AP Statistics Name K‘Q/\j

Unit 07 — Day 05 Notes Period
Significance Tests: 2-Sample Means

Two-sample {-Tesi for the difference belween means

The conditions for the two-sample f-test for the difference between the means of two independent
groups are the same as for the two-sample t-interval. We fest the hypothesis:

Hy: py — uy = Ay (delta naught) or Hy: py = pp
where the hypothesized difference is almost always 0, using the stafistic
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When the conditions are met and the null hypothesis is frue, this statistic can be closely modeled by a
Student’s t-model with a number of degrees of freedom given by a special formula. We use that

model fo obtain a P-value. \
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The conditions for the pooled t-test for the difference between the means of two independent
groups are the same as for the two-sample t-test with the additional assumption that the variances of

the two groups are the same. We test the hypothesis:

Ho:pg — ptp = Ay or Ho:py = pp
where the hypothesized difference A, is almost always 0, using the statistic :
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When the conditions are met and the null hypothesis is tfrue, we can model this statistic's sampling
distribution with a t-model with (n, — 1) + (n, — 1) degrees of freedom. We use that model to obtain a
P-value for a fest. We only use a pooled t test IF we don't have fechnology to calculate our DF & the
variances are equal. The population variances are rarely exactly equal in real life. The only other
reason we would use a pooled t test is if we are toldw
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Example 1:

A researcher wanis 1o determine if there is a difference in the price people would offer a friend rather
ithan a stranger when selling personal items. The researcher randomly divided subjects info two
groups and gave each group descriptions of items they might want to buy. The data below
represents two independent groups:

Price Offered For a Used Camera (§)

Buying from a FRIEND Buying from a STRANGER
) 140
300 250
260 175
300 130
255 190
275 225
290 240
315
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Example 2:

Many office “coffee stations” collect voluntary payments for the food consumed. Researchers at the
University of Newcastle upon Tyne performed an experiment to see whether the image of eyes
watching would change employee behavior. They alternated pictures of eyes looking at the view
with pictures of flowers each week on the cupboard behind the “honesty box,” randomly choosing
which wenf first. They measured the consumption of milk to approximate the amount of food
consumed and recorded the confributions in pounds each week per liter of milk. The graphs of the

data sets show no strong skewnes r(P\OUA oy 1eir results:
%C\H {‘H (‘S Flowers
n (# weeks) ) 9
X = mean Propm. v 0.151
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