of the intervals.

The intervals ore wider with the Wald method .

13. Although more complicated to calculate, what are some benefits of using the finite
correction?

(D Tre marg'm ok ecror i€ Smaller

@ The copture rofe s close to the advetsed
corfidence level.

@ We dont Inawe 1o worry aloout Hre 101 cov\drhon
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