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Lab today

No new material.
Your TA will be there.
Ask questions about:
¢ R

 Course content

* Quiz questions

» Last year’s final



Big Idea

Hotelling’s T extends the “two-sample
t-test” to multiple “two-sample t-test’s
on different response variables.

l.e. the samples/groups/populations
are the same In each but,

the response variable is different.
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Hotelling’s T?

An ellipse Is hard to compute and hard
to present.

Hotelling’s T° adjustment adjusts the
univariate confidence intervals to
conservatively approximate the ellipse.

Hotelling’s TZ statistic provides an joint
test for both parameters at once.



An ideal model for the monkeys

1. The mean of response i, in population j is, Ui

2. Both populations have the same population standard
deviations of response, oi

3. Both populations have the same population correlation
between responses (avg long term and avg short term
memory).

4. Responses are normally distributed about their means.
5. Subjects are randomly sampled for each population.
6. Two groups are sampled independently.

Two “two sample t-test” assumptions +
same correlation between responses in both populations



An ideal model for the monkeys
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Display 16.5 p.473
Pooled estimates of variance and covariance for the memory example
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Hotelling’s T? statistic

il . 2
. e — 1 _@ . \J \O}K—Ns\/"‘ ‘(Q/S{M\j/g
where t1 and t2 are individual t-statistics for each response,

R Is the correlation between responses.

Under the ideal model,

has an F distribution with
2 and ni1+n2 - 3 degrees of freedom



We have convincing evidence against

the difference in mean long term memory between treated
and control monkeys and

the difference in mean short term memory between treated
and control monkeys

both being zero.

(Alternate wording) We have convincing evidence at least
one of

the difference in mean long term memory between treated
and control monkeys and - &

the difference in mean short term memory between treated
and control monkeys

IS not zero. 7L S
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Huotelling's l‘2 calculations for the memory example
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Joint confidence Intervals

An ellipse Is the best description of our
joint confidence, but

Hotelling's adjusted confidence
Intervals guarantee at least 95%
confidence

@tim\ate]i multipljer@
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95% confidence ellipse for differences in long-term and short-term memmrf
means, and approximate confidence rectangles, constructed with T+ and t
mulhpllers
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Checking the ideal model

Use usual tools for checking equal SDs and normality.

Also check ...
Display 16.7 p. 477

Scatter plot of short- and long-term memory scores, by treatment group
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Display 16.13 p. 487

Diagnostic patterns for correlated responses in the two-sample problem.
(Hvpothetical data)




Strategies

A single univariate analysis on a
D N
summary of the multivariate response.

/) Separate univariate analyses on several
summaries.

(7)) Multivariate analysis on several
summaries. Hob ey’ T

2) Treat subject as a factor.



