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Example 5.6
A researcher tests the ability of participants to time the occurrence of a sound. She has 
participants press a clicker every time they hear a sound. Unbeknownst to participants, 
the sound occurs every 20 seconds. To test how well participants can time the sound, 
she gives participants one trial where no sound is presented. In this trial, participants are 
asked to press the clicker at the time they think the sound should occur. In this study, 
she finds that 34% of participants press the clicker before 20 seconds pass, 26% press 
it at 20 seconds, and 40% press it after 20 seconds pass. Construct the probability 
distribution for the timing accuracy of participants in this study.

To distribute the probabilities of each outcome, we first identify the random variable. The 
random variable, x, is the timing accuracy of participants: Participants timed the sound too 
early (prior to 20 seconds), correctly (at 20 seconds), or too late (after 20 seconds). Second, 
we list the probabilities of each outcome of the random variable, as shown in Table 5.8.

TABLE 5.8  �The Probability Distribution for the Accuracy of Participants 
to Time a Sound That Occurs Every 20 Seconds

 
x

Timing of Sound
< 20 Seconds 20 Seconds > 20 Seconds

p(x) .34 .26 .40

FYI
To construct a probability 

distribution, we identify the 

random variable, then distribute the 

probabilities of each outcome of that 

random variable.

Example 5.7

A researcher records the number of participants rating a certain situation as stressful on 
a 5-point scale from 1 (not stressful at all) to 5 (very stressful). Table 5.9 displays the 
frequency distribution of the results. Construct the probability distribution for participant 
ratings on this scale in this study.

TABLE 5.9  The Frequency Distribution for Participant Ratings

Ratings f(x)
    1 20

    2 28

    3 14

    4 10

    5 8

∑x = 80

To distribute the probabilities for each outcome, we first identify the random variable. The 
random variable, x, is the participant rating: 1, 2, 3, 4, or 5. In this example, though, we 
are given frequencies, not percents. So to distribute probabilities for each outcome of the 
random variable, we must first convert each frequency to a relative frequency.

To convert each frequency to a relative frequency, we divide the frequency of each 
outcome given in Table 5.9 by the total number of participants (or sample space) in the 
study. The sample space in this study is 80. Table 5.10 shows the frequency [f(x)] and the 
relative frequency [p(x)] for each outcome. Table 5.11 reorganizes the relative frequencies 
to display the probability distribution of participant ratings in this study.


