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3.3: z-score / z-transformation

The z-score is the result of transformation of data that converts a dataset of z values, {z;}, that has a mean of z and standard
deviation s to a set of z values {z;} that has a mean of z =0 and a standard deviation of s, = 1. It will be very useful when we
need to compute probabilities associated with normal distributions. The z-transformation is defined by

e xgi\\\\\(sample) (3.3.1)

T —

Z\\\\\ (population) (3.3.2)

z =
g

Example 3.12 : Find the z-scores of the data given in the left column of the table below.

Data z; xf z-score, z;
18 324 (18-9.9)/6.2 = 1.3
15 225 (15-9.9)/6.2 = 0.8
12 144 (12-9.9)/6.2 = 0.3
6 36 (6-9.9)/6.2 = -0.6
8 64 (8-9.9)/6.2 =-0.3
2 4 (2-9.9)/6.2=-1.3
3 9 (3-9.9)/6.2=-1.1
5 25 (5-9.5)/6.2 =-0.8
20 400 (20-9.5)/6.2 =-1.7
10 100 (10-9.5)/6.2 =0.1
Yoz =99 Y2 =1331

The dataset size is n» = 10. You need to compute the z-score for each data value separately. To do the calculation, both z and s are
needed. So in addition to the sum of the data, _ z, we also need the sum of the 2> values. The work of getting those sums is
shown in the table above. With the z and 2% sums we get

z=="—-T"_99 (3.3.3)

and

|s/\{2} &=& \frac{\sum x_{i}{2} - [\frac{(\sum x_i)"2}{n}]}{n-1} =\frac{1331 - [\frac{99/\2}{10}]}{9}=\frac{1331—980.1}{9}=39.0|
and s = \/@ =6.2.

Using these values for Z and s in the third column of the table above, compute the z-scores as shown. If we had computed the z-
scores more accurately, they would add up to zero, > z; = 0 (the mean of the z-scores is zero.)

O

This page titled 3.3: z-score / z-transformation is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by Gordon

E. Sarty via source content that was edited to the style and standards of the LibreTexts platform.

https://stats.libretexts.org/@go/page/51790


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://stats.libretexts.org/@go/page/51790?pdf
https://stats.libretexts.org/Bookshelves/Applied_Statistics/Introduction_to_Applied_Statistics_for_Psychology_Students_(Sarty)/03%3A_Descriptive_Statistics-_Central_Tendency_and_Dispersion/3.03%3A_z-score___z-transformation
https://stats.libretexts.org/Bookshelves/Applied_Statistics/Introduction_to_Applied_Statistics_for_Psychology_Students_(Sarty)/03%3A_Descriptive_Statistics-_Central_Tendency_and_Dispersion/3.03%3A_z-score___z-transformation
https://creativecommons.org/licenses/by-nc-sa/4.0
https://artsandscience.usask.ca/profile/GSarty
https://openpress.usask.ca/introtoappliedstatsforpsych/

