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Notes 10.2a: Comparing Two Means

1. i we want to compare the mean of some quantitative variable for the
individuals in Population 1 and Population 2?

B The best approach is to take separate random samples from each
population and to compare the sample means.

® Our parameters of interest are the population means p, and .

2. Suppose we want to compare the average effectiveness of two
treatments in a completely randomized experiment.

® The parameters p1 and p2 are the true mean responses for Treatment 1
and Treatment 2. We use the mean response in the two groups to make

the comparison.

Here's a table that summarizes these two situations:
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be Two-Sample t Statistic Important Formula:

When data come from two random samples or two groups in a randomized
experiment, the statistic ¥, — ¥, is our best guess for the value of 4 —z,.

When the Independent condition is met, the standard deviation of the statistic
% X
= \Ja_fﬁ_f
o ", ny

Since we don't know the values of the parameters o and a,, we replace them
in the standard deviation formula with the sample standard deviations. The result

2 2
is the standard error of the statistic ¥, - ¥, : il—+51—
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If the Normal condition is met, we standardize the observed difference to
obtain

a t statistic thils
standard devia { )

" served difference is from its mean in
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m Confidence Intervals for y, — y.

When the Random, Normal, and Independent conditions are met, an
approximate level C confidence interval for (¥, - X,) is

FO emoler :;1/’”""-7

fo o | So.mP
C-S‘ where t * is the critical value for confidence level C for the ¢ distribution with
: degrees of freedom from either technology or the smaller ofn, ~1 and n, —1.

= Significance Tests for y, - y,

Two-Sample t Test for the Difference Between Two Means
If the Random, Normal, and Independent conditions are met, we can proceed:

To do a test, standardize ¥, - X, to get a two - sample ¢ statistic:

- istic—
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standard deviation of statistic To find the P-value, use
the t distribution with
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m Example: Who's Taller at Ten, Boys or Girls?
m Describing the Sampling Distribution of a Difference Between 2 Means

EXAMPLE: Based on information from the U.S. National Health and Nutrition
Examination Survey (NHANES), the heights (in inches) of ten-year-old girls follow a Normal
distribution N(56.4, 2.7). The heights (in inches) of ten-year-old boys follow a Normal
distribution N(55.7, 3.8). A researcher takes independent SRSs of 12 girls and 8 boys of this
age and measures their heights. After analyzing the data, the researcher reports that the
sample mean height of the boys is larger than the sample mean height of the girls

a) Describe the shape, ﬂcenter, and spread of the sampling distribution of x, -x,.

b) Find the probability of getting a difference in sample means x if v xm that is less than 0.
c) Does the result in part (b) give us reason to doubt the researchers’ stated results?
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Two-Sample t Interval for a Difference Between Means

m Example: Big Trees, Small Trees, Short Trees, Tall Trees

The Wade Tract Preserve in Georgia is an old-growth forest of longleaf pines
that has survived in a relatively undisturbed state for hundreds of years. One
question of interest to foresters who study the area is “How do the sizes of
longleaf pine trees in the northern and southern halves of the forest compare?”
To find out, researchers took random samples of 30 trees from each half and
measured the diameter at breast height (DBH) in centimeters. Comparative
boxplots of the data and summary statistics from Minitab are shown below.
Construct and interpret a 90% confidence interval for the difference in the mean

DBH for longleaf pines in the northern and southern halves of the Wade Tract
Preserve.
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Two-Sample t Test for the Difference Between Two Means

m Example: Calcium and Blood Pressure

Does increasing the amount of calcium in our diet reduce blood pressure?
Examination of a large sample of people revealed a relationship between
calcium intake and blood pressure. The relationship was strongest for black
men. Such observational studies do not establish causation. Researchers
therefore designed a randomized comparative experiment. The subjects were
21 healthy black men who volunteered to take part in the experiment. They
were randomly assigned to two groups: 10 of the men received a calcium
supplement for 12 weeks, while the control group of 11 men received a placebo
pill that looked identical. The experiment was double-blind. The response
variable is the decrease in systolic (top number) blood pressure for a subject
after 12 weeks, in millimeters of mercury. An increase appears as a negative
response Here are the data:

Group | (calcium): 7 -4 18 17 -

Group 2 (placebo): —1 12 -1 =3
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