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Normal Curve

3. S';D\' 5a. 68% (within 1 SD)
b. 84% (50%+34%)

c. 2.5% (above 2 SD above the mean)
2.3

.1%]19.1%|

21.1Q.

The Normal model for IQ scores is at the M

nght' 1Q) Scores

IH

116 132 148

-~ 68%
|

95%

52 68 84

100
99.7%

23, IQs again.

a) Approximately 95% of the IQ scores are expected to be within the interval 68 to

1321Q points. % >
b) Approxﬁnatel& of IQ scores are expected to be H@ 84 IQ points.

¢) Approximately 2.5% of the IQ scores are expected to be above 132.

25. Genius.

Any IQ more than 2 standard deviations above the mean, or more than 100 + 2
(16) = 132 might be considered unusually high. We would expect to find
someone with an IQ over 100 + 3(16) = 148 very rarely.
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Warm-Ups:

1. The average gas mileage for a small SUV is 22 mpg
with a standard deviation of 1.5. Label the gas mileages
along the bottom of the normal curve.

Normal Curve

Standard Deviation

TN

-2 =15 -1 -05 0 0.5

1 J 2 3
n.S S 205 22 23.9% 25 26.S

\ —J
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2. What percent of small SUV's get between
20.5 and 25 mpg?

15 £19-/ +l9.) 15+ 9.2+ %4 = g/ pZ

3. If there are 25,000 small SUV's in NY state,
how many of them get between 20.5 and 25

mpg? 818 (25,000 - 20,450 SuUls
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Standard Deviation as a Ruler:

« If we want to determine how unusual a piece of data
is, it is best to see how far the data is away from the
mean.

« We measure this distance in terms of how many
standard deviations the piece of data is away from
the mean. The more unusual the piece of data is,
the more standard deviations it will be from the
mean (above or below).

« We can use this to compare any one piece of data
(individual) to the whole set of data (group).
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Standardizing with z-scores

= \We compare individual data values to their mean,
relative to their standard deviation using the
following formula:

y = one data
__(7=7) _ wlua-pey= mear
S Sid-dal g = std. dev.

= We call the resulting values standardized values,
denoted as z. They can also be called z-scores.

z-score = # on std. dev. from the mean
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Standardizing with z-scores (cont.)

s Standardized values have no units.

s Z-Scores measure the distance of each data
value from the mean in standard deviations.

= A negative z-score tells us that the data value is
below the mean, while a positive z-score tells us
that the data value is above the mean.

= A z-score of 2 says that a data value is 2
standard deviations above the mean.

= A z-score of —1.6 means a data value is 1.6
standard deviations below the mean.

ALWAYS LEARNING  Copyright © 2016, 2012 Pearson Education, Inc. PEARSON Chapter 5, Slide 9
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Benefits of Standardizing

m Standardized values have been converted from
their original units to the standard statistical unit
of standard deviations from the mean.

Thus, we can compare values that are measured
on different scales, with different units, or from
different populations.
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Keeping your signs straight

= Remember that a negative z-score tells us that
the data value is below the mean, while a positive

z-score tells us that the data value is above the
mean.

= Pro-tip: if you forget which order to subtract, use
common sense! Above or below? Positive or
negative?

ALWAYS LEARNING  Copyright © 2016, 2012 Pearson Education, Inc. PEARSON Chapter 5, Slide 16
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z-scores & the Normal model

= [here is no universal standard for z-scores, but
there is a model that shows up over and over in
Statistics.

= This model is called the Normal model (You may
have heard of “bell-shaped curves.”).

= Normal models are appropriate for distributions
whose shapes are unimodal and roughly
symmetric.

= These distributions provide a measure of how
extreme a z-score is.

ALWAYS LEARNING  Copyright © 2016, 2012 Pearson Education, Inc. PEARSON Chapter 5, Slide 17
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Normal models C= Samplg
x S'H cU.

= There is a Normal model for every possible 0,= gis“%"b
combination of mean and standard deviation. R

= We write N(E,a) to represent a Normal model
with a mean of y and a standard deviation of o.

= \We use Greek letters because this mean and
standard deviation are not numerical summaries
of the data. They are part of the model. They
don’t come from the data. They are numbers that
we choose to help specify the model.

= Such numbers are called parameters of the
model.

ALWAYS LEARNING  Copyright ® 2016, 2012 Pearson Education, Inc. PEARSON cChapter 5, Slide 18
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Calculating z-scores

= Summaries of data, like the sample mean and
standard deviation, are written with Latin letters.
Such summaries of data are called statistics.

= When we standardize Normal data, we still call
the standardized value a z-score, and we write

= YT A vab oweem

Z
- S D.

ALWAYS LEARNING  Copyright © 2016, 2012 Pearson Education, Inc. PEARSON cChapter 5, Slide 19
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\qu M.ch\

Practice Calculating z-scores: 7 =
1. On a math test first quarter, the mean was 86 and the

standard deviation was 7, and the data fits the normal curve.

a. If you got a 96, what was your z-score?

¢6 —806
Z=—=—=5=)43

b. What does this mean?
Jour scow weo .43 SH.dkev.
olove the mean.

c. Your friend got a 75, what was his z-score?

- 75=8b _ -1 _ _
T = =2 > = =57

He paoud |57 std der boloco
e moan

14
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_ Valws - niow
d. What test scored has a z-score of +1.5? Z = sD.
= — 8, = /0. 5
' Lo> x3k=/g
L=<\ X=005

e. The teacher calls home whenever a student's z-score is
worse than -2.0. What grade earns a phone call home?

-2 - X —3b "‘}"7L = X8C

f. In a class of 28, how many students get calls home?
7 +.54+.1 = R.3%

033 (a8) =. 9 @
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2. 23 Kellogg's cereals were tested. Their sugar contents were
measured. The mean of these cereal contents was 7.6 grams
per serving with a standard deviation of 4.5 grams. Find the z-
scores of the following cereals and describe what the z-score

tells you about that cereal.
a) Frosted Flakes: 11 grams per serving

X
=95 Tg35 /6

FEs ot b‘QH\S;ugMJQ, 76 S b

b) Apple Jacks: 14 grams of sugar per serving

- =76 oY
z = ~‘—%—/-7L9\

AS'S amth. & sugat o /42 SD.
Qoore Ve e

c) Crispex: 3 grams of sugar per serving
3-)6 _
c-G5 = LE_ .
9. . /.03

,4, Wyo 2% oallp=
C/L\/Ap%/ A L e PN

.03 S.D.
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Homework: Normal Distribution Worksheet

b {?«7/;7;, 16 —/(,
For each problem, MAKE A PIGTURE,

MAKE A PICTURE, MAKE A PICTURE!
Sketch the normal curve with data values
on the curve.
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