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A telephone survey with regard to support of a bond issue resulted in:

Agrer 21-30 31-40 41-50 51-60 6170 7180 Total
For: 45 32 28 25 15 8 153
Against: 30 43 47 50 (4] 67 297

Which of the following sampling strategies was most likely used?
(A) Cluster sampling (D) Stratified sampling
(B) Proportional sampling  (E) Systematic sampling

(C) Simple randam sampling

Answer: (D) Given the exact same number of people surveyed in vach age group,
stratified sampling was probably the strategy used. In stratified sampling, the
population is divided into homogeneous groups called steata (for example, by
agie), and random samples of persons from all strata are chosen. We could
further do proportional sumpling where the sizes of the random samples from
each stratum depend on the proportion of the total population represented

by the stratum (not done in this case because equal size samples were picked
fram cach age group). In clusrer sampling, the popularion is divided into
heterogencous groups called clusters, and we then take a random sample of
clusters from among all the clusters.
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To conduct a survey on holiday shopping patterns, a researcher opens a
telephone book to a random page, closes his eyes, puts his finger down on
the page, and then reads off the next 100 names. Which of the following is
not a true statement?

(A) The survey incorporates chance.

(B) The procedure result;‘in a systematic sample.

(C) The procedure could easily result in selection bias.
(D) The procedure is not a simple random sample.

(E) The use of a phone book will result in undercoverage bias.

Answae: (B) A systemalic sample involves picki.ng every nth nalmc!on the h:}‘,‘::-o:,f
o in it row. There is a very real chance of svlcc.non bias., F?r example, a.l.m'n o
relatives with the same name and similar holiday shopping patterns mngf\; e '
solected. All possible groups of size 100 do not have the samle chance © brie;:;i,s
picked, and so the result is not i simple random anmp.le. Un¢ c‘:cow:c.mg.n M
present because those with unlisted land phones or with cell phones are notin

the phone bool, and so are not part of the sampling frame.
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When designing an experiment to compare two
means, a completely randomized design may not be
the best option.

A matched pairs design might
be a better choice.......
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Experiment #2 Matched Pairs Design
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cSxample {roen another class

. X5 = 63.33
. _ fstand - fsit =6.5
Xstana = 74.83

Stand T T ] . : e e : e I
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Pulse rate

A two-sample t test of H,: Ustana — MUsit = 0 versus Hy: Ustana — MUsie > 0 yields
t = 1.42 and a P-value of 0.09. These data do not provide convincing evidence that
standing pulse rates are higher, on average, than sitting pulse rates for people like

the students in this class
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One sample t-test
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CJDO(ﬁing Hhe CorrecT

Tnlerence Procedur Q

Paired Data or Two Samples?

Two-sample t procedures require data that

Ui— Uy come from independent random samples from

the two populations of interest or from two
groups in a randomized experiment.

Paired t procedures require paired data that
Hdiff come from a random sample from the
population of interest or from a randomized
experiment.
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Caution! The proper method depends on how the data were
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One:

Two:

2. Can any piece of data in the first group be compared to any piece of data in the second?
If yes:

If no:

3. Do they represent pairing the data?

Yes:

& y

One: }A. A"p_p
Two: u — Mo (Usw\‘/v. Wed ch ou\Jr.fo‘ 7 sovples thal
|

paiv individualsg
2. Can any piece of data in the first group be compared toiec.e of data in the second?

If yes: /M\ //M?

If no: 'l{\ ‘H’\QY mukst Stay PG‘.‘TS ‘/Uﬁj[

3. Do they reference pairing the data?
Yes: , /\A oL

NGl /




February 10, 2020

Other things to look for:

Paired Unpaired
¢ Can’t scramble a list ¢ Can scramble a list
¢ Same # of values in each ¢ Can have different # of values
e “Mean difference” + ‘“difference of means”

L uke's laco Shep
_ loole ot te (st sMuation

— Cf‘t O CoNSensuS

Luke’s taco shop
Two samples or paired data?

In each of the following settings, decide whether you should use
two-sample t procedures to perform inference about a difference
in means OR paired t procedures to perform inference about a
mean difference. Explain your choice.
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(a) Luke’s taco shop is considering a switch to a new tortilla that
supposedly has a larger diameter. To test this claim, Luke takes a
random sample of 50 of the old tortillas and 50 of the new
tortillas and records the diameter of each.

-How many samples do | have?

-Can any piece of data in the first group
be compared to any piece of data in the
second group?

-Are pairs referenced?

(a) Two-sample t procedures; the data come from

'mdependent random samp les of the old and new tortillas.

(b) Luke’s taco shop wants to be sure that the new tortillas taste
better than the old tortillas. Luke selects a random sample of 20
regular customers. Each customer is asked to try both tortillas
and then record a “taste” score for each. The order in which the
customers try the two tortillas is randomized.

-How many samples do | have?

-Can any piece of data in the first group
be compared to any piece of data in the
second group?
-Are pairs referenced?
Paired
e Can’t scramble a list

e Same # of values in each
e “Mean difference”

Unpaired
¢ Can scramble a list

¢ Can have different # of values
« ‘“difference of means”

(b) Paired £ procedures; the data come from two
measurements of the same variable (“taste” score) for each

regu[ar customer.




February 10, 2020

(c) Luke’s taco shop is not sure whether to cook the tortillas in the
oven or on the grill. The chefs want tortillas to cook as quickly as
possible. Luke sets up an experiment taking a batch of 50
tortillas and randomly assigning half of them to be cooked one at
a time in the oven and half of them to be cooked one at a time on
the grill. The time it takes until ready to serve is recorded for
each tortilla.

-How many samples do | have?

-Can any piece of data in the first group
be compared to any piece of data in the
second group?

-Are pairs referenced?

(c) Two-sample t procedures; the data come from two

groups in a randomized experiment, with each group
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Which Inference Method Do We Use?

=] e s
/IE\eSample ! I Test I M - " @ C\/‘b q
/ /~I Estimate differences I—I t-interval J?\)
] Means i\‘ ‘l Paired data "\,\ C\/} . /0
\ \I Test differences |4—I t-test I@
\
2 sample t-interval

Test i 2 le t-test |
One sample/ Estimate —m \ 3
| Paired Data /I'__I Q
| ] [P o

I Inference About? HProportions I—|Two samples I { 2 proportion z-interval 5 CL / O
)
6

I Chi-square test (11) I

Relationships between two categorical variables ——————‘I Chi-square test (12) I

OR Distribution of a single categorical variable

\
ITwo samples l:—f-l Estimate I__ —————

N

Estimate I'—”

2 proportion z-test

Several Samples

|Relationshlps between two quantitative variables |—"—‘ Regression Inference |

Which Inference Method Do We Use?

| Estimate et teinterval
A One sample -1 Test ————— | t-t0ST
/ | Estimate differences |~ t-interval
Means |~ | Paired data |~
\ | Test differences t-test
\
" Two samples f———{ Estimate }——— 2 sample t-interval
Test 2 sample t-test
One sample/ | Estimate | z-interval
Paired Data \
/ Test z-test
/
ut? Proportions Two samples \— Estimate | 2 proportion z-interval
\ Test 2 proportion z-test
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Choosing the Correct Inference Procedures
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Choosing the Correct Inference Procedures
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A food scientist wants to estimate the difference between the weights of eggs classified as jumbo and
large. They plan on taking a sample of eggs of each type and comparing the average weight between the
samples.

Which of these inference procedures is most appropriate?

Choose 1 answer: @ A t-interval for slope
A two-sample t-interval for the difference of means
A two-sample z-interval for the difference of proportions

A z-interval for a proportion

@ A paired t-interval for a mean difference
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° CORRECT (SELECTED)

A two-sample t-interval for the difference of means

They are interested in the average weights, so they should use £ procedures for a mean. They

are comparing the means between two independent samples, so two-sample procedures are
appropriate.

Finn blogs about video games. In a particular game, a certain enemy occasionally drops a rare item when
they are defeated. Finn wants to estimate the likelihood that this enemy drops the rare item, so he defeats
the enemy 1000 times and tallies how many times the rare item is dropped.

Which of these inference procedures is most appropriate?
@ A paired t-interval for the mean difference
A t-test for a mean
@ A t-interval for a mean
@ A z-interval for a proportion
®

A z-test for a proportion
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° CORRECT (SELECTED)

A z-interval for a proportion

Finn wants to estimate, so he should use an interval. He's tallying a categorical variable, so
looking at a proportion is appropriate.
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A test prep course takes a random sample of 50 its customers. Researchers score each customer on a
diagnostic test before taking the course and again on a similar test after taking the course. They want to
use these results to estimate the average difference between the before and after scores.

Which of these inference procedures is most appropriate?

@ A t-interval for slope
A paired t-interval for the mean difference
A two-sample z-interval for the difference of proportions

A two-sample t-interval for the difference of means

©
@ A z-interval for a proportion
®
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A test prep course takes a random sample of 50 its customers. Researchers score each customer on a

diagnostic test before taking the course and again on a similar test after taking the course. They want to
use these results tg'e e average difference between the before and after scores.
==

T We N .
Which of these inference procedures is most appropriate? /D a / Q C7/

@ A t%l for slope

A paired t-interval for the mean difference

A two-sample z-}r\)téQ/al for the difference of proportions

A two-sample t-interval for the difference of means

©
@ A z-Mwal for a proportion
®

Lylah created an app, and she recently updated the app. She randomly samples a group of users to estimate
what percentage of all users are using the updated version.

Which of these inference procedures is most appropriate?

Choose 1 answer:

@ A t-test for a mean

A z-interval for a proportion

@ A paired t-test for the mean difference
@ A Zz-test for a proportion

A t-interval for a mean
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@ INCORRECT

A t-test for a mean

Lylah wants to estimate, so she should use an interval, not a test. She's tallying a categorical
variable, so looking at a proportion is more appropriate than a mean.

° CORRECT (SELECTED)

A z-interval for a proportion

Lylah wants to estimate, so she should use an interval. She's tallying a categorical variable, so
looking at a proportion is appropriate.

@ INCORRECT

A paired t-test for the mean difference

Lylah collected one data point (whether or not they have the updated version) for each user, so
she doesn't have paired data. Also, this data is categorical, so looking at a proportion is more
appropriate than a mean.

—
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@ INCORRECT

A z-test for a proportion

Lylah wants to estimate, so she should use an interval, not a test.

@ INCORRECT

A t-interval for a mean

Lylah is tallying a categorical variable, so looking at a proportion is more appropriate than a
mean.
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