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Idea

The area under a normal curve is equal to 1
e represents a population

e is probabilistic
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By extension

» The area under the curve between two values is a proportion of the total population
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Example

Assuming the area under the curve between 0 to 2 is 0.20, what is
a. the proportion of the population between 0 and 2?

b. the proportion of the population not between 0 and 2?
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Solution
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Solution

b.
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Variables

WERMEVE

b Y
population mean sample mean
o S
population standard deviation sample standard deviation
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The Emperical Rule: Idea
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The Emperical Rule: Statistic
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The Emperical Rule: Formula
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Example

Assume a sample with
uw =176
o= 36

is normal. Approximately what percentage of the sample values are between 104 and 248?

11/32



https://edp613.asocialdatascientist.com/

Statistical Methods |

Solution

e The value 104 is two standard deviations below the mean since

p—20 =176 — 2 - 36
= 104

e The value 248 is two standard deviations above the mean since

4+ 20 =176 +2 - 36
— 248

e So about 95% of the data points are between 104 and 248.
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Example

Assume a sample with
uw =176
o= 36

is normal. Between what two value will about 68% of the sampled data points be?
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Solution

e The value 104 is two standard deviations below the mean since

pw— 20 =176 — -36
= 140

e The value 248 is two standard deviations above the mean since

@+ 20 =176 4 -36
=212

e So hetween 140 and 212 are about 68% of the data.
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The .-score

A z-scoreis a standard way to look at the normal curve.
By itself the values don't really mean anything
 Provides a common metric for most measures
When plotting a z-score
» The points on the horizontal axis to the
» <— of the i have negative z-scores.
» — of the i have positive z-scores.
e The mean u = the median = the mode sits at the origin (middle)

« Needs something to interpret it like the Standard Normal Table (Appendix B; p. 375)
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Examp|e T

How much of a population is represented by the shaded area under the standard normal curve?
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Solution

idea: The area less than 1.25 is equivalent to the entire area to the left of  added to the area between p and 1.25

standard normal table: This is 0.5000 + 0.3944 = 0.8944 implying that our sample consists of approximately 89.44% of the
population

Area
Between
Mean and Z

Area
Between Area
Mean and Z Beyond Z
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How much of a population is represented by the shaded area under the standard normal curve?

0.280 0.94 1832
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Solution

idea: The area less than —(0.28 is equivalent to the area greater than 0.28 added to the area greater than 0.94

standard normal table: This is 0.3897 + 0.1736 = 0.5633 implying that our sample consists of approximately 56.33% of the

population

A B Cc

Area
Between Area
V4 Mean and Z Beyond Z

0.1103 0.3897

B
Area

Between
Mean and Z

0.3264

(o

Area
Beyond Z

0.1736
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Example I

How much of a population is represented by the shaded area under the standard normal curve?
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Solution

idea: The area between —0.75 and 1.7 can be look at as the area between 0 and 0.75 added to the the area between QO and 1.7

standard normal table: This is 0.2734 + 0.4554 = 0.7288 implying that our sample consists of approximately 72.88% of the
population

A B C A B (3
Area A
Between Area Bet;:eaen Area
V4 MeanandZ  Beyond Z V4 Mean and Z Beyond Z

0.4535
0.4545

1.70 0.4554
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Calculating the .-score

Let Y be a value from a normal distribution with a mean and standard deviation, then the z-score of Y is

Y -Y z:Y—,u
S o

sample population

22 /32



https://edp613.asocialdatascientist.com/

Statistical Methods |

Example

A sample has mean 1 = 47 years old and standard deviation s = 3. What proportion of the population is included between 50 and 55?
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Solution

We can find the z-scores by

50 — 47 55 — 47

250 — 3 255 — 3

—1 ~ 2.67

so we are looking at the area under the normal curve between 1 and 2.67

u=0 1 2.67

Statistical Methods |
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Solution (using the area between the . and .)

idea: The area between 1 and 2.67 can be found by finding the area between the mean and 1 subtracted from the area between the mean
and 2.67

standard normal table: This is 0.1587 — 0.0038 = 0.1549 implying that our sample consists of approximately 15.49% of the
population

A B Cc A B Cc

Area Area
Between Area Between
z Mean and Z Beyond Z V4 Mean and Z

Area
Beyond Z
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Solution (using the area beyond :)

idea. The area between 1 and 2.67 can be found by finding the area beyond 2.67 and subtracting it from the area beyond 1

standard normal table: This is 0.4962 — 0.3413 = 0.1549 implying that our sample consists of approximately 15.49% of the
population

B (o A B (o

Area Area
Between Area Between Area
Mean and Z Beyond Z z Mean and Z Beyond Z

0.4953 0.3238

0.4955 0.3264

0.4956 0.3289

0.4957 0.3315

0.4959 0.3340

0.4960 0.3365

0.4961 0.3389

0.3413

0.4962

0.4963 0.3438

0.4964 0.3461

0.3485

0.4965
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Note

If we have a z-score, u, and o, we can restructure our equation to figure out a data point value using basic algebra

Y —p
Z =

o

Y —p
20 = o

o

Y —p
Yo = .

Pz
z-o=Y —pu

z-o+u=Y —p+u

z-a+,u:Y;m

zo+u=Y
p+z-0=Y
Y=u+z-o0
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Finding the value of a data point

So to figure out the true value of a data point, we use

Y=pu+z-0
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Example

The Centers for Disease Control and Prevention reported that diastolic blood pressures of adult women in the United States are
approximately normally distributed with mean 80.5 and standard deviation 9.9. Find the 67th percentile of the blood pressures

How much of a population is represented by the shaded area under the standard normal curve?
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Solution

idea. Since we are trying to find the 67th percentile, the standard normal curve can be split into two areas, namely everything

» lessthan 0.67
 greater than 0.67, or the remaining 33%

The area less than 0.67 is equivalent to the entire area to the left of 4 added to the area between p and 0.67 which is
0.67 — 0.50 = 0.17
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Solution (continued)

standard normal table: This is

Y =80.5+0.44-9.9
~ 84.86

implying that data point is likely 84.86. This means that the 67th percentile of diastolic blood pressures of adult women in the United
States is approximately 84.86

A B Cc

Area
Between Area
V4 Mean and Z Beyond Z
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That's it. Let's take a break before working in R.
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