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Part 1
The hospital has been debating on whether age of a patient influences the rate at which one acquires infectious diseases. I will be analyzing data on the age of patients who have contracted infectious diseases.
In the data that is employed in analysis, infectious diseases in the qualitative variable while the age of the patient is the quantitative variable.
In the used data, the age of patients is discrete such as 60 and 40 years of age with no decimal places. Similarly, the number of patients is discrete variable in the data set .The data that is used has no continuous data apart from in the measures of center and variation.
In terms of level of measurement, age and numbers of patients are ordinal while infectious diseases is nominal.
Part 2
Measures of center is that value which is found the at middle of a given set of data .The measures of center play a significant role in the society since many people always want to identify an average of a given set of data .For example, the average number ,speed as well as age. Most common measures of center used are mean, median and mode.
Measures of variations are the quantities which show the amount of variations in a given random variable .Variation is the spread between data. Measures of variation are important in that they indicate that degree in which a given set of data spreads about a specified average value .The measures of variance include: range, variance, standard deviation as well as sum of squares.
Part 3 

Excel

Part 4
Confidence interval is the given range of values that are defined in that there is a given probability that proves that values of a parameter is found within them.
Point estimate is a distinct value which is an estimate of population parameter.
The best point estimate of a population mean is the sample mean since it is unbiased.
We need confidence interval in statistics to determine values of an unknown population parameters that one might be looking for.

Part 5
The best point estimate of a population mean is a sample mean
Using 95 % confidence level, our confidence interval is 
= 61.82 +- (1.96x8.30)
=   61.82- 16.019< µ < 61.82+ 16.019
=   45.801 < µ <77.839
The above confidence interval means that if we were to choose other small samples of 60 patients from the population of patients, we are 95% confident that the population mean of their age will lie between 40 years and 83 years of age.

Part 6
99% confidence interval
For example sample mean of age of the patients with infectious disease of 60 patients is 61.82 and the sample standard deviation is 8.30.
Since n =60 which is > 30, the data is normally distributed the sample mean of 61.82 is the best estimate of the population of the patients with infectious diseases.
The 0.99 confidence interval means that α = 0.01, hence Z = 2.576
Confidence interval is 


Sample mean + or – Z x Sample standard deviation
Sample standard deviation = 8.30

= 61.82 +- (2.576 x8.30)
=   61.82- 21.3808< µ < 61.82+ 21.3808
=   40.4392 < µ < 83.2008
The above confidence interval means that if we were to choose other small samples of 60 patients from the population of patients, we are 99% confident that the population mean of their age will lie between 40 years and 83 years of age.

Part 7
From the above two calculations of the calculating confidence interval, we can conclude that the confidence interval has reduced as we decreased the confidence level.
The more we increase the confidence level the more the confidence interval increase .The main reason is that one increases their confidence that that contains the mean of the population.

Part 8
Hypothesis testing is a statistical process used to test whether there is sufficient statistical evidence to support a claim about a certain population parameter.
Steps involved in hypothesis testing include:
1. Step 1: formulate a null and alternate hypothesis
This step involves determining or predicting what the expected outcome of the research will be.
1. Step 2: Determine the significance level ( alpha level)
The alpha level gives the probability of committing a type I error. This step thus involves coming up with an appropriate alpha level (maximum allowable error) depending on the topic of investigation.
1. Step 3: Data collection and calculation of descriptive statistics
This step involving collecting the necessary data required to test the claim and calculating the descriptive statistics. Measures of dispersion and central tendency are useful in calculating the test statistic.
1. Step 4: Determine the test to use
Hypothesis testing mainly involves use of t tests or z tests. In this step, one determines what test is appropriate to use. Z tests are used when the population standard deviation is known and when the sample size is large. T tests are used when the population standard deviation is unknown and when the underlying population is normally distributed.
1. Step5:Determiningthe critical values and the rejection
Depending on the test used, one will determine the critical values, depending on whether the test is one tail or two tailed. Based on either the significance level, or critical values one will determine the rejection region
1. Step 6: Calculate the test statistic.
For a z test
Z statistic = (x bar – u)/(𝛔/√n)
For a t test
T statistic = (x bar – u)/(s/√n)
1. Step 7: Determine the p value. 
Based on the test statistic calculated, one should calculate the p value.
1. Step8:Makea decision and state the conclusion
In this final step, one makes a decision on whether to reject or not reject the null hypothesis and makes the appropriate conclusion.
In an 8 step hypothesis test, one makes use of both critical values and p values to make the statistical decision and conclusion. This ensures that the test was correct done and avoids risk of error.

Part 9

	Hypothesis testing for an infectious disease at NCLEX Memorial Hospital
In this paper, we will be testing the claim that the average age of all patients admitted to the hospital with infectious diseases is less than 65 years of age. We will be testing this claim at the 0.05 significance level
The Null and alternate Hypothesis will be:
Ho: u = 65
Ha: u < 65     (claim)
This kind of hypothesis testing is a left-tailed hypothesis. This is because in the alternate hypothesis we will be determining whether the mean age is less than 65 years. The p value to check for will be the area on the left tail of the test statistic.
For our case, we will use t test. This is because the population standard deviation (𝛔) is unknown.
Test statistic
T statistic = (x bar – u)/ (s/ √n)
From the data: 
	Mean  (x bar) 
	61.816667

	Standard Error(s/√n)
	1.1521269

	Standard Deviation (s)
	8.9243367

	Count (n)
	60


T statistic = (61.8167 – 65)/ 1.1521
	     = -2.763
P value
To determine p value we first need to get the degrees of freedom.
[bookmark: _GoBack]Degrees of freedom (df) = n – 1 = 60 – 1 = 59
We will then check at t tables for p value associated with the test statistic
P (t < -2.763) at 59 df = 0.0038

P value = 0.0038
Critical value
To determine the critical value, we need to check t tables for the t value associated with the significance level at the current degrees of freedom.
In our case we will check for t value associated with 0.05 left-tail probability at 59 df
T critical = -1.671
Critical region = any t value < -1.671
Decision rule and Conclusion
We reject the null when p value is less than significance level or when the test statistic lies within the critical region.
From the test above, the p value (0.0038) is less than the 0.05 significance level. The t statistic (-2.763) lies in the critical region. Based on this, our decision will be to reject the null hypothesis.
We thus conclude that there is sufficient evidence to support the claim that the average age of all patients admitted to the hospital with infectious diseases is less than 65 years of age
			Conclusion
Hypothesis testing is a great method for determining whether claims about a certain population are statistically significant (valid) or not.

Part 10
In summary, data analyst who wants to analyse data must have knowledge on how to calculate sample size. Similarly, they have to have knowledge on point estimates of population parameters and come up with best point estimates which are unbiased. Notably, they have to know how to   carry out hypothesis testing of a given simple before coming up with conclusions and decision making .They should also be aware that when sample size is big while the standard error is small, the confidence interval will be narrow. Therefore, the data analysts should also look at measures of center and variability of a given set of data before coming up with a solution.
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