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LEARNING AS ONE NATION 
Expanded Project 

 

Percentile is a measure used to indicate relative standing of a measurement 
wherein the distribution is divided into one hundred parts. 

For example, you got 98 percentile rank (PR) in the Science aptitude test 
of the National Career Achievement Examination (NCAE). This does not tell you 
about your actual score. Rather, PR tells you that you scored higher than 98% of 
all who took the said exam (around 1.8 million in March 2017).
Example 1: The results of a nationwide aptitude test in Logical Reasoning are 

normally distributed with 𝜇𝜇 = 85 and 𝜎𝜎 = 12. What is the percentile rank 
of an examinee who scored 94 in the test? 

Solution: Convert the normal random variable into a 𝑧𝑧-score form. Since we need 
to find the area below 𝑥𝑥 = 94, we use the lower limit 𝑥𝑥 = 93.5 : 

𝑧𝑧 =
𝑥𝑥 − 𝜇𝜇
𝜎𝜎 =

93.5 − 85
12 = 0.708 ≈ 0.71 

Then, the value of the area below 𝑧𝑧 is: 𝑃𝑃(𝑧𝑧 < 0.71) =  0.7612. 
Hence, the PR for 𝑥𝑥 = 94 is: 

 𝑃𝑃94 = (0.7612)(100%) =  𝟕𝟕𝟕𝟕.𝟏𝟏𝟏𝟏% 

Example 2: The intelligence quotient (IQ) of 700 applicants to a certain university 
are normally distributed with 𝜇𝜇 = 115 and 𝜎𝜎 = 12. If the university 
requires an IQ of at least 98, how many of these applicants will be 
accepted? 

Solution: First, we transform 𝑥𝑥 = 98 into a 𝑧𝑧-score value. We use the lower limit 
𝑥𝑥 = 97.5 : 

𝑧𝑧 =
𝑥𝑥 − 𝜇𝜇
𝜎𝜎 =

97.5 − 115
12 =

−17.5
12 = −1.458 ≈ −1.46 

Since they require an IQ of at least 98, so we calculate for 𝑃𝑃(𝑥𝑥 ≥ 98): 
𝑃𝑃(𝑥𝑥 ≥ 98) = 𝑃𝑃(𝑧𝑧 ≥ −1.46) = 1 − 𝑃𝑃(𝑧𝑧 < −1.46) = 1 − 0.0722 = 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 

Therefore, the number of applicants that will be accepted is: 
 

⟹ (700 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)(0.9278) = 649.46 ≈  𝟔𝟔𝟔𝟔𝟔𝟔 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂  . 
Exercises: 
1. In example 1, determine the score of an examinee who got 99 PR.
2. In example 2, solve for the following and show all complete solutions:

a) Calculate the PR of an applicant with an IQ of 112.
b) How many applicants are rejected by the university if the required IQ level is
changed to 115?
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