
BUSINESS STATISTICS USING EXCEL & SPSS226

The Critical Value Method

The critical value method is applicable to any test, but in this case we are using a lower-tail test. Therefore, 

the critical value is that value of the test statistic which corresponds to the level of α in the lower tail of 

the sampling distribution of that test statistic. A rather wordy way of saying something simple is: the criti-

cal value is the largest value the test statistic can take and still allow rejection of the null hypothesis. 

think it over 8.8

Sketch a normal distribution curve and mark on it where a critical value of 1.645 (assuming a normal-

ized normal distribution) compared with the mean would be. Shade the critical region.

Traditionally, you would be taught the critical value approach in school, using just such an example as 

we have here with the acid drops, so let me continue with the example. We know that, where σ is known, 

the sampling distribution for the test statistic z is a standard normal one. We can use the tables of normal 

distribution values to find this quite easily. To recap our hypothesis development process, we wanted an 

α of 0.05 because we wanted to be 95% sure that, if we rejected H0, that we would be right. So, the critical 

value for z in this case corresponds to an area of α = 0.05 in the lower tail. Going to the standard normal 

table, we look in the body of the table to find this value. Remember, though, that what you need to look 

for is the value of z which corresponds to 0.5 − 0.05 = 0.450. You will find if you do this that the closest 

numbers to 0.450 that you can find are 0.4495, which corresponds to a z of 1.64, and 0.4505, which cor-

responds to a z of 1.65. Equally between these z-values is the value which you want, z = 1.645. Now it is 

important to remember that you are dealing here with a lower-tail test, and therefore you are looking for 

a z-score below the mean, so in fact your critical value for z is −1.645.

To sum this up, for a lower-tail test with α of 0.05, z must be exactly −1.645 or less to reject H0. Take a 

look at Figure 8.1 for a representation of this.
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Returning to the acid drops example, if x  = 19, z = −2.5. Try working through the formula above to get 

this. Because z = −2.5 < −1.645, you can reject H0 at the 95% level of confidence (or 0.05 level of sig-

nificance) and conclude that the sweet seller is not filling the bags with enough acid drops to make her 

claim that a bag contains 20. However, if z does not reach the critical value, this does not mean that you 

automatically accept the null, but instead that you have to reserve judgement on this matter. I will deal 

with this in some more detail in the next section, and later.

Of course, this logic applies to any level of α; it is just the critical value which changes according to 

what level you set for α. 
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