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QUESTION 1
Gestation Disease if glucose level is above 140mg/dl
Rebecca’s measured glucose level follows a Normal Distribution with
	µ = 140+8=148mg/dl
	δ = 8+1=9 mg/dl
Using the central limit theorem;
Probability of Rebecca being recognized with Gestational disease if her glucose level is measured;
a) Once, n=1
µx = µ = 148mg/dl
ax = d = 9mg/dl
n = δ/√n = 9
	Normal distribution 
Ꙃ = (X - µ) / (δ/√n)
	Ꙃ = (140 – 148)/ 9
		=- 8/9 
	P(Ꙃ > - 0.8888) = 0.8133

b) X=140
µ= 148
δ = 9
n = (8+2)=10
Ꙃ = (140-148)/(9/√10)
	= - 2.8109
P(Ꙃ > - 2.8109) = 0.9974



c) X=140
µ= 148
δ = 9
n = (8+4) =10
Ꙃ = (140-148)/ (9/√12)
	= - 3.0792
P ( Ꙃ  > - 3.0792) = 0.9989





d) Comment: The probabilities are varying due to the different number of tests performed in each case.
Explain: If the test is repeated, then the probability that a positive result will be achieved goes up dramatically. This explains the increase and difference in each case.

i) P( Z > -0.888 )
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ii) P (Z > - 2.8109) 
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iii) P ( Ꙃ  > - 3.0792) = 0.9989
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QUESTION 2
Given the test will yield an accurate result in 98% of the cases where the disease is actually present;
Let:
P = Positive Test
N = Negative Result
D = Having the Disease
ND = No Disease
Therefore:
Probability that a patient is positive and has the disease
 	P(P/D) = 0.98
	P(N/D) = 1-0.98= 0.02
Gestational Diabetes affects (8+1) = 9% of the population meaning probability of having the disease:
	P(D) = 0.09
Therefore, probability of not having the disease will be:
	P(ND) = 0.91
Our test has a false positive of (8+4) = 12%. Therefore:
	P(P/ND) = 0.12
Probability of negative given you don’t have the disease:
	P(N/ND) = 0.88
a) Probability that a patient (Tests positive and actually has Gestational Diabetes)
= P(P and D)
        We know:
	P(P/D) = P(P and D)/ P(D)
	0.98= P (P and D) / 0.09
P (P and D) = 0.98*0.09 = 0.0882
So:
The number of people expected to test positive 
	= 0.0882 * 100,000
	= 8820		
b) Probability of having the disease given that you test positive = P(D/P)
By Bayes Rule:
P(D/P) = [P(P/D) *P(D)) / [P(P/D) *P(D)) + (P(P/D) * P(N)]]
	= [(0.98*0.09)/ [(0.98*0.09) + (0.98*0.91)]
	= 0.0882/ (0.0882+0.8918)
	=0.09


c) Probability that a patient (Tests negative despite actually having Gestational Diabetes)
= P (N and D)
        We know:
	P(N/D) = P (N and D)/ P(D)
	0.02 = P (N and D) / 0.09
P (N and D) = 0.02*0.09 = 0.0018
So:
The number of people expected to test positive 
	= 0.0018 * 100,000
= 180

d) Probability of having the disease given that you test negative = P(D/N)
By Bayes Rule:
P(D/N) = [P(N/D) *P(N)) / [P(N/D) *P(N)) + (P(N/D) * P(D)]]
	= [(0.02 *0.91)/ [(0.02*0.91) + (0.02*0.09)]
	= 0.0182/ (0.0182+0.0018)
	=0.91
e) Comment: The number of people who test positive and actually have the disease is greater than the number of people who test negative but have the disease.
The prevalence of the disease  is the proportion of people in a certain population at a given time with a condition in question in our case the disease.
Our test is sensitive since it is evident that it is less likely for an individual to test negative despite having the disease.
Conditional Probability Table

	
	DISEASED
	NOT DISEASED
	TOTALS

	TESTS POSITIVE
	0.0882
	0.1092
	0.1974

	TESTS NEGATIVE
	0.0018
	0.8008
	0.8026

	TOTALS
	0.09
	0.91
	1



i) P (P and D) =0.0882
ii) P (P and ND) = 0.1092
iii) P (N and D) = 0.0018
iv) P (N and ND) = 0.91
v)  Comment:
The total probabilities in both cases total to 1. The probability of a person having the disease is lower than the probabilities of not having the disease. There is a low negative predictive value thus our test can be trusted.
The factor that would lead us to trust our blood test is the number of people who test positive and turn out to have the disease and the number of people who turn out negative but have the disease. In our case the number of people who turn positive and have the disease is greater than that of the negative tests hence out test can be trusted.


QUESTION 3
Hypothesis testing and Confidence Intervals
a) We have to determine if a patient should be dragonized with diabetes based on blood test results.
Type of experiment
In my case I will use a Bayesian approach to diagnose. 
How I choose my sample size
I will choose my sample size from patients presenting symptoms/ signs suggestive of diabetes.
What data is being collected
I will collect data ranging from age, gender, medical history and signs and symptoms.
How to collect
I would collect my data from face to face, observations, documents and records from a hospital.
b) I would use a simple random sampling in my case. Here I would choose patients/ participants randomly from records. In this case every one has an even probability of being chosen despite their gender, age or even signs and symptoms.
c) I would use hypothesis testing. It allows us to draw our conclusions about the entire population of diabetic patients from a representative sample.
d) We need to check if blood tests result accurately predict that a patient has diabetes.
Null Hypotheses
H0: Blood tests doesn’t actually predict that a patient has diabetes.
Alternative Hypotheses
H1: Blood test accurately predict that a patient has diabetes.
e) If we choose a sample size of 50:
Assuming a 95% Confidence Interval which means that there is a 95% chance that blood test will accurately predict that a patient has diabetes, 
In our research, we take a sample size of 50 patients and take their blood tests,
For 95% Confidence interval, the blood test should correctly diagnose at least 95% of the patients.
=95% of 50 = approximately 48 patients
Hence; if the blood test results diagnose 29 or more patients as diabetic, we reject the null hypothesis.
The Z value = 0.96 in a 95% confidence interval.
f) 95% Confidence interval means a p-value = 0.05
The lower our p- value, the more accurate our research is. 
A p-value of 0.01 would mean that 99% chance that the blood tests accurately predict diabetes.
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