Notes from class today January 28, 2020

As soon as you are done looking at
your LCQ 9.2 and you have turned it,
and the solutions, back in, then...

Prck UP Yhe.  half-sheet
Warim U)B

@.‘\ school superintendent must make a decision whether or not to cancel school
because of a threatening snow storm. What would the results be of Type I and Type II
errors for the null hypothesis: The weather will remain dry?

43 Typel error: don’t cancel school, but the snow storm hits.
Type II error: weather remains dry, but school is needlessly canceled.
b\ Type 1 error: weather remains dry, but school is needlessly canceled.
Type Il error: don’t cancel school, but the snow storm hits.
% c) Type | error: cancel school, and the storm hits.
Type Il error: don't cancel school, and weather remains dry.
A) Typelerror: don’t cancel school, and snow storm hits.

Typell error: don'’t cancel school, and weather remains dry.
2 e) Type error: don’t cancel school, but the snow storm hits.
a Type Il error: cancel school, and the storm hits.
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@A school superintendent must make a decision whether or not to cancel school
because of a threatening snow storm. What would the results be of Type I and Type I
errors for the null hypothesis: The weather will remain dry?

43 Typel error: don’t cancel school, but the snow storm hits.
Type II error: weather remains dry, but school is needlessly canceled.
b\ Type | error: weather remains dry, but school is needlessly canceled.
Type Il error: don’t cancel school, but the snow storm hits.
% c) Type | error: cancel school, and the storm hits.
Type Il error: don't cancel school, and weather remains dry.
AB Typelerror: don’t cancel school, and snow storm hits.
Typell error: don'’t cancel school, and weather remains dry.
Z ) Type! error: don’t cancel school, but the snow storm hits.
W Type Il error: cancel school, and the storm hits.

Choosing a smaller level of significance, that is, a smallero.-risk, results in

) alower risk of Type II error and lower power.
b\ a lower risk of Type II error and higher power.
¢) 'ahigher risk of Type II error and lower power.
d) a higher risk of Type II error and higher power.
£) no change in risk of Type I error or in power.
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@ Choosing a smaller level of significance, that is, a smaller o.-risk, results in

) alower risk of Type II error and lower power.
\o\ a lower risk of Type II error and higher power.
¢.) a higher risk of Type II error and lower power.
@) a higher risk of Type II error and higher power.
2) no change in risk of Type II error or in power.
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We need to "fix" our notes from
yesterday.
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tablet that will lower a child’s risk for ADHD. Researchers will administer the vitamin tablet to 200 volunteer
thildren under the age of 4 (with parental consent). The subjects will be tracked through childhood, and the
researchers will record the proportion of the subjects who develop ADHD. The researchers will perform a
test at the @ = 0.05significance level of

H,:p=0.11
H,:p<0.11

where p = the true proportion of all children like those in the study who would develop ADHD when given
the new vitamin tablet. The new vitamin tablet is expensive to produce, so researchers would like
tonvinced that it really does reduce the risk of ADHD. The power of the test to detect¢hat p = 0.05 is 0.937.

1. Interpret this value in context. ": 0|“ Chll d ren ||-|(e 'ﬂ)ﬂ

Q Dr Hdion o
:lll—:{h:‘:;ﬂg)‘: \fho would develop ADHD when Oat)ve-rr'\‘d "
Hgmw yitamin i3 P:.DS )Mai o oD pr .

company will find Convincing evidence for Ha* P<0.\|
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The Environmental Protection Agency has determined that safe drinking water should have an average pH of 7
moles per liter. You are testing water from a new source, and take 30 vials of water. Water is unsafe if it
deviates too far from 7 moles per liter in either direction. The mean pH level in your sample is 6.4 moles per
liter, which is slightly acidic. The standard deviation of the sample is 0.5 moles per liter.

(a) Do the data provide convincing evidence at the o = 0.05 level that the true mean pH of water from this
source differs from 7 moles per liter?
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(b) A 95% confidence interval for the true mean pH level of the water is(6.21, 6.59). Interpret this interval.

We ave QS"’ eonfident that the inrerval from 6.2l 4o

©.5% moas/|jtor Coptures +the drue mean pH leve)
of the wotar.

(c) Explain why the interval in part (b) is consistent with the result of the test in part (a).
The confidence interval does net include null
value , M=T o5 a plawsible value for the
true wmaon pH leval X

~

S Wa wold regject Hy Ve we did in part &

aFevnative /u\

(d) The power of the test to detect = 6.8 is 0.59. Interpret this value.
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Fo\\f’r tan

5.305 5.653 6.002 6.351 6.700 ’77049 7.398 7.747 8.095 If the true mean pH
level for this source
Power = is u=6.8, there is a
0.59 probability that
the researchers will
find H,: p#7

5.305 5.653 6.002 6.351 6.700 7.049 7.398 7.747 8.095

(e) Give one way to increase the power of this test.

- Can increase Power by ihcreasin3 ol
or by inereasing the tomple 8ize.

- Power can o¥we increose by e‘“\‘"ﬁi"‘j the
Aifference between the H, value an
an oernarive Ra valua., Navwmoly +his
% ‘,';Ome‘\‘\'\\'hq (esearches con't contrvsl.
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AP Stats C apter 9 chmula S dy Sheet
S iance Jest s
Lesson 92-8S wce Test for a‘P{opomon 9.3 - Significance Test for a Mean
Symbol for statisti )
Symbol for parameter (population)
Name the procedure
RANDOM condition
10% condition
NORMAL condition
Formula for mean of the sampling
distribution
Formula for standard deviation of
the sampling distribution
General formula for test
. W
ro\\r\d@ [ .\ﬁﬁ—ﬁé—e%ﬂ—}&wrplc

Lesson

9.2 — Significance Test for a Proportion

9.3 — Significance Test for a Mean

Symbol for statistic (sample)

v

—

X

Symbol for parameter (population)

P

/A.

Name the procedure

One gample & teat for p

One sample T test ‘Q)r}ﬁ

RANDOM condition

Cheek for random <ample

chack for tandom smpic

10% condition il #CN) n< (‘iN)
o - Pop. i5 apprek Norma) ot |,
Nife # - N2%0 &LT er.,.,

NORMAL condition

n (\"Po) 210

sKkew or
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Formula for mean of the sampling = =
distribution /J =V /u'i = P
o (V~P) _ 9. %% _afF
Formula for standard deviationof | O = " 6; i lad 'F = %t'il
the sampling distribution ? d h
TesT Statistic - Varam. TasT stat —~ Pacam
aiaf . spD. QIoT 0
General formula for test statistic
Al =14 = =22
= rl\-R) - Sx,
Specific formula for test statistic = [ /(':'—
7 -P X = p
Z N r\-R) ‘t’ = - Sx
Specific formula for test statisti = &) /(YT

: t (46)

Picture
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How to find P-value

Tokle A ar Normal edf

Tokle B or tadil

If using techonology to
check “DO”

| = PropZ Test

T-test+
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Tasts only Use for
Khacking your wark
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4 STEP PROCESS
STATE: Parameter, statistic, hypotheses, and significance level.
PLAN: Name the appropriate inference method and check conditions.
DO: If the conditions are met, perform the calculations.

General formula, specific formula, work, test statistic, picture, P-value.

For
Significance Tests

CONCLUDE: Make a conclusion about the hypotheses in the context of the problem.
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or Ch. 9 Practice test

Mrive for oo H




