Friday, March 22, 2019

* Warm-up
 Big Town Fisheries recently stocked a new lake in a city park with
2,000 fish of various sizes. The distribution of the lengths of these fish
is approximately normal. The Fishery claims that the mean length of
the fish is 8 inches. If the claim is true, which of the following would
be more likely-

A random sample of 15 fish having a mean length greater than 10 inches
OR
A random sample of 50 fish having a mean length that is greater than 10 inches

Justify your answer.
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Big Town Fisheries recently stocked a new lake in a city park with 2,000 fish of
various sizes. The distribution of the lengths of these fish is approximately normal.

The Fishery claims that the mean length of the fish is 8 inches. If the claim is true,
which of the following would be more likely?
A random sample of 15 fish having a mean length greater than 10 inches

OR

A random sample of 50 fish having a mean length that is greater than 10 inches
Justify your answer.




Extend Warm-up

* Suppose the standard deviation of the sampling distribution of the sample
mean for random samples of size 50 is 0.3 inch. If the mean length of the
fish is 8 inches, use the normal distribution to compute the probability that
a random sample of 50 fish will have a mean length less than 7.5 inches.
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Suppose the distribution of fish lengths in this lake was nonnormal but had

the same mean and standard deviation. Would it still be appropriate to
use the normal distribution to compute the probability?
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Objectives

* Content Objective: I will use the t-
distribution to compare means of
different samples.

* Social Objective: I will listen and not
cause distractions for myself or others.

* Language Objective: I will take clear
notes that I can understand when I
refer to them later.
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Assumptions and Conditions

* Independence Assumption (Each

condition needs to be checked for
oth groups,):

* Randomization Condition: Were the
data collected with suitable
randomization (representative Tenn.s.and
random samples or a randomized conditions
experiment)? .

* 10% Condition: We don’t usually
check this condition for differences
of means. We will check it for means
only if we have a very small
population or an extremely large
sample.




Assumptions and Conditions

Normal Population Assumption

Independent Groups Assumption




Formulas

Remember that, for independent random quantities,
variances add.

We still don’t know the
true standard
deviations of the two
groups, so we need to
estimate and use the
standard error
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Two-Sample t-Interval

When the conditions are met, we are ready to find the confidence
interval for the difference between means of two independent groups,
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The confidence interval is (71 — 72 ) T t;c x SE ( yl B 72 )

where the standard error of the difference of the means is
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The critical value t*  depends on the particular confidence level, C, that
you specify and on the number of degrees of freedom, which we get
from the sample sizes and a special formula.
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Deg rees af Freedom

* The special formula for the degrees of freedom
for our t critical value is a bear:
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e Because of this, we will let technology calculate
degrees of freedom for us!
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Testing the Difference Between
Two Means

* The hypothesis test we use is the two-
sample t-test for means.

* The conditions for the two-sample t-test
for the difference between the means of
two independent groups are the same as
for the two-sample t-interval.
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Sampling Distribution for the
Difference Between Two Means

 When the conditions are met, the standardized sample difference between the
means of two independent groups
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The paper “The Truth About Lying in Online

Dating Profiles” (Proceedings, Computer- X4 = 0.57 %4 = 0.03
Human Interactions [2007]: 1-4) describesan ~ sa =081 sa =075
investigation in which 40 men and 40 women n=40 n=40
with online dating profiles agreed to Check conditions...
participate in a study. Each participant’s Mam Womem
height (in inches) was measured and the  A<summe Assumo

actual height was compared to the height repegnjalive L/DZQE;/&"{.
. : , : . o/ °

given in that person’s online profile. The  40<10% ‘{{) all o

difference between the online profile height all ram: Yorlidy,

. . w/pn ind dabse cwhy
and the actual height (profile — actual) were 530 CLT Ho23p LT
used to compute the values in the Ao
accompanying table. DT m

For purposes of this exercise, assume it is A S \“W bt

reasonable to regard the two samples in this %

study as being representative of male online
daters and female online daters.



Use the two-sample t test to % e
test if males overestimate their s,-o0s1  s,=07s

height significantly more than =L =40

females. Mo =
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Sd = 0.81 Sd = 0.75
n=40 n=40

approximate the averag
overestimation of height

difference betweenmenand  d}-775
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