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Z-scores
The number of standard deviations from the mean is also called the "Standard 
Score", "sigma" or "z-score". 

Z-score lets us find the percent when you are not on a boundary.  It is always the 
area under the curve (percentage) to the left of your data.

So to convert a value to a Standard Score ("z-score"):

• first subtract the mean,
• then divide by the Standard Deviation

And doing that is called "Standardizing":

Standardized

A normal distribution A standardized normal distribution
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A survey of daily travel time had these results (in minutes):

26, 33, 65, 28, 34, 55, 25, 44, 50, 36, 26, 37, 43, 62, 35, 38, 45, 32, 28, 34

The Mean is 38.8 minutes, and the Standard Deviation is 11.4 minutes.

 

Convert the values to z-scores ("standard scores").  I've set up some for you 
but you need to finish all the rest on your own.

(26-38.8)/11.4= -1.12

(33-38.8)/11.4= -0.50

(65-38.8)/11.4= 2.30

(28-38.8)/11.4=

(34-38.8)/11.4=

(55-38.8)/11.4=

(25-38.8)/11.4=

(44-38.8)/11.4=

Use this chart to find the area under a normal curve when finding the percentage.  
Remember this is like a percentile.  It gives you percentage to the left side of the         
z-score.

Negative z-score - value is to the left of the mean.

Positive z-score - value is to the right of the mean

Using the Z-Score Chart
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 2.30

Probability of 98.93%

0.9893
98.93%

-1.12

0.1314 

Probability of 13.14%
13.14%
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What is the probability that the data 
is between -1.12 and -0.50?

Percentage furthest to the right subtract the percentage to the left.

0.2776   -   0.1314  =   0.1462

μ = 80

σ = 15 P(x<55)
Find the z-score for 55

P(x>55)
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μ = 80
σ = 15 P(55≤x≤100)
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