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thus convert any sampling distribution with any mean and standard error 
to a standard normal distribution by applying the z transformation (intro-
duced in Chapter 6). Using the notation for a sampling distribution, the z 
transformation can be stated as follows:
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Because the mean of the sampling distribution of the mean, μM, equals 
the population mean, m, we can also write the z transformation as follows:
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To locate the proportion, and therefore the probability, of selecting a 
sample mean in any sampling distribution, we follow two steps:

Step 1: Transform a sample mean (M) into a z score.

Step 2: Locate the corresponding proportion for the z score in the unit 
normal table.

In Example 7.4, we follow these steps to locate the probability of obtain-
ing a sample mean from a given population with a known mean and variance.

Example 7.4

The GRE General Test, a standardized exam required by many graduate schools for 
applying to their graduate programs, was recently revised. For two sections in the revised 
test, the verbal reasoning and quantitative reasoning sections, the new scoring system 
is based on scores that range from 130 to 170 on each section. Based on population-
based data of all examinees who tested between August 2011 and April 2013, Table 7.7 
lists an estimate for the mean and standard deviation of scores in the population. Using 
these data, what is the probability of selecting a random sample of 100 college students 
who scored a mean of 153 or better (a) on the verbal section and (b) on the quantitative 
section?

FYI
The z transformation is used 

to determine the likelihood of 

measuring a particular sample 

mean, from a population with a 

given mean and variance.

TABLE 7.7
 � An Estimate for the Mean and Standard Deviation of GRE 

Scores in the General Population

Source: Adapted from data provided at http://www.ets.org/s/gre/pdf/concordance_information.pdf 
(Educational Testing Service, 2013).

GRE Section m s

Verbal 151   9

Quantitative 152 10


