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Statistical Reasoning
Normal Distribution -~ Z-Scores
Name: _Date:

,,,,, emme Class:
Standardizing the Normal Distribution: The Z-Score
In a normal distribution, all data E’on be analyzed by using z-scores.
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z> The & OF 5“\'&\'\8@3 du? \/|‘OcHQ g that a value is located away from the
mean is also called the "Standard Score”, "sigma” or "z-score”.

x> A particular dod'o.. value.

n-> M on (According to the CLT, given enough samples, a

sample mean approximately approaches the population mean) "

= ng n d Q;t& [ )Q][]AQQ.A N (According to the CLT, given enough samples, a
sample standard deviation approximately approaches the population standard
deviation)

Example: Use the Z-Table to find the proportion of observations. Sketch a standard Normal
curve and shade the area under the curve that is the answer to the question.

(a)zis less than -1.26 (c) zis greater than 1.84
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3 Conve‘n toa probobﬂ}g. Use the z-table

\O [
Example: If the mean 'r;els"r sggre in a class i@ h'lu'ﬂ fo find the z-score and the
with a standard distribution of 8. Mr. H scored a accompanying probability
79, what percent di he score higher than?

1. Identify the probability statement: PQX L’l‘% '.:' ,ﬂ%%k{ = C{%'BL{ ./..

79 is 9: (% standard deviations more v
/
than the mean of 62. O Al
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Example: You are the director of transportation safety for the state of Georgia. You are concerned
because the average highway speed of all trucks may exceed the 60 mph speed limit. Assuming
that the population mean is 60 mph and population stondard deviation is 12.5 moh, find the ”

probability of an average speed more than or equal to 80 mph. . — (- .9
oy
1. Identify the probability statement: P KX ?_ QO\ >
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2. Calculate: . O (Lo
z—scorezge—@: |, LD '
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80 mph is \ LU0 standard deviations more than the mean of 40.

3. Converttoa proboblhfy Use the z-table to find ﬂue Z-SCOr accompanying ) il
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Example: You are touring the country playing music from cn‘y to city. On qverage, the band receives

}L $1.257 per mghf (from merchandise and revenue from tickets sales). The cmount of income has

q;f-$272 It been a “pretty good"concert if the band selis between $1,000 and
$1, SOO for 1¥we night; what percent of the shows are “pretty good.”

4. |dentify the probability statements: ? (\ooo LKC'( ‘5@"\

5. Calculate:
Ccu Oze— score = (OOZ’! L&‘S‘-’ . "(()-?L"Z—SCOTB — \52?(;}&5—):ng?

$1,000is _— 9.9 “‘l standard deviations more than the mean of $1,257.

$1,5001is 0.%9 standard deviations more than the mean of $1,257.

-6.- Convert to a proboblln‘y Use the z-table to find the z-score and the accompanying prooapiiity
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S‘iﬂ ﬂé’ a normol distribution is useful because is enables values from different
i—volues that can't be easily calculated with

normal distributions to be~ £LAS H\ CQMDQF&
the Empirical rule.

an be converted into

When used in conlunchon witha L SCore -‘-abl_su . z-scores C
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