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Project Overview Phase 1
As a healthcare professional, I am working to maintain the health of the people and the community I work with in various settings.  Using basic statistical analysis, I can gain an understanding of the current situation and incite on where opportunities for improvement may exist.  I will use basic statistical analysis to analyze certain situations that impact the health and wellbeing of the clients I serve. I am currently working at Memorial Hospital in the infectious Disease Unit. Over the past few days, there has been an influx of patients admitted with a particular infectious disease. I believe there is a pattern in the ages of the patients that is playing a critical role in how we will treat this group of patients.  Together with my manager and other members of the team, we decide to use statistical analysis to look more closely at the ages of these patients.  Doing some research, we put together a spreadsheet of the data that contains the  information we need to gather preliminary findings immediately so that we can start treating theses patients.
Classification of Data Set
One of the main types of data that is used in this study is the patient's age which would be quantitative data (or numerical) data, which is categorical.  Quantitative data represents numbers or counts and measures in this case patients ages.  The categorical data would be the patient number and  yes they have the infectious disease.  The ages of the patients are Continues numerical data, real numbers.  The level of the date would be the ratio as we measure the average of patients age who have contracted the infectious disease and it has a true absolute zero.
The Importance of Measures of Center and Mesures of Variation
A measure of center is a value at the center or middle of a data set.  Different measures of center are finding the mean, and medium in the data set.  Measures of Variation are The range of a set of data values is the difference between the maximum data value and the minimum data value (Triola, 2014). Why are these things important?  Use measures of center and measures of variability for numerical data from random samples to draw informal comparative. Measures of center provide an indication of a typical, representative, or summary value from a set of data. Each of the mean, median, and modes are calculated, and each represents a typical value. Although data will vary around the measure of center, these kinds of measures are an integral part of a summary of a set of data. Measures of variability provide an indication of how much the data varies in a data set, and how each of the range, interquartile range, and mean absolute deviation are calculated, and how each describes or represents the spread in the data.  Measures of spread are also part of a summary of a set of data (MFAS FCRSTEM, 2015).
Data Set Calculations
Sample Size, n:          60
Mean:                    61.81667
Median:                  61.5
Midrange:                55.5
RMS:                     62.44691
Variance, s^2:           79.64379
Standard Deviation, s:   8.924337
Mean Absolute Deviation: 7.416667
Range:                   41
Coefficient of Variance: 14.44%

Minimum:                 35
1st Quartile:            55
2nd Quartile:            61.5
3rd Quartile:            69.5
Maximum:                 76
Sum:                     3709
Sum of Squares:          233977
95% CI for the Mean: 
59.5113 < mean <64.1221
95% CI for the Standard Deviation:
7.5646 < SD < 10.8847
95% CI for the Variance:
57.2228 < VAR < 118.476
Phase 2
1. Discuss the importance of constructing confidence intervals for the population mean.
· What are confidence intervals?
Confidence intervals refer to a range of values defined in such a way that there is a specified probability that the value of a given parameter must lie within it.
· What is a point estimate?
A point estimate refers to a single value that is used to estimate the value of a population parameter. For instance, using sample variance as an estimate of population variance.
· What is the best point estimate for the population mean? Explain.
The best point estimate for the population mean is the sample mean. This is because the sample mean is an unbiased estimator of the population mean
· Why do we need confidence intervals?
They help us know how good our estimate is. A small confidence interval infers a higher surety and accuracy.
1. Based on your selected topic, evaluate the following:
· Find the best point estimate of the population mean.
The best estimate for is the sample mean. This is because the expected value of the sample mean    is equal to the population mean µ. ie. The sample mean is an unbiased estimator of the population mean.
E () = µ
· Construct a 95% confidence interval for the population mean. Assume that your data is normally distributed and ÃÆ’ is unknown.
· Please show your work for the construction of this confidence interval and be sure to use the Equation Editor to format your equations. 
The following steps are involved in constructing the confidence interval for the population mean.
(i) Identify the sample statistic. In this case, our sample statistic would be the sample mean . It is the value we use to estimate the population mean.
(ii) Choose an appropriate confidence level: in this case, we are given the confidence level to be 95%.
(iii) Calculate the margin of error: the margin of error is usually obtained by multiplying the critical value by the standard deviation of the statistic.ie.
Margin of error = Critical value ×Standard deviation of statistic
Or
Margin of error = Critical value × Standard error of statistic
The critical value will be Zα/2 for a 2-sided interval. In this case, our critical value will be         Z0.05/2 = Z0.025 = 1.96
Our standard error will be.
So, the marginal error will be Zα/2  = Z0.025 × . = 1.96 ×.
Confidence interval = sample statistic ± marginal error.
Implying that confidence interval =  ± 1.96 × 
 i.e. P ( - 1.96 × + 1.96 ×) = 0.95
Confidence interval = ( - 1.96 × + 1.96 ×)
UCL = + 1.96 ×
LCL=  - 1.96 ×
· Write a statement that correctly interprets the confidence interval in the context of your selected topic. 
We are 95% confident that our population mean  will lie between  - 1.96 × and  + 1.96 ×
1. Based on your selected topic, evaluate the following:
· Find the best point estimate of the population mean.
The best point estimate of the population mean is the sample mean. This is because the sample mean an unbiased estimator of the population mean.
· Construct a 99% confidence interval for the population mean. Assume that your data is normally distributed and ÃÆ’ is unknown.
· Please show your work for the construction of this confidence interval and be sure to use the Equation Editor to format your equations. 
(iv) Identify the sample statistic. In this case, our sample statistic would be the sample mean . It is the value we use to estimate the population mean.
(v) Choose an appropriate confidence level: in this case, we are given the confidence level to be 99%.
(vi) Calculate the margin of error: the margin of error is usually obtained by multiplying the critical value by the standard deviation of the statistic.ie.
Margin of error = Critical value ×Standard deviation of statistic
Or
Margin of error = Critical value × Standard error of statistic
The critical value will be Zα/2 for a 2-sided interval. In this case, our critical value will be         Z0.01/2 = Z0.0005 = 2.575
Our standard error will be.
So, the marginal error will be Zα/2  = Z0.0005 × . = 2.575 ×.
Confidence interval = sample statistic ± marginal error.
Implying that confidence interval =  ± 2.575 × 
 i.e. P ( – 2.575 × + 2.575 ×) = 0.95
Confidence interval = ( – 2.575× + 2.575 ×)
UCL = + 2.575 ×
LCL=  – 2.575 ×
· Write a statement that correctly interprets the confidence interval in the context of your selected topic. 
We are 99% confident that our population mean  will lie between
  – 2.575 × and  + 2.575 ×
1. Compare and contrast your findings for the 95% and 99% confidence interval.
· Did you notice any changes in your interval estimate? Explain.
There is a serious difference in the findings of the 99% confidence level and that of 95% confidence level. 99% confidence interval is wider than 95% interval. Taking 99% interval will give us a wider interval within which our population mean can fall.
· What conclusion(s) can be drawn about your interval estimates when the confidence level is increased? Explain.
Increasing the confidence level widens the confidence interval. Eventually, we get a wider interval which reduces the level accuracy in our prediction.

Statistics phase 3
1. Discuss the process for hypothesis testing. 
· Discuss the 8 steps of hypothesis testing? 
The process of hypothesis testing is rigorous and involves the following steps:
Step1: Stating the hypotheses
Under this, we state the null hypothesis H0 and the alternative hypothesis H1. The alternative hypothesis usually represents the claim that the researcher is proving. The null hypothesis represents the negation of the alternative hypothesis.
Step 2: Determining of the sample size
This is the quantity of information or evidence that is to be used in making decision. This is to help us know the type of distribution to conduct. For instance, when our sample size n is less than 30, we assume that the data follows a student t distribution. In a case where the sample size n is greater than 30, the data is assumed to follow a normal distribution.
Step 3: Stating the level of significance
The level of significance  is the probability of committing Type I error. Type I error is the error committed to rejecting the null hypothesis when in a real sense it's true. Type II error is the error committed to accepting the null hypothesis when in a real sense it’s false. 
Step 4: Stating the test statistic
    This is the statistic that is used to be used to conduct the hypothesis test. This we obtain by          checking on the appropriate sampling distributions. It contains the probability distribution and the degrees of freedom.
 Step 5: Finding critical value 
This is the value that represents the cutoff point of the test statistic. If the null is found to be true, it implies that there is a probability of  getting the value of the test statistic that would be this extreme. If this value of computed statistic from the sample is larger than the critical value, we accept alternative hypothesis and reject the null hypothesis.
Step 6:  Calculate the value of the test statistics
This is done using the provided sample data and the relevant formula.
Step 7: Decision making
Based on our comparison between the computed value of the test statistic and the critical value from the table, we decide on whether or not to reject the null hypothesis.
Step 8: Conclusion and result interpretation
If our calculation leads us to reject the null hypothesis, our conclusion would be that “there is sufficient evidence to conclude that the statement of the alternative hypothesis is true.”
· When performing the 8 steps for hypothesis testing, which method do you prefer; P-Value method or Critical Value method? Why?
The critical value method is the most preferable when doing the physical calculations of the in the above mentioned 8 steps. This is because it doesn’t require any software in its implementation as opposed to the P Value method that requires a software like excel or R in computing the P-value.


Question 2
1. Perform the hypothesis test.
· If you selected Option 1:
· Original Claim: The average salary for all jobs in Minnesota is less than $65,000. 
· Test the claim using α = 0.05 and assume your data is normally distributed and σ is unknown.
If you selected Option 2:
· Original Claim: The average age of all patients admitted to the hospital with infectious diseases is less than 65 years of age.
· Test the claim using α = 0.05 and assume your data is normally distributed and σ is unknown.  Based on your selected topic, answer the following:
Solution
We consider option 2 since we already have the dataset for this analysis earlier provided. We shall answer the following questions:
1. Write the null and alternative hypothesis symbolically and identify which hypothesis is the claim.
H0: µ≥65 years (claim not true)
Vs.
H1: µ<65years (claim true)
      We reorganize our hypotheses to be 
H0: µ= 65 years (claim not true)
Vs.
H1: µ<65 years (claim true)
1. Is the test two-tailed, left-tailed, or right-tailed? Explain.
The test is one-tailed. This is because the alternative hypothesis represents a claim that the value is strictly less than 65 years.
1. Which test statistic will you use for your hypothesis test; z-test or t-test? Explain.
In this case, we shall use the z-test because the standard deviation is unknown and the data we are given follows a normal distribution.
1. What is the value of the test-statistic? What is the P-value?
A sample of 60 patient was found to have a mean of 61.8 years. This value represents our  in this case
We don’t know the standard deviation, so we’ll use the standard error calculated from the 60 values in the sample.
Standard error =   =  =  =8.924337 =8.92 years
Standard error = . This implies that 𝛔 = 8.92× = 69.09
Test statistic =  = = -0.04632
1. What is the critical value?
Our critical value is Z0.05 = 1.96
1. What is your decision; reject the null or do not reject the null? 
We accept the null hypothesis 
5. Explain why you made your decision including the results for your p-value and the critical value.
This is because our test statistic value is less than the critical value. Therefore our test statistic value falls in the acceptance region.
1. State the final conclusion in non-technical terms.
Our statistical analysis indicates that the average age of those admitted to the hospital is greater than or equal to 65 years. This is an indication that the original claim is false.
Recap of Conclusion
According to the data analysis, my department would be able to send out an urgent memorandum to the Health Department and all the facilities within my organization to be on the look out for patients presenting between the ages of 59 years old and 64 years old with the particular symptoms that are present with the infectious disease that those patients would have a 95% chance of having the infectious disease that is currently presenting.  This information is useful and helpful to allow the emergency room staff and all other medical facilities to be on the look out for patients who present within the criteria and intern would be able to isolate them and treat them faster.  This will help decrease the spread of the infectious disease by minimizing the exposure to others and allowing the patients to get treatment faster and get well sooner.
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