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the mean and the sample standard deviation as normal. Each value of x (remember, we use the general 

term of xi) has a z-score, which represents how far away it is from the mean. The z-score is computed by:

z
x x

si
i=
−

You should already know what xi, x
– and s represent; zi represents the z-score for xi.

The z-score is sometimes termed the standardized value. It represents how far xi is from the mean. So 

a z-score of 1.2 would mean that the x was 1.2 standard deviations greater than the mean, while −1.2 

would mean that it was 1.2 standard deviations below the mean. Of course, z = 0 means that x is equal to 

the mean. It is pretty simple to compute a z-score for any data value as long as you have the mean and 

standard deviation. Table 4.11 shows the z-score computations for the client 1 data used above.

Table 4.11  Computation of the z-scores for client 1

Days to pay invoice Mean days Deviation about the mean

z-score
z

i
 = x

i
 - x—

s

7 9.9 −2.9 −1.06227

7 9.9 −2.9 −1.06227

8 9.9 −1.9 −0.69597

9 9.9 −0.9 −0.32967

9 9.9 −0.9 −0.32967

9 9.9 −0.9 −0.32967

11 9.9 1.1 0.40293

11 9.9 1.1 0.40293

12 9.9 2.1 0.769231

16 9.9 6.1 2.234432

While z-scores are useful on many occasions, as you will see through the book, at this stage you can use them 

to detect outliers more accurately than the box plot method shown above. Specifically, it is generally consid-

ered that z-scores greater than ±3 indicate extreme values which need investigation. This is because (as you 

will discover when I talk more about distributions in later chapters) almost all of the data values will usually 

appear within three standard deviations above or below the mean. Thus data points with z-scores greater 

than this should be reviewed. However, be aware that you should not always remove outliers from your data. 

Sometimes, outliers certainly indicate data that has been incorrectly recorded into the data set (which you 

might have seen when you tabulated the frequency earlier in the chapter), but they can also represent genuine 

data, albeit unusual, and thus should normally be retained unless there is a good reason for removing the data.

think it over 4.19

Your dear old Gran has left you some money. You, being an astute business student, would like to invest 

some of it. You are given some statistical information about two investment instruments. The information 

on the first instrument states the mean return on investment is 50 with a standard deviation of 5. The 

second one has a mean of 80 and standard deviation of 10. You decide to invest £60000 (your Gran was 

a lovely person!) and still have money left for a Porsche 911.

How could you find out which one should give you the best return? Can you make, say, comparisons 

of the respective means? Or standard deviations? If not, why not?
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