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Chapter 11 Data Analysis & Statistics

11.1 Using Normal Distributions

By Core Concept

Areas Under a Normal Curve
A normal distribution with mean g (the Greek letter ntix) and mndnrd deviation
[ g (lhc Greek letter sipma) has these properties.

« The total area under the related normal curve is 1.

+ About 68% of the area lies within | standard deviation of the mean.

» About 95% of the area lies within 2 standard deviations of the mean.
« About 99.7% of the area lies within 3 standard deviations of the mean.

**Concept 1: Finding Normal Probability**

1. A normal distribution has a mean u and a standard deviation of g. An x-value is randomly
selected from the distribution. Find P(u — 20 < x S p1).

Anze 2x £ L)= 15T +39% = 119%

s 4»\ Q0475 |

oot poar AT A S s w3 ©C o\%*oz-—\ 0.414

2 A normal distribution has a mean u and a standard deviation of . An x-value is randomly
selected from the distribution. Find P(x < yu + 20).

ot D(Fug)= 01T v 13 %r DG 3TN

(Plrepan)s 0 |
_QET-

1— (2367 +01s%) = \ = Q250
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**Concept 2: Interpreting Normally Distributed Data**

3. The scores for a state’s peace officer standards and tralning are normally distributed with a

-100.
mean of 55 and a standard deviation of 12, The test scores range 0-10

3. About what percent of the people taking the test have scores between 43 and 67?
b. Anagency in the state will only hire applicants with test score of 67 or greater. About
what percent of the people have test score that make them eligible to be hired by the

agency?
Flle W% O Mot N6 =
wHlo

2 50 ) 1557 + 2.35% + D.6%=

0,\610

25\ 4.‘6:'1: tﬁgumfo?n;‘;tion O}Jm e:g\mple 2.

a. About what percent of the people taking the test have scores between 31 and 557
b. An agency in the state will only hire applicants with test scores 79 percent or greater.
About what percent of test takers are eligible to be hired by the agency?

a) 3% + 8= 4759,

@

b) 2%9% +016% = 25%

The Standard Normal Distribution

The standard normal distribution Is the normal distribution with mean 0 and
standand deviation |. The formula below can be used transform x-values from a
normal distribution with mean 1 and standard deviation & into z-values having a
standard normal distribution,

F X—p Subtract the mean from the given x-value,
g ‘_'{Mdhidebyﬁnstmhrddeﬂatim. } :

The z-value for a particular x-value s called the g-score for the x-value and is the
number of standard deviations the x-value lies above or below the mean 78
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For a randomly selected z-value from a standard normal distribution, you can use the

table below to find the probability that z is less than or equal to a given value. For ‘J\“ g ’\T\ K‘E

m{:’lt‘, the table shows that P(z < —0.4) = 0.3446. You can find the value of *

(h < —0.4) in the table by finding the value where row —0 and column .4 intersect.
L\ _
Q 1# : Standard Normal Table  * A

dg.\\\z 0 14 2 3 4 (5 6 1 8 8

Q —3 | .0013 .0010 .0007 .0005 |.0003 .0002 .0002 .0001 .0001 000+
< -2 | 0228 0179 0139 0107 .0082' .00K2 .0047 .0035 .0026 0019

1587 1357 .1151 0968 0808 .0668 .0548 .0446 .0359 0287

-1
K Ll‘b —0 | 000 4602 4207 3821 (G446) 3485 2743 2420 2119 1841

0| 5000 5398 5793 6179 .6554 .6915 .7257 7580 .78B1 B159

0\ [©) e840 OISz 192 (9332) 9452 9554( 9641) 9713
(% 2 |.9772 98321 9361 9893) 9918 9938 .9953 9965 .9974 9981
3

9987 9990 9993 9995 9997 9998 .9998 9999 .9999 1.0000-

‘_\Q\ **Concept 3: Using a z-score and the Standard Deviation Table**

\a®

? \5 A study finds that the weights of infants at birth are normally distributed with a mean of
(J\\o‘x 3270 grams and a standard deviation of 600 grams. An infant is randomly chosen. What is the

Q probability that the infant weighs Iesi .;han 4170 grams or less?

. K-—J&. . HAmo- ?;).10 5

(zc—\‘:\ 0‘\’5/")’)_\

6.A study finds that the welghts of mfants at birth are normally distributed with a mean of
3270 grams and a standard deviation of 600 grams. An infant is randomly chosen. What is the
probability that the infant weighs at least 2790 grams?

ke el

ZrXA L 2e-%10 L g4
J 000

? (2 £-0%)= 02\
Q |- 0= DI1BB\\
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Recognizing Normal Distributions

Not all distributions are normal. For Instance, consider the histogra
The first histogram has & normal disteibution. Notice that it Is be
symmetric, Recall that a distribution Is symmetric when you ¢
that divides the histogram into two parts that are

1-11.5 (skip 11.4)

ms shown below,
{I-shaped and

an draw n vertical line
mirror images. Some distributlons are

skewed. The second histagram Is skewed left and the third histogram Is skew ed right,
The second and thind histograms do aof have normal distributhons.

m;an rma:m—T L_modlan mndlanJ Lmnnn
Bell-shaped and | Skewed left Skewed right
symmetric s histogram does not ¢« histogram does
+ histogram has a have a normal not have a normal
normal distribution distribution distribution
¢ mean = medion * mean < median | s mean > median |

7.

8 [ Heights of Women In the U.S., kg
- L‘ .";4 A nn' M: ¥ 'YL",,'_':,'_‘. t ,4-1’

**Concept 4: Recognizing Normal Distribution**

Determine whether each histogram has a normal distribution.

b. 777777 Population of Brazil 7
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8. Determine whether each histogram has a normal distribution.

a.

7 b. :
' Final Exam Scores /") ‘Average MilesPer = |
0.6 (... Gallon for Trucks . j
g S
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11.5: Statlstical Significance

Finding Margins of Error for Surveys

When conducting a survey, you need (i make the size of your smpla large enough ur

that it accurately represonts the populatlion, Ax the sample sz Increuses, the margin of
ermr decreates,

The margin of error gives a limit on how much the responses of the sample would
differ from the responses of the population, Tor example, If 40% of the peaplo In u poll
favor o new tax law, and the margin of error Iv L4%, then 1L 18 Nikely that Defween k7
and 44% of the entire population favor o new (ax law,

G) Core Concept

Margin of Error Formula

When & random samplo of size n 1 taken from u largo population, the margin of
orrof is approximaled by

I

Margin of emr = 2 75,
This means that If the percent of the sample respanding & cortuln way |8 p

(expressed as a decimal), then the percent of the population who would respand

t the same way is likely o be between p = -‘-7';- andp + '\71;:'

*#CONCEPT 1: FINDING A MARGIN OF ERROR™*

1. In a survey of 2048 people In the U.5., 55% sald that television Is thelr main source of news. (a) What
is the margin of error for the survey? (b) Glve an Interval that Is likely to contaln the exact percent of all

people who use television as maln source of news.

Americans” Main News Source

5 Y ! f H000LE 20%

b) 5570" 2-9-0/0" 62.‘60/0 6%
0%k * 21%- Bl 7.% i

Berowerd 51%% 3 61
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: ir main source of
2. In a survey of 2680 people in the U.S., 34% reported that mowes'are thFltreTval that is likely to contain
entertainment. a) What is the margin of error for the survey? .(b) G.we anin E armedh
the exact percent of all people in the U.S. that movies are their main source 0

o Mie = =2 00} = \.%

A
J2ugo
b) 3,_‘:10_ \‘qo,o: 31-\010
3"‘7:; ¥ \-C\D/o = 35%%
YB‘-TDJ%\A ’62.\%%‘36.1 %

s

%.QM.O.E.‘-' - —\—"— = % 0\9\’6}\\ = 3_\9/0

oz}
b) *F%-31% = B3AY%
eThy 3\, = QA%
\ betweer V% "ﬁ 0. 71

i

14

Scanned with CamScanner



