6.2-6.3

Finding Values of
Normal Distributions
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Cautions to keep in mind
1. Don’'t confuse z scores and areas.

Z scores are distances along the horizontal scale,
but areas are regions under the normal curve.

Table A2 lists Z scores in the left column and
across the top row, but areas are found in the
body of the table.

2. Choose the correct (right/left) side of the graph.

3. A Zscore must be negative whenever it islocated
to the left half of the normal distribution.

4. Areas (or probabilities) are positive or zero values,
but they are never negative.
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Finding zScores
When Given Percentages or Probabilities

Triola, Essentialsof Statstics, Third Edition. Copyright 2008. Pear son Education, Inc.




Finding zScores
When Given Percentages or Probabilities

5% or 0.05

Find the z-score of the Py

(z score will be positive)
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Finding zScores
When Given Percentages or Probabilities

Area = 0.9500

Find the z-score of the Py

(z score will be positive)
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Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT




Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT
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Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT
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Table A-2: Positive Z- scores

Note: For values of z above 3.49, use
0.9999 for the area.

*Use these common values that result
from interpolation:

Z Score Area
1.645 0.9500 +——F—

2.575 0.9950 <
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Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT

00 o 02 0 04 05 06 o7 08 0

IE90

Finding zScores
When Given Percentages or Probabilities

5% or 0.05

Arpy = (175

1.645

Find the z-score of the Py
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Converting to Standard
Normal Distribution

Figure 6-12
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Procedure for Finding Values
Using Table A-2 and Formula 6-2
1. Sketch anormal distribution curve, enter the given probability or

percentage in the appropriate region of the graph, and identify the X
value(s) being sought.

N

. Use Table A2 to find the Z score corresponding to the cumulative left
areabounded by X. Refer to the BODY of Table A-2 to find the closest
area, then identify the corresponding z score.

3. Using Formula 6-2, enter the values for I, S, and theZz score found in
step 2, then solve for X.

X =M+ (z*s) (another form of Formula 6-2)
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Procedure for Finding Values
Using Table A-2 and Formula 6-2

1. Sketch anormal distribution curve, enter the given probability or

percentage in the appropriate region of the graph, and identify the X
value(s) being sought.

N

. Use Table A2 to find the Z score corresponding to the cumulative left
areabounded by X. Refer to the BODY of Table A-2 to find the closest
area, then identify the corresponding z score.

w

. Using Formula 6-2, enter the values for |1, S, and thez score found in
step 2, then solve for X.

X =M+ (z*s) (another form of Formula 6-2)

(If zis located to the left of the mean, be sure that it is a negative number.)
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Procedure for Finding Values
Using Table A-2 and Formula 6-2

1. Sketch anormal distribution curve, enter the given probability or

percentage in the appropriate region of the graph, and identify the X
value(s) being sought.

N

. Use Table A2 to find the Z score corresponding to the cumulative left
areabounded by X. Refer to the BODY of Table A-2 to find the closest
area, then identify the corresponding z score.

w

. Using Formula 6-2, enter the values for |, S, and thez score found in
step 2, then solve for X.

X =W+ (z*s) (another form of Formula 6-2)
(If zis located to the left of the mean, be sure that it is a negative number.)

4. Refer to the sketch of the curve to verify that the solution makes sense
in the context of the graph and the confext of the problem.
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Example

In designing seats to be installed in
commercial aircraft, engineers want to

make the seats wide enough to fit 98% of
all males. Men have hip breadths that are
normally distributed with a mean of 14.4

in. and a standard deviation of 1.0 in.
Find Pg; that is, find the hip breadth of
the men that separated the bottom 98%
from the top 2%.
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Find Py, for Hip
Breadths of Men
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Find Py, for Hip
Breadths of Men

Area =0.9800
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Table A-2: Positive Z- scores

(continued) Cumulative Area from the LEFT

z 00 om a2 o3 04 05 06 07 08 [
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Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT
z 00 01 a2 o3 04 05 06 o7 08 ne
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Table A-2: Positive Z- scores
(continued) Cumulative Area from the LEFT
07 08 09
5279
5675
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5443
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IS0 K
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Find Py for Hip
Breadths of Men

z=2.05
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Find Py, for Hip
Breadths of Men
X=m+(z?s)

X = 14.4 + (2.05 - 1.0)
X = 16.45
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Find Py, for Hip
Breadths of Men

The hip breadth of 16.5 in. separates
the lowest 98% from the highest 2%
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Find Py for Hip
Breadths of Men

Seats designed for a hip breadth
up to 16.5 in. will fit 98% of men.
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Example

When designing the placement of a CD player
in a new model car, engineers must consider
the forward grip reach of the driver. It was
decided that the CD should be placed so that it
is within the forward grip reach of 95% of
women. Women have forward grip reaches that
are normally distributed with a mean of 27.0in.
and a standard deviation of 1.3 in. Find the
forward grip reach of women that separates the
longest 95% from the others.
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Example

When designing the placement of a CD player
in a new model car, engineers must consider
the forward grip reach of the driver. It was
decided that the CD should be placed so that it
is within the forward grip reach of 95% of
women. Women have forward grip reaches that
are normally distributed with a mean of 27.0in.
and a standard deviation of 1.3 in. Find the
forward grip reach of women that separates the
longest 95% from the shortest 5%.
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Example

When designing the placement of a CD player
in a new model car, engineers must consider
the forward grip reach of the driver. It was
decided that the CD should be placed so that it
is within the forward grip reach of 95% of
women. Women have forward grip reaches that
are normally distributed with a mean of 27.0 in.
and a standard deviation of 1.3 in. Find the P,
forward grip reach of women.
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Finding P for
Grips of Women
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Finding P for
Grips of Women

Triola, Essentialsof Statstics, Third Edition. Copyright 2008. Pear son Education, Inc. 30




Finding P for
Grips of Women

X =27.0+(-1.645+ 1.3) = 24.8615
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Finding P for
Grips of Women

The forward grip of 24.9 in. (rounded)

separates the top 95% from the others.

e 70 gn?

|
0
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REMEMBER!

The zscore will be negative if the
value is located to the left (below)
the mean. Otherwise, the zscore

will be positive.
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Finding P for
Grips of Women
Mistake!!
X =27.0+ (1.645« 1.3) =29.1385
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Finding P for
Grips of Women
Mistake!!
X =27.0+ (1.645+ 1.3) =29.1385
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