Quarter 3: Lesson 2 Formal One Sample Hypothesis Test 

Logic, P-Value and Decisions (One-Tail-Test)

Introduction:

Suppose you are told that the average SAT math score of a high school is 700.  You decide to test this and randomly sample a group of 16 students and record the sample average SAT math score.  Suppose the sample mean SAT score was 400.  What might you conclude?  Is a mean score of 400 significantly different than the reported mean of 700?  Suppose the sample mean SAT score was 675.  What might you conclude here?  Is a mean score of 675 significantly different than 700? 

400 is significantly different than 700 and so a statistician would conclude that the mean SAT score is likely to be less than the reported mean of 700.  Conversely, 675 is only slightly less than 700, so a statistician would not conclude that mean SAT score is less than 700.

It is natural for values of a sample mean to vary from sample to sample, so the major question is whether or not a sample average is significantly larger, smaller, or simply just different from some hypothesized mean.  To determine whether or not a sample mean is significantly smaller, larger or simply different from a hypothesized mean, we must see if the particular sample mean is unusual based on the hypothesized mean.  For example, if it is found that there is probability 0.0002 that a sample SAT mean score will yield 400 or less, assuming Mu = 700, then we would conclude that 400 is unusual and hence significantly less than 700.  Conversely, if it is found that there is probability 0.2525 that a sample SAT mean score will yield 675 or less, assuming Mu = 700, then we would conclude that 675 is not unusual and hence not significantly less than 700.  The probabilities above are what we call a p-value and are used in inferential statistics to make decisions.  To find probabilities (p-values) it will be important to know the distribution a particular statistic.  

EXAMPLES

For each study (1) formulate the formal set of hypotheses (2) find the p-value and (3) state the decision for each study.  

Are Mothers Getting Older?  A researcher claims that the average age of women before she has her first child is greater than the 1990 mean age of 26.4 years.  Assume the population standard deviation is known to be 
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6.4 years.
Test results:  n = 40 
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Hypothesis: Is the average age of a woman before she has her first child greater than 26.4 years?

(1)
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(This is the hypothesized or assumed mean 
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There are two vital values here; the hypothesized mean 
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and the sample mean 
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.  Their location in your computation is critical, so take special care in noting their placement.

Because the sample size is large, we assume that 
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.  Central Limit Theorem
We will use this fact about a normal distribution to find the probability that 
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(2)       Probability: 
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Note that we used greater than because we are trying to see if 27.1 is unusually higher than the hypothesized 26.4.
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This says that if 
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 is not unusually high.  Hence, we do not reject the null hypothesis.  

[image: image29.wmf]4

.

26

=

m

(3) 
Our conclusion is a follows:  The evidence does not suggest that the average age of a woman before her first child is significantly greater than 26.4 years.  (This answers the initial question)
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Yes, 27.1 is slightly greater than 26.4, but not significantly as computed by the probability. 
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Filling Cola Bottles:  Bottles of a popular cola are supposed to contain 300ml of cola.  There is some variation from bottle to bottle because filling machinery is not perfectly precise.  The distribution of the contents are normally distributed with standard deviation 
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ml.  An inspector who suspects that the bottler is under-filling measures the contents of six bottles.
Test results:  n = 6 
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Hypothesis: Is the average amount in the cola bottles less than 300ml of cola?

(1)
Ho:  
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(This is the hypothesized or assumed mean 
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There are two vital values here; the hypothesized mean 
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and the sample mean 
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.  Their location in your computation is critical, so take special care in noting their placement.

Because the distribution of cola contents are normally distributed, we assume that 
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.  NORMAL TO NORMAL THEOREM  

We will use this fact about a normal distribution to find the probability that 
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(2)       Probability: 
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Note that we used less than because we are trying to see if 297 is unusually less than the hypothesized 300.
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This says that if 
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 is unusually low.  Hence, we do reject the null hypothesis.  

(3) 
Our conclusion is a follows:  The evidence does suggest that the average contents in these cola bottles is significantly less than 300 ml.  (This answers the initial question)

Although it seems that 297 is close to 300, it is considered unusually less as seen by the probability.  So, relative to the standard error, 297 is considered far away from 300. 



PRACTICE

For each study (1) formulate the formal set of hypotheses (2) find the p-value and (3) state the decision for each study.  

Farm Rents

According to the United States Department of Agriculture, the mean farm rent in Indiana was $89.00 per acre in 1995.  A researcher for the USDA claims that the mean rent has decreased since then.  Assume the population standard deviation is known to be 
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Test Results:  n = 35 
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Is the mean farm rent in Indiana less than $89 per acre?

Potato Consumption

According to the Statistical Abstract of the United States, the mean per capita consumption of potatoes in 1999 was 48.3 pounds.  A researcher believes that potato consumption has risen since then.  Assume that potato consumption amounts are normally distributed with population standard deviation known to be 
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Is the mean per capita consumption of potatoes more than 48.3 pounds?
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