Recall

Binomial Probability Distribution

1. The procedure must have a fixed number of trials, 72
2. The trials must be independent.

3. Each trial must have all outcomes classified into two
categories (commonly, success and failure).

4. The probability of success premains the same in all trials
(the probability of failure is g=7-p)
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Approximation of a Binomial Distribution
with a Normal Distribution

If 7025 and 7g>5

Then 4= 770 and o=\/ 7709
and the random variable has

a "\ distribution.

(normal)
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Procedure for Using a Normal Distribution
to Approximate a Binomial Distribution

1. Verify that both 70>5 and 7> 5. If not, you cannot
use normal approximation to binomial.

2. Find the values of the parameters #and o by
calculating &= 70 and ¢ =\70q.

3. ldentify the discrete whole number rthat is relevant to
the binomial probability problem. Use the continuity
correction (See continuity corrections discussion
later) Draw a normal curve and enter the values of 4,
o, and either x— 0.5 or x+ 0.5, as appropriate.
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Procedure for Using a Normal Distribution
to Approximate a Binomial Distribution

4. Change xby replacing it with x— 0.5 or x+ 0.5, as
appropriate.

5. Using x— 0.5 or x+ 0.5 (as appropriate) in place of x,
find the area corresponding to the desired probability
by first finding the zscore and finding the area to the
left of the adjusted value of x
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Example — Number of Men Among
Passengers

Finding the Probability of “At Least 122 Men”
Among 213 Passengers.

This interval
represents

122 men.

= 1065 7ﬂ54ﬁ;ﬂﬂ5

2= 0 2= 206

z scale

M= p =213 * 0.5 =106.5

and o = sqrti(770q) = sqr{(2713°0.5°0.5)=7.29
Conslaer x-0.5 anad x+0.5 for continuity correction
7122-05=721.5 and 7122 + 0.5 = 1225
Z=(121.5-106.5)/7.29= 2.06
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Definition

When we use the normal distribution (which is
a continuous probability distribution) as an
approximation to the binomial distribution
(which is discrete), a continuity correction is
made to a discrete whole number xin the
binomial distribution by representing the
single value xby the interval from

X—0.5t0 ¥+ 0.5
(that is, adding and subtracting 0.5).
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Procedure for Continuity Corrections

1. When using the normal distribution as an
approximation to the binomial distribution, always use
the continuity correction.

2. In using the continuity correction, first identify the
discrete whole number rthat is relevant to the
binomial probability problem.

3. Draw a normal distribution centered about 4 then
draw a vertical strip area centered over x. Mark the left
side of the strip with the number x -0.5, and mark the
right side with x+ 0.5. For x= 122, draw a strip from
121.5 to 122.5. Consider the area of the strip to
represent the probability of discrete whole number x
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Procedure for Continuity
Corrections

4. Now determine whether the value of ritself should be
included in the probability you want. Next, determine
whether you want the probability of at least x; at most
X, more than x; fewer than x; or exactly x. Shade the
area to the right or left of the strip, as appropriate;
also shade the interior of the strip itself if and only if x
itself is to be included. The total shaded region
corresponds to the probability being sought.
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At least
122

A= at least 122
(includes 122 and above)

1215

More than
122
AX=more than 122
1225 (doesn’t include 122)
At most
12 A=at most 122
e (includes 122 and below)

(doesn’t include 122)

Exactly 122
/\}\y X=exactly 122
2

L1225
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Fewer
hy\\ A=fewer than 122
12
12154
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Ex. Continuity correction

WaMA® |1,ccrmet Penetration Survey A recent Pew Research Cen-
ter survey showed that among 2822 randomly sdected adults, 2060 {or 73%)
stated that they are Interner users. If the proportion of all adults using the Interner
is actually 0.75, find the prabab'tlir}r that 2 random mmp]: of 2822 adules wall re-
sultin exacly 2060 Interner users,

mp = 2E2T-0.75 = 2116.5 (Therefore mp = 5.)

g = 2822-0.25 = 7055 (Therefore ng = 5.)

Etpl:

Step 2:°  p = mp = 2822-0.75 = 21165
o = Vnpg = V2822-0.75-0.25 = 23.002717

Step 3¢ probability of exactly 2060
strip from 2059.5 o 2060.5,
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Mormal ﬁlolprnx.mar_-nn {rroph is nat
The shoded areg is the goproximate drawn to scale
P.rcbub'u'.'*'}- D"clucf.'\lf 2080 surecrsses

found by using the normal distribution

tagol wm=21165

_ 2060.5 — 2116.5 _

—2.43
23002717
20595 = 2116.5
-_— = 748
23.002717

We use Table A-2 to find that 2 = —2.48 corresponds to a probability of 0.0066,

which is the total are to the left of 2059.5, The shaded area is 0,0075 — 0.0066

0.0009,
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Recall: Sampling Distribution

of the mean

“ The sampling distribution of the mean is the

distribution of the sample means, with all

samples having the same sample size n taken

from the same population
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Recall: Example

< Consider rolling a die 5 times and find the mean
x of the results.

Mear: 347
Means Somple Maans &

Sa !
Sampling Frocedure mpe

Boll adie 5 times  |oomple 2
and find the meon & | Sampla 3

Fopulation:
=35
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Recall: Sampling distribution of
the variance

“ The sampling distribution of the variance is the
distribution of the sample variances, with all
samples having the same size n taken from the
population

Variances
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Estimators
Estimates and Sample Size

Some statistics work much better than
others as estimators of the population.
The example that follows shows this.
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Review

+ Chapters 2 & 3 used “descriptive statistics”
when we summarized data using tools such
as graphs, and statistics such as the mean
and standard deviation.

% Chapter 6 introduced critical values:
Z, denotes the zscore with an area of a'to
its right.
If o= 0.025, the critical value is z 5,5 = 1.96.
That is, the critical value £ y,; = 1.96 has an
area of 0.025 to its right.
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Preview

This chapter presents the beginning of
inferential statistics.

% The two major activities of inferential
statistics are (1) to use sample data to
estimate values of a population parameters,
and (2) to test hypotheses or claims made
about population parameters.

+ We introduce methods for estimating values
of these important population parameters:
proportions, means, and variances.

% We also present methods for determining
sample sizes necessary to estimate those
parameters.
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Section 7:2 ,
Estimating a Population
Proportion




Key Concept

In this section we present methods for using a
sample proportion to estimate the value of a
population proportion.

- The sample proportion is the best point
estimate of the population proportion.

* We can use a sample proportion to construct a
confidence interval to estimate the true value
of a population proportion, and we should
know how to interpret such confidence
intervals.

« We should know how to find the sample size
necessary to estimate a population proportion.1 .
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Definition

A point estimate is a single value (or
point) used to approximate a population
parameter.
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Definition

The sample proportion ,ﬁis the best
point estimate of the population
proportion 2.
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Example:

In a Research Center poll, 70% of 1501
randomly selected adults in the U. S. believe in
global warming, so the sample proportion is

= 0.70. Find the best point estimate of the
proportion of all adults in the United States
who believe in global warming.

Because the sample proportion is the best
point estimate of the population proportion, we
conclude that the best point estimate of pis
0.70. When using the sample results to
estimate the percentage of all adults in the
U.S. who believe in global warming, the best
estimate is 70%.
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But how reliable (accurate) is this estimate?

We will see that its margin of error- coming after- is 2.3%.
This means the true proportion of adults who believe in
global warming is between 67.7% and 72.3%. This gives
an interval (from 67.7% to 72.3%) containing the true (but
unknown) value of the population proportion.
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