Hypothesis Testing      1

Hypothesis Description
Team C Marriage Consultants, Inc. has been contracted to analyze six-months of grocery budget performance, incremented in weekly grocery expenditures, for a despairing couple in Wichita, Kansas.  Twenty-six weeks of grocery purchases will be analyzed to see if Ms. Wife is exceeding what Mr. Husband and she agreed to be no more than $100 per week.  Mr. Husband is deeply concerned that funds are being mismanaged, and Team C has been contracted to determine if this is so. 

Fundamental Analysis

The first thing Team C Marriage Consultants did after interviewing the couple was go back to the office with 26 weekly receipts and do the fundamental hypothesis test.  Since Mr. Husband rhetorically stated that he would be satisfied if his wife was within 95% of their target budget, a significance level of .05 was chosen.  After plotting the 26 sample receipts, the consultants came up with the following Hypothesis Statement to address their research, and the relative information associated with their statistical analysis. 

Hypothesis Statement:
H0 < 100






H1 > 100
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Raw Data (26 Sampled Receipts):

From the preliminary results, it does indeed appear that Ms. Wife has been adhering to her and Mr. Husband’s agreement.  Nevertheless, to make sure, Team C calculated the p-value to see if it supports the initial conclusion. 
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From the above Hypothesis test results, Team C consultants must conclude that the Null Hypothesis is true, and that the data does not provide any evidence to reject that H0 < 100, at least at the 95% confidence level.  The fact that the p-value is substantially higher than the chosen significance level only confirms that this is true, and that there is a high level of confidence in the test results.

Applied Solution

Having completed the testing of the 26 samples provided, Team C Consultants now called Mr. Husband and Ms. Wife to the office to discuss the results and their findings.  It was obvious that Mr. Husband thought he had his case pretty well wrapped up, and Ms. Wife seemed a bit nervous.  However, after sitting them both down and discussing the approach used to evaluate their spending performance, Mr. Husband could not comprehend the process and therefore rejected the consultant’s conclusion.  It quickly became apparent that Mr. Husband had never taken a Statistics course before, and did not understand how the samples were used, how neither a 95% confidence level applied, nor did he understand standard deviations and their use.  All he could talk about was the many receipts he remembered that were over the $100 limit, especially the $148 receipt, and demanded a systematic explanation of how this process worked. 

First, we explained what a Hypothesis Test was for Mr. Husband, and that it is both a statistical and a scientific approach to determining the evidence to support a question, position, or theory.  In Mr. Husband’s case, we were determining the evidence to support his position that Ms. Wife was over-spending on their agreed grocery expenditure plan.  Then we described in detail the Five Step process for a Hypothesis Test, and how the data provided was interpreted into the statistical equation.

Step 1: State the Null (H0) and Alternate (H1) Hypothesis

Team C Consultants explained to the couple that the premise of their disagreement was that the agreed budget of $100 per week was being exceeded.  Since this was the test to prove, we explained that the basic premise was stated as Ms. Wife did, in fact, adhere to budget requirements.  This was stated as the Null Hypothesis, as H0 = 100.  The test to prove was that Ms. Wife had exceeded the $100 budget was stated as the Alternate Hypothesis H1 = 100.  The approach applied was to disprove the Null Hypothesis, which would confirm Mr. Husband’s suspicions.  The consultants then described Step 2 to the couple.
Step 2: Select a Significance Level

Mr. Husband was informed that a .05 significance level was chosen based solely on his statement that he would be pleased if Ms. Wife was within 5% of their target.  This was also interpreted to Mr. Husband and Ms. Wife that the .05 Significance Level meant a 95% adherence level in their particular case.  At first, Mr. Husband seemed pleased with this confidence level, but that position changed as he was taken through the steps of the process.  However, while Mr. Husband was still agreeable, the Consultants explained step 3 in the Hypothesis Testing process.
Step 3: Select the Test Statistic

This is where Mr. Husband’s ignorance shone brightly.  He could not for the life of himself grasp the concept that someone, at some time, built a statistical table that had a value that needed to be used in a formula.  In addition, things got worse as the team explained to him that there were two tables, one for large samples of over 30, the z-table, and one for small samples such as theirs, the t-table.  Hours were spent explaining the concept to Mr. Husband, and although he never quite grasped it, he allowed the consultants to continue.  The consulting went on to explain Step 4.

Step 4: Formulate the decision rule
Again, Mr. Husband had difficulty grasping the concept of the decision rule, especially the formulas for the sample standard deviation and the t-test statistic.  It was all Greek to him, with a little Latin thrown in for complication.  However, since Ms. Wife appeared to have no problem understanding the concept, so the consultants moved on to Step 5.

Step 5: Make the decision regarding to either reject or fail to reject the Null Hypothesis
For another hour, the Consultants went on to explain how the t-test statistic of .32 was used as the determining factor compared against the Decision Rule of 1.7.  Since .32 fell inside the acceptance area to the left of the 1.7 decision point on the one-tail test, the results decisively supported the Null Hypothesis that H0 was in fact true.  The samples indicated that Ms. Wife was truly adhering to their agreed plan.  Of course, the consultants used the corporate white board to draw the applicable distribution and plot the decision data points to illustrate how the test was conducted.  However, Mr. Husband wanted additional evidence that the conclusion was true.  Therefore, the Team introduced him to the concept of the p-value.  It was explained to Mr. Husband, as Ms. Wife sat in total silence, that the p-value represented the strength of the decision, and that the following generalized rules applied when using the p-value to determine that strength:

1) If the p-value is less than the Significance Level, there is strong evidence to reject the Null Hypothesis. 

2) However, if the p-value is greater than the Significance Level, there is evidence to accept the Null Hypothesis.  In addition, the higher the value of “p” above the level of significance, the more evidence there is to support the decision to accept the Null Hypothesis statement.
Right about this time Mr. Husband realized he had made a big mistake in determining the .05 significance level by choosing a 95% confidence interval, and consequently became indignant. 

Conclusion
Regardless of how a sample class may appear and regardless of the sample class’s mean, that does not, by itself, indicate a certain conclusion can be arbitrarily drawn.  Mathematicians have developed scientific and statistical methods of proving theories and postulates, and these tests must be conducted to arrive at sound, logical conclusions.  Even after those tests, there are additional tests necessary to validate the former test results.  Team C Marriage Consultants executed the formal Hypothesis Test process, and proved their client had impetuously jumped to conclusions about Ms. Wife’s lack of cooperation in meeting their grocery budget target. 

Nevertheless, in his indignant state, Mr. Husband thought it worthwhile, for another $2,000 fee, to tighten the confidence level to 99%, and increase the sample class to a full year’s weekly expenditure profile.  As a result, Team C Marriage Consultants now are performing the Hypothesis Test on the expanded criteria.  The results of this additional test should be concluded by the end of the week.
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