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Math 140 
Introductory Statistics

Professor B. Abrego
Lecture 21

Sections 10.3, 11.1
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Blood Glucose

One of the authors was requested by the family 
physician to maintain morning blood glucose levels 
no higher than 110 mg/dL. The display shows the last 
25 blood glucose readings from this person's self-
tests, taken about every three days. Is the request 
being met, on average? 
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11 Inference for the 
Difference Between Two Means

Most scientific studies involve comparisons. For 
example, for purposes of studying pesticide levels in 
a river, does it make a difference whether you take 
water samples at mid-depth, near the bottom, or at 
the surface of the river? Do special exercises help 
babies learn to walk sooner?
Inference about comparisons is more often used in 
scientific investigations than is inference about a 
single parameter. 
Almost all experiments are comparative in nature. 
The study of inference for differences, then, is 
fundamental to statistical applications.
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Example
The Wolf River in Tennessee 
flows past an abandoned site 
once used by the pesticide 
industry for dumping wastes, 
including hexachlorobenzene
(chlordane), aldrin, and dieldren.

These highly toxic organic 
compounds can cause various 
cancers and birth defects. The 
standard method to test whether 
these poisons are present in a 
river is to take samples at six-
tenths depth, that is, six-tenths 
of the way from the surface to 
the bottom.

Unfortunately, there are good 
reasons to worry that six-tenths is 
the wrong depth. The organic 
compounds in question don’t have 
the same density as water, and 
their molecules tend to stick to 
particles of sediment. Both these 
facts suggest you’d be likely to find 
higher concentrations near the 
bottom than near mid-depth.
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Example
The Wolf River in Tennessee flows past 
an abandoned site once used by the 
pesticide industry for dumping wastes, 
including hexachlorobenzene
(chlordane), aldrin, and dieldren. These 
highly toxic organic compounds can 
cause various cancers and birth defects. 
The standard method to test whether 
these poisons are present in a river is to 
take samples at six-tenths depth, that is, 
six-tenths of the way from the surface to 
the bottom. Unfortunately, there are good 
reasons to worry that six-tenths is the 
wrong depth. The organic compounds in 
question don’t have the same density as 
water, and their molecules tend to stick 
to particles of sediment. Both these facts 
suggest you’d be likely to find higher 
concentrations near the bottom than near 
mid-depth.

Concentration of Aldrin in 
nanograms per liter
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Confidence Interval for the Difference 
Between Two Means

As usual the general form looks like:

Here:

So the confidence interval is given by:

We need to verify three conditions:
Samples have been randomly and independently selected from two 
different populations (or two treatments were randomly assigned).
The two populations are approximately normally distributed or the 
sample sizes are large enough.
In case of surveys, the population size should be at least ten times 
larger than the sample size for both samples.
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Confidence Interval for the Difference 
Between Two Means.

Here is highly recommended to use a 
calculator because finding t* is complicated 
because it depends on df, and for the 
difference of two means we have that
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Example

Construct a 95% confidence 
interval for the difference 
between the mean bottom 
measurement of aldrin in the 
Wolf River and the mean 
mid-depth measurement.

Concentration of Aldrin in 
nanograms per liter
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Example: Walking Babies
Some babies start walking well before they are a year old, whereas others 
still haven’t taken their first unassisted steps at 18 months or even later.
The data in Display 9.9 come from an experiment designed to see whether 
a program of special walking and placing exercises for 12 minutes each 
day could speed up the process of learning to walk. In all, 23 male infants 
(and their parents) took part in the study and were randomly assigned 
either to the special exercise group or to one of three control groups.
The effects of special exercises to speed up infant walking were isolated 
with three different control groups. The data is shown.
Use these data to find a 95% confidence interval estimate of the difference 
between mean walking times for the special exercises group and the 
exercise control group if all babies could have had each treatment.


