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Matched Pairs design is a common experimental
design for comparing two treatments that uses
blocks of size 2
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There are two ways that a statistical study involving a single quantitative
variable can yield paired data:

1. Researchers can record two values of the variable for each individual.
(experiment investigating whether music helps or hinders learning)

2. The researcher can form pairs of similar individuals and record the
value of the variable once for each individual.
(observational study of identical twins’ 1Q scores)
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Analyzing Paired Data

To analyze paired data, start by computing the
difference for each pair.

Then make a graph of the differences. Use the mean
difference X4;¢r and thestandard deviation of the
differences s, as summary statistics.
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Does memory training help? You will be given a list of words. You will be given 3 minutes to

memorize as many as possible by just rereading the words using memorization strategy A. You
will record as many words as you can remember. You will then be given another list of words to
memorize for 3 minutes using a memorization strategy B. You will record as many words as you

can remember.
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3. Add your paired data to the table on thé board. Copy the data below and calculate the difference
in each pair.

A
B
Difference | "% |

A
B

Difference | >~ | Y9 —2 |- 14 — 1
A

B
Difference
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4. Go to stapplet.com and enter the DIFFERENCES only in One Quantitative Data. Find each of

the following: ® >
2 2 > @
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Dotplot: 4
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DIF Fevewce % P Words
What does the dotplot suggest about the memory training?

Mean: Interpret:

Standard Deviation:
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5. Construct a 95% confidence interval for the true mean difference in words remembered by
students using rereading and story.

STATE: State the parameter you want to estimate and the confidence level.

. - the mean d®erence in L
Parameter./\fc\qp Wards rememberedt (A~ 13 Statistic:

U = b

Confidence level: (] e CI
PLAN: Identify the appropriate inference method and check conditions.

Name of procedure: O()@fSO\W)]’D\Q T erQ\f\/O\l ‘?OFJA Ghe

Check conditions: RC;?
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5. Construct a 95% confidence interval for the true mean difference in words remembered by
students using rereading and story.

STATE: State the parameter you want to estimate and the confidence level.

: s the mean d®terence in o
Pammeter/\f . e mean A e Siafstuc.

Lo =

Confidence level: (] e CI
PLAN: Identify the appropriate inference method and check conditions.
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DO: If the conditions are met, perform the calculations.

General Formula: PO?M Fstimale  ® MN@)V\H of Evior

Specific Formula: yorp t¥' ?{%ﬁ
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CONCLUDE: Interpret your interval in the context of the problem.
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CONCLUDE: Interpret your interval in the context of the problem.

6. Do we have evidence that there is a difference in the average words remembered using
rereading and story?
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Confidence Interval for Paired Data

Important ideas:

Dest e Distribulion




Notes on 10.3 Day 1

February 07, 2020

Confidence Interval for Paired Data

Important ideas:
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Confidence Interval for Paired Data

Important ideas: / °
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Confidence Interval for Paired Data
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Conditions for Constructing a Confidence Interval
About a Mean Difference

of interest or from a randomized experiment.
10%: When sampling without replacement, n g < 0.10N g

Normal/Large Sample: The population distribution of differences (or
the true distribution of differences in response to the treatments) is
Normal or the number of differences in the sample is large (ngy 2 30).
If the population (true) distribution of differences has unknown shape
and the number of differences in the sample is less than 30, a graph of
the sample differences shows no strong skewness or outliers.

Random: Paired data come from a random sample from the population
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Final exam revisited Confidence interval for a mean difference
In the preceding alternate example, a teacher used a matched pairs design to collect data on scores for two different

versions of her final exam for 20 stdents. Recall that X, = X, ;, =3.2 and s, =3.533. Constructand
interpret a 99% confidence interval for the true mean difference (Version A - Version B) in final exam scores for
AP® Statistics students in this district.
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Significance Tests for Mean Difference (1)

Researchers designed an experiment to study the effects of caffeine withdrawal. They recruited 11 volunteers who were
diagnosed as being caffeine dependent to serve as subjects. Each subject was barred from coffee, colas, and other
substances with caffeine for the duration of the experiment. During one 2-day period, subjects took capsules
containing their normal caffeine intake. During another 2-day period, they took placebo capsules. The order in which
subjects took caffeine and the placebo was randomized. At the end of each 2-day period, a test for depression was given
to all 11 subjects. Researchers wanted to know whether being deprived of caffeine would lead to an increase in
depression.

The table below contains data on the subjects’ scores on the depression test. Higher scores show more symptoms of

depression.
Subject 1 2 3 4 5 6 7 8 9 10 11
Depression (caffeine) 5 5 4 3 8 5 0 0 2 11 1
Depression (placebo) | 16 |23 5 7 14 |24 6 3 15 12 0

Do the data provide convincing evidence at the @ = 0.05 significance level that caffeine withdrawal increases
depression score, on average, for subjects like the ones in this experiment?
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