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Please work together and enjoy pulling it all together!!

Probability

Drohahility Evamnia 11

Consider a deck of 52 different cards. _
A) How many outcomes are there if Player 1 through 3 are dealt a card (it matters
who gets which card)?
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Probability Example 2 S -

Five out of twelve items in a shipment are defective. k/ % C;Zﬂ,é’ﬁ {/g N O, -

Four items are chosen and tested. X, the number of defective items, is recorded.

LY Clmensg v
What is the sample space, and please give the PMF of X.
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Probability Example 3)

In our chapter notes, we have this blurb:

1f wnu oif daxam rln‘kl- nnur and tro ta cop if voar can flin 76 hna(‘c in 2 rowr
there 1S a one M 75 miilion chance you wiil have that outcome. However, i
300 million people were to have a contest to sece who could roll 26 heads, the
chances are about 98% that someone would roll them!!

Are these numbers correct? Please show the caloulations
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7 transformation to Normal Distribution
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In Ch 5 ( p. 223 and others) in the text, we learned that the mean of a random

sample is a random variable that has a normal distribution with mean p and
variance o2/n.

To transform to standard normal distribution, we do a Z transformation, which
means we substract the mean and divide by the standard deviation.

Products are being tested for quality. Each unit undergoes a stress test and the time
to failure is recorded. The time to failure is a random variable with the true
population p = 8.3 seconds and STDEV of §,§ seconds. For a random sample of 56

units, what is the probability that the sample average is between 8:0-and 9.0
seconds?

e () SARE,

Ar g
- 5;@5 1?‘ é) i




Further explanation:

‘This problem and problem 5.4-2 in the text (p. 224) are unusual in that the true

population parameters are given, rather than sample statistics, as we usually see.
We are given the true mean p and standard deviation of the entire population, and
asked to calculate statistics on the mean of a sample X_bar. It's important to see that
X_bar is itself a random variable, and it’s distribution is going to be tighter than that
for the whole population of X. The standard dev of the new distribution, that for X-
bar, is going to be the SD for the original population divided by the square root of n.

This is exactly analogous to the hair length example that we spent a lot of time on in
class. Remember that men'’s hair length as the X had a pretty broad distribution
(large standard deviation), but we looked at X_bar from a party as a random
variable. This random variable had a tighter distribution, and we calculated it
outright by taking the SD from a number of parties. Indeed the SD on the estimate of
the means (also called standard error) was smaller than the SD for each party. We
found we could estimate the standard error by dividing the SD from one party by
the square root of n.
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Imagine in your lab you are curious about how many of the bacteria you cultured
from some retail meat samples are resistant to a certain antibiotic. You test 200
different bacteria cultured from a certain type of mean, and the fraction resistant is
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What wou]d be the 95% confidence interval for the same observed fraction, but for
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Example 3) anﬁdence Interval on a mean, small sample size

The price of a certain surgical procedure varies due to different complications
between patients.

A simple random sample of thirteen patients yielded the following total costs:

348,000
$32,800
$34,200
$23,700
- %21.200
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$39,700
$34,000
$33,800
$43.500
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$24,200
$43,800

Average $34, 931
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Testing hypotheses Example 1) Large sample mean

Recall our example with products are being tested for quality. Each unit undergoes
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We can now test the hypothesis that our true population mean u equals some
specified value. The null hypothesis is that u = 8 seconds, so our po = 8 seconds.
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For proportions, the hull hypothesis is that the observed proportion in the sample,
p.is equal to some spemfled value po. We saw in class that these speaﬁed values are
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number you'd like to test.

The null hypothesis: Ho: p = po
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bacteria cultured from a certain type of mean, and the fraction resistant is 0.7.

This time let's test with 35% confidence whether our observed proportion, 0.7, is
indistinguishable from 0.75 (an arbitrarv nointl.

The alternate hypothesis in this case could be that our proportion differs from 0.75,
which would be a two-tailed test,
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Testing hypotheses Example 3)

ReceH S S dow ek 0
procedure varies due to d}fferent comphcations between patlents

A simple random sample of thirteen patients yielded the following total costs:

amauly
$32,800
$34,200

$23,700
£3589 159

©$39,700
$34,000
$33,800
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We can cafcufate confidenice fntervais on the difference Hetween two popuiations,
and we can test the hypothesis that the difference between the populations is zero,
or is greater than, less than, or equal to a specified value.
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Our meat gave a proportion resistant of 0.7 with n = 200.
We’d like to compare that to an organic meat sample, which gave a fraction resistant

) - o i \\/ . .Li
o o0 =205 = M
b
A) We tirst Tearned to cafcufate the confidence mteﬁz;; on a diiference’ Eetweentwn
populatlons
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Our null hypothesis is that Ho: p1 - p2 = Ao
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between your two observed proportions. However, you can see how you could test
whether the difference were equal to a non-zero Ag; the Ap would be subtracted in
the numerator-.
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Comparing Two Populations Example 2} Sample means

We previously saw for a particular hospital:
np=13

Average; = $34,931

SD1=1$7,350

For a second hospital:
nz =14

Average; = $29,800
SD; = $1“,#2w§9¢0

For a third hospital:
nz=15

Averages = $37,200
SDs = $6,900

A) Please compare hospital 1 S average cost with that of hospital 2.
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B) Please compare hospital 1's average cost with that of hospital 3.
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