Confidence Intervals and the Normal Distribution

Figure 12 Distributions of scores on three test forms

Homework: See second handout.

Present Thursday: #3, 6, and 7
9:55 Rachel Web., Jena, Rebekah, Luke, Arie, Kelly Bei.
11:00 Calli Vik., Molly, Tyson, Colin, Janessa, Mykki Bor.
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Ms. Sue’sand Ms. Hanna's classes were comparing the total numberof daysstudents ate a peanut
butterand jelly sandwich forlunch during the year. Here are Ms. Sue’s numbers. The medianis 68.
18,27, 34, 38, 57, 59, 59, 63, 67, 67, 68,72, 73, 75, 79, 81, 83, 87, 87, 89, 90
S§

1. Adda boxand whisker plot below Ms. Hanna's for Ms. Sue’s class. Be sure to check for any outliers.
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Whenyouare finished, complete each statement by circling the correct response.

2. Ms.Sue’sstudentstendedto consume less, or about the same amount of) PB & J during the

year as Ms. Hanna's students. Wm KA.L W\-l&.:ms 2.3
)

3. Ms.Sue's studenless,araboutthe same) variability as Ms. Hanna's.
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Table 1 1000 Samples of Different Sizes from a Population of Which 63% Are
Against Proposition 223 (the population parameter is 63%)

Percent that are
against Prop 223, Number of the 1000 samples of size n having the given
in a sample percent against Prop 223 (from the first column)
‘Sample Size
n=100  n=S500 w=1000 n=2000 a=3000

48 1
49 1
30 1
51 6
52 6
33 10
54 14
55 18
56 29
51 30
58 55 6 2
59 36 25 6 1
60 n kil 50 12 6
61 76 105 116 64 41
62 84 189 226 229 226
63 85 179 240 335 421
64 n 163 M 2m 251
65 9 135 29 73 52
66 68 74 50 3 3
67 68 26 6
68 55 12 1
69 34 5
70 28 2
7 14
n 15 Wi DISCUSSION 4 What Does a Large Sample Size Buy?
» § Use Table 1 on the following page for this discussion.
" 6 | 4 Inthe columnn = 500 what exactly docs the 25 mean?
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Images from Sowder et al., p. 721-723




Data sets that generate a curve with this bell shape are often referred to as being

narmallu dictrihitad Tha aranh ic callad 2 narmal cirva

Where is the middle 95%
of the dataset?

Mean
Median
Mode

Figure 11 A normal distribution showing the measures of center
and the percents in various parts of the distribution
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i Think About..

;lfa normally distributed data set contained 2000 data points, how many of these
< points would you expect to differ from the mean by more than three standard
< deviations?

00k~ 997% = 03%
003v = b &lq’l\'&r

Suppose we consider the scores on three forms of a math placement test, each form given
to a large group of students. The scores on each form are normally distributed. On Test
Eorm 1 the mean is 66 and the standard deviation is 4; on T, the mean is 66 and
the standard deviation is 2; and.an Test Form 3 the mean is 72 and the standard deviation
ds.B, If we graph all three sets of test scores on the same axis, we get the graph in

Figure 12.

Ll DISCUSSTON 9 Understanding the Normal Distribution

& How can you tell from the graphs of the test scores which test has the greatest
standard deviation?

b. Which curve in Figure 12 represents which test form? How do you know?
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Figure 12 Distributions of scores on three test farms
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Confidence Intervals:

A 95% confidence interval is a range of values between which
approximately 95% of samples of the given size would be
expected to fall.

In practice, we usually only collect one sample and use a
confidence interval to estimate where the population parameter is
likely to fall.

Example: Suppose in a survey of 100 people, 44% intend to vote
for a school referendum. L
~

1. What is the margin of erro on the rule of thumb
we learned yesterday? What is the confidence interval based on
our 'rule of thumb', where the true proportion is highly likely
to be?
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2. Based on this information, is it safe to conclude)he referendum
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Example: Suppose in a survey of 100 people, 44% intend to vote
for a school referendum.

3. What if we are told the standard deviation for the 100 person
sample is 0.02, or 2 percentage points. What is the
95% confidence interval inhic raca?
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We say: The poll shows that % favor the referendum, with a margin

of error of percentage points. (When.the confidence level is omitted,

it is generally taken to be 95%).
M

Confidence statement: "We may be 95% confident that the true
proportion of individuals who will vote for the referendum is
between..."

(Note: it is not correct to say "the probability that... is 95%)

Example: Suppose in a survey of 100 people, 44% intend to vote
for a school referendum.

4. What if we are told the standard deviation for the 100 person
e is 0.02, or 2 percentage points. What is the
onfidence intexv~1?
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5. What is the onfidence interval?
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