
Project Tasks 
Format your report so that it looks professional. Try to look at your report from the eyes of an outsider. You might want to ask someone around you for an impartial and honest opinion because that is how I will look at your work. You might even insist that they be brutally honest in their critique – it will help you in the long run. 

1. An executive at the First National Bank is concerned that the bank is losing customers because mortgage applications are taking too long to be processed. The national average, according to an industry newsletter, is 6.5 business days. If the executive determines that the bank is taking longer than the national average then she will make major changes, including demoting or firing the manager of the mortgage department, even though he has an excellent work history with the bank. 

The bank executive has hired you to investigate the situation. You will conduct a hypothesis test to answer the bank executive’s questions so you collect a random sample of 108 recent mortgage applications. You record the time to process each application (number of business days). The data are located in your Excel file.
a) Should your alternative be left-sided, right-sided, or two-sided? Explain. 
The alternative hypothesis needs to be right-sided. This is because the alternative hypothesis seeks to find out whether the mortgage applications are taking longer than the industry average. 
b) State your null and alternative hypotheses using correct symbols and notation. 
Let µ be the average mortgage processing period.
H0: µ = 6.5
H1: µ > 6.5
c) What would a Type I error be in this situation and who would be harmed by it? Be specific – jobs and money are on the line here! 
Type I error would be rejecting the true null hypothesis. That is, we would reject that the mortgage processing period at First National Bank is equal to the national average despite the null hypothesis being true. In this case, the manager of the mortgage department would be wrongly fired.
d) What would a Type II error be in this situation and who would be harmed by it? Be specific – jobs and money are on the line here! 
Type II error occurs when we fail to reject a false null hypothesis. In this case, the mortgage processing period at First National Bank would be longer than the national average but we would fail to reject the null hypothesis. Therefore, the manager of the mortgage department would retain his job despite his shortcomings.

e) Conduct a one-sample t- test for the mean. Include your SPSS output or show your Excel calculations. 
[image: ]
f) State the P-value and give the conclusion in context using a significance level of 0.05. 
The p-value is 0.441. The p-value is significantly larger than 0.05 and therefore, we fail to reject the null hypothesis. Therefore, the average mortgage processing period for First National Bank is similar to the national average. 
g) [bookmark: _GoBack]Based on the results of the hypothesis test, what decision should the bank executive make? Make sure to state this in a way that can be understood by someone who doesn’t know any statistics. 
Based on the results of the hypothesis test, the bank executive needs to retain the manager of the mortgage department. From the tests, we have observed and concluded that the average processing time of the mortgages of the bank is similar to the national average. Therefore, the concerns of the bank executive are wrong. 
h) Construct a 95% confidence interval for the mean mortgage processing time. Express the confidence interval in the form: “The average processing time for mortgages is ?? days. This survey is accurate to within ±?? days, ?? times out of ??”. 
The average processing time for the mortgages based on a 95% confidence interval is between 6.2 days and 7.3 days. 


2. The executive also wants to know if the bank’s approval rate for mortgage applications has changed recently. To conduct this hypothesis test you found that out of the 108 applications you sampled, only 61 were approved. Historically the bank approved 65% of all mortgage applications. 
a) Should your alternative be left-sided, right-sided, or two-sided? Explain. 
The alternative hypothesis should be two-sided. This is because the direction of the difference does not matter.
b) State your null and alternative hypotheses using correct symbols and notation. 
Let µ represent the approval rate
H0: µ = 0.65
H1: µ ≠ 0.65
c) Calculate the values of, and the z test statistic. Report all to 4 decimal places. Include your SPSS output or show your Excel calculations in your Word document. ˆ pˆ() SDp
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d) Determine the P-value and give the conclusion in context using a significance level of 0.05. 

The p-value is significantly larger than the level of significance and therefore, we fail to reject the null hypothesis. Therefore, there is no change in the approval rates for mortgage applications. 

3. The executive is also worried that the bank is losing ground to its major competitor, the Everglades Bank. So the bank executive asked you to determine whether Everglades Bank processes mortgages faster than First National. To conduct this hypothesis test you also collect a random sample of 108 mortgage processing times from Everglades Bank. These data are also located in your Excel file. 
a) Should your alternative be left-sided, right-sided, or two-sided? Explain. 
The alternative hypothesis should be right-sided. The executive seeks to know whether Everglades Bank processes mortgages faster than First Bank. Therefore, we will test whether First Bank mortgages take a longer time to be processed compared to Everglades Bank.
b) State your null and alternative hypotheses using correct symbols and notation. Make sure to clearly identify the populations. 
Let µf represent the average mortgage processing period for First National Bank
Let µe represent the average mortgage processing period for Everglades Bank
H0: µf = µe
H1: µf > µe
c) Conduct a two-sample t-test for comparing the difference between two means. Include your SPSS output or show your Excel calculations in your Word document. 
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d) State the P-value and give the conclusion in context using a significance level of 0.05. 
The p-value is 0.449. The p-value is significantly larger than the 0.05 and thus, we fail to reject the null hypothesis. Therefore, Everglades Banks does not process mortgages faster than First National Bank
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One-Sample Statistics

Std. Error
N Mean | Std. Deviation Mean
First National Bank 108 | 6722002 | 29854267 2872728

One-Sample Test

Testvalu:
95% Canfidence Interval of the
Mean Difference
o | Sig.(2tailed) | Difference Lower Upper
First National Bank 78 107 a1 2222222 347283 751707
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Paired Samples Statistics
Std. Error
Mean N | td. Deviation Mean
Pair 1 FirstNational Bank | 6.722222 08 | 29854267 2872728
Evergladss Bank | 6.453704 108 | 21933811 2110582
Paired Samples Correlations
N[ Correlation | sig
Pair 1 First National Bank & 108 018 853
Everglades Bank
Paired Samples Test

Paired Diferences
95% Canfidence Interval of the

std. Ermor Difference

Mean | Std. Deviation Mean Lower Upper t df__| Sig. (2tailed)

Pair 1 First National Bank - 2685185 | 36725074 3533058 4320475 9690845 760 107 449
Everglades Bank





