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Case 1: Election Results
Introduction
To predict a presidential winner in an election, exit polls is normally used before the official announcement of the election results. It involves taking a random sample of voters who exit the polling booth and asking them for whom they voted and from the data collected, the sample proportion of voters supporting the candidates is computed. An exit poll from the state of Florida during the 2000 year elections was done and the pollsters recorded only the votes of the two candidates who had any chance of winning: Democrat Al Gore and Republican George W. Bush. In a sample of 765 voters, the number of votes cast for Al Gore was 358 and the number of votes cast for George W. Bush was 407. The polls closed at 8:00 P.M and the television networks predict the candidate as a winner if he wins more than 50% of the votes. Based on the exit polls data, this analysis applies hypothesis testing about a proportion to determine whether there is enough evidence to infer the leading candidate garnered enough votes to win and hence make inferences on whether the television networks should announce at 8:01 P.M. the Republican candidate George W. Bush will win the state elections. Data analysis was carried out using Excel. 
Hypotheses
Null Hypothesis:   The proportion of votes garnered by George W. Bush is less than or equal to 0.5. (H0: P≤0.5)
Alternative Hypothesis: The proportion of votes garnered by George W. Bush is greater than 0.5                            
                                          (H1: P>0.5)  
Level of Significance
The level of significance used is 0.1.
Results and Interpretation
Figure 1: 
Output
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From figure 1 above, the test statistic (Zcalc=1.7716). Since the p-value associated with this test statistic is 0.0382 which is less than the significance level of 0.1 the null hypothesis will be rejected leading to the conclusion that the proportion of votes garnered by George W. Bush is statistically significantly greater than 0.5 and the television networks should therefore announce at 8:01 P.M. that the Republican candidate George W. Bush will win the state elections at 10% level of significance. That is, we are 90% confident that Republican candidate George W. Bush will win the state elections.
Conclusion
From the test of hypothesis results the proportion of votes garnered by that George W. Bush is statistically significantly greater than 0.5 at 90% confidence level. The exit polls indicated that the proportion of votes garnered by George W. Bush was 53.2% indicating that he won by more than 50% of the votes as compared to his Democrat counterpart, Al Gore with 46.8% of the votes from the exit polls. The television networks should therefore announce at 8:01 P.M. that the Republican candidate George W. Bush will win the state elections.
Case Study 2: SpeedX Payment Time
Introduction
SpeedX, a large courier company, sends invoices to customers requesting payment within 30 days. The bill lists an address, and customers are expected to use their own envelopes to return their payments. Currently, the mean and standard deviation of the amount of time taken to pay bills are 24 days and 6 days, respectively. The chief financial officer (CFO) believes that including a stamped self-addressed envelope would decrease the amount of time. She calculates the improved cash flow from a 2-day decrease in the payment period would pay for the costs of the envelopes and stamps and hence the company will not incur additional costs. As a business analyst tasked with running analytics and presenting the results to the senior management for critical decision-making I proposed to include a stamped self-addressed envelope with their invoices in a randomly selected 220 customers to test the CFO’s belief. The CFO accepted the proposal and allowed me to run a pilot study. I then recorded the numbers of days until payment is received amongst the 220 customers selected for the study to help in conducting a one-sample hypothesis test to determine if I can convince the CFO to conclude that the plan will be profitable. Data analysis was carried out using Excel. 

Hypotheses
Null Hypothesis:   Including a stamped self-addressed envelope does not significantly decrease the mean time taken to pay the bills. (H0: µ≥24)
Alternative Hypothesis: Including a stamped self-addressed envelope statistically significantly decreases the mean time taken to pay the bills. (H1: µ<24)  
Level of Significance
The level of significance used is 0.1.
Results and Discussion
Figure 2: Statistics
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From figure 1 above, the one-tailed test statistic (Zcalc) is-5.8543. Since the p-value associated with this test statistic is 2.4E-09 which is less than the significance level of 0.1 the null hypothesis will be rejected leading to the conclusion that including a stamped self-addressed envelope statistically significantly reduces the mean time taken to pay the bills at 10% level of significance. As indicated by the results the new mean payment time is 21.6318 days, which is approximately 22 days, with a standard error of 0.40452 is significantly less than the current mean payment period of 24 days.
Conclusion
From the hypothesis testing results it is evident that including a stamped self-addressed envelope statistically significantly reduces the mean time taken to pay the bills at 10% level of significance. The new mean payment time is 21.6318 days, which is approximately 22 days, with a standard error of 0.40452. The improved cash flow from a 2-day decrease in the payment period will therefore pay for the costs of the envelopes and stamps and hence the plan will be profitable since the company will not incur additional cost.
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