
Example 6.1   Computing a Z Value
T compute a z score, we can use the formula Z = ( x - µ ) / σ. Given the values of x, µ and σ, plug into equation and solve. Z score measures the number of standard deviations that a point (x) away from the mean.
Example 6.2   Use the Standard Normal Table
To calculate the area under the standard normal curve between a point x and the given value of Z, in this case 1.26, use the standard normal table and move down the left side of the table to 1.2 and across the top of table to .06 and the intersection of these tow values is the area. Result is 0.3962.
Example 6.3   Area between 0 and Negative z
Since Z (-1.26 for this example) is negative, we know that it is to the left of the mean. Remember that the mean in the standard normal curve is zero. In the last example, we found the area for 1.26. Since the standard normal curve is symmetric, the area is the same. Result is 0.3962
Example 6.4   Area Between –z and z
For this example, the z score is 2. We follow the same procedure as before looking down the left column to 2 and across the top to 0. The intersection is 0.4772. Since we want from –z to z, this is 2 times z or 2(0.4772) =.9544.
Example 6.5   Area Above z
Standard normal table is symmetrical. The total probability is 1.0, so based on symmetry area to the right of 0 and area to the left of zero are the same or .5. To find the probability that a normally distributed random variable will lie more than z (in this case 2) standard deviations we follow the procedure to find the area from 0 to z as we have done before using the table. Then subtract this value from .5, because this result is the area under the curve corresponding to that from 0 to the Z value. In this case, we use our area of 0.4772 and subtract from 0.5 and get 0.0228. 

Example 6.6   Area Between Two Positive z Values
It helps to draw a diagram to visualize this. Since both z score values are positive, they are on the same side of the mean (the right) and the result would be the difference between the two values. Based on what we have been doing, this would be the difference between the two values we would get by looking up our z scores in the table. The two z values in this example are 1.6 and 1.2, which is the difference of 0.4452 and 0.3849, which is 0.0603.
Example 6.7 Finding zα
Given a value,  Zα = Z.10, we are asked to find the area.  In this case zα = z.10 which is positive, so we seek the area of 0 to Z.10  and then we will look for that area in the chart to get the z. Once again we know the half of the standard normal curve has an area of .5. We take the difference of 0.5 and 0.1 to get 0.4. We then look into the body of the normal distribution table to find a z value. The corresponding value is not shown, but we can see that it is between .3997 (Z = 1.28) and .4015 (Z = 1.29). BY examining the difference from 0.4 to each of our values, we see that 0.3997 (Z = 1.28 is closer) so we choose that value. We could probably interpolate to find a better figure. 
Example 6.8  Application: Finding a Normal Probability
The problem gives us the following information
Average Salt Consumed per day by an American
 - 15 g  (µ)
Actual physiological minimum daily requirement
 - 22 g
Amount of salt intake is normally distributed with a standard deviation of 5 g (σ)
We are given two values for x, let x1 = 14 and x2 = 22 
We want to know what percentage of Americans consume between x1 and x2
Use the formula  z = x - µ / σ for each value of x, because we have x, σ and µ. We get z1 = -.2 and z2 = 1.4.  Once again using the standard normal table and finding that corresponding area we have A1=.0793 and A2=.4192. One Z value is negative and once is positive. We add the A values we get and the result is.0793 + .4192 = .4985. Based on this we state that 49.85% of Americans consume between 14 and 22 grams of salt per day.

Example 6.9  Application: Finding a Normal Probability
Using the information given in the previous example, we are asked to determine the probability that a randomly selected American consumes less than 1 g of salt per day. Use the formula  z = ( x - µ ) / σ for this value of x, we get z=-2.8. By using the Standard Normal Probability Table, we find that .0026 is the result. Based on this we state that .26% of Americans consume less than 1 gram of salt per day.

Example 6-15  Computing Uniform  µ and σ.
We are told that production lines have lengths that can be modeled by a uniform probability distribution over the interval of .95 to 1.05 inches.
a. We are asked to calculate the mean and standard deviation of x. Since we are told this is a uniform probability distribution for the interval in questions, we can use the following equations:  µ = (a + b) /2,   and  σ = (b – a )/12⅟₂.  µ = 1 inch and σ=.029 inch. 
b. We are also asked to graph the probability distribution and locate µ, µ ± σ, µ ± 2σ. The height of rectangle of this probability distribution plot is 1 / (b-a) = / (1.05-.95) = 10. All heights are the same. Once you plot you can see that all production line lengths of .95 to 1.05 inches are within two standard deviations of the mean.
Computer Assignment
I used the Standard (Normal) density program to test what result I would get if I plugged in a z value. We were to “Enter your computed z-statistic, and then click the Compute button.” From the Homework, example we were to calculate the Area above a z value. From Example 6.5, we calculated this for z = 2. From the homework, the answer was 0.0228. I plugged 2.0 into the program and 2P was .046. At first I was surprised because the number was not what I expected. Dividing 2P by 2 and I got .023 which is the rounded version of the homework correct response. I wasn’t sure what this meant or whether this was a coincidence. Next I used z value of 1.26. We know from the homework that the probability is .3962, but the result from the program was .208. Dividing this result by 2 and p=.104. This time I subtracted .3962 from .5 and got .1038 or .104 rounded. I was still not sure whether there is a trend, so I decided to try some more z values. For z=0, program returned 2p of 1.0 or a p=.5. From the standard normal curve, we know at z=0, which is at the mean, that one half of the area is to the right (and left). For z=1.4, area is .4192. Program returned a 2P value of .162 or p=.081. From the homework, result should be .4192. Subtracting this from .5 and we get .0808 or rounded .081
	Z Value
	Result from Table
	.5-Table result
	Program Result, 2P
	P

	-2
	0.4772
	0.0228
	0.046
	0.023

	-1.5
	0.4332
	0.0668
	0.134
	0.067

	-1.26
	0.3962
	0.1038
	0.208
	0.104

	-1
	0.3413
	0.1587
	0.317
	0.1585

	0
	0
	0.5
	1
	0.5


	1
	0.3413
	0.1587
	0.317
	0.1585

	1.26
	0.3962
	0.1038
	0.208
	0.104

	1.5
	0.4332
	0.0668
	0.134
	0.067

	2
	0.4772
	0.0228
	0.046
	0.023


It looks liked the program returns a value of twice the area to the right of the z value for z≥0.For z≤0, program returns a value twice the area to the left of the z value. Below is a chart of data I used


