HTH SCI 2S03	Graded Assignment #1 	Winter 2019
1. You are a nurse working in the maternity ward of a hospital located in a low socio-economic status (SES) area. You would like to test the hypothesis that mothers with low SES deliver babies whose birthweights are lower than “normal”. To test this hypothesis, a list is obtained of birthweights from 100 consecutive, full-term, live-born deliveries from the hospital. The mean birthweight of the sample is found to be 115 oz with a standard deviation of 24 oz. Suppose you know that birthweights from the hospital tend to be normally distributed, and you have access to Canada-wide surveys based on millions of deliveries indicating that the mean birthweight in Canada is 120 oz. Answer the following questions. 

a. Can you say that the underlying mean birthweight from your hospital is lower than the national average? Assume α=0.05. (2 Marks)


[image: H_{0}:\mu =120]
[image: H_{a}:\mu <120]
Given,
n = 100
[image: \bar{x}=115\; and\; s=24]
Test statistic :
[image: t=\frac{115-120}{24/\sqrt{100}}=-2.0833]
P(t99 < -2.0833) = 0.0199

Since, the p-value for this test is less than the significance level say 0.05 we reject the null hypothesis and conclude that the mean birth weight is lower than the national average.

b. Suppose the mean birthweight from the hospital was 119 oz and was based on a sample size of 10,000. Can you say that the underlying mean birthweight from your hospital is lower than the national average? Assume α=0.01. Would you judge the difference between your hospital and the national average to be clinically meaningful? Explain. (2 Marks)

[image: H_{0}:\mu =120]
[image: H_{a}:\mu <120]
Given,
n = 10000
α=0.01
x=119

This value is too small in that the sample size was too big to be represented by the sample. This can’t be used to justify the hypothesis.




c. Suppose the mean birthweight from the hospital was 105 oz and was based on a sample size of 10. Can you say that the underlying mean birthweight from your hospital is lower than the national average? Assume α=0.01. (1 Mark) 
H0: µ = 120
Ha: µ < 120
α =0.01



P(t99 < )

[bookmark: _GoBack]The true mean birth weight is significantly lower in this hospital than in the general population.

2. For a variety of reasons, self-reported disease outcomes are frequently used without verification in epidemiologic research. In a study, researchers looked at the relationship between self-reported cancer cases and actual cases. They used self-reported cancer data from the Ontario Catholic School Board Study and validated the cancer cases by using Ontario Cancer Registry data. The following table reports their findings for breast cancer. Answer the questions that follow after the table.

	Cancer Reported (A)
	Cancer in Registry (B)
	Cancer Not in Registry
	Total

	Yes
	2991
	    2244
	    5235

	No
	  112
	115849
	115961

	Total
	3103
	118093
	121196



a. Let A be the event of reporting breast cancer in the Ontario Catholic School Board Study. Find the probability of A in this study. (1 Mark) 



b. Let B be the event of having breast cancer confirmed in the Ontario Cancer Registry. Find the probability of B in this study. (1 Mark)



c. Find P (A and B) (1 Mark)

 

d. Find P (A | B) (1 Mark)

 

3. [bookmark: _Hlk532846669]The data in the table below are a sample of cholesterol levels (mg/dL) taken from 24 hospital employees who were on a standard Canadian diet and who agreed to adopt a vegetarian diet for 1 month. Serum-cholesterol measurements were made before adopting the diet and 1 month after adopting the diet. Answer the questions that follow after the table.

	SUBJECT
	Serum Cholesterol – BEFORE
(mg/dL)
	Serum Cholesterol – AFTER
(mg/dL)

	1
	195
	146

	2
	145
	155

	3
	205
	178

	4
	159
	146

	5
	244
	208

	6
	166
	147

	7
	250
	202

	8
	236
	215

	9
	192
	184

	10
	224
	208

	11
	238
	206

	12
	197
	169

	13
	169
	182

	14
	158
	127

	15
	151
	149

	16
	197
	178

	17
	180
	161

	18
	222
	187

	19
	168
	176

	20
	168
	145

	21
	167
	154

	22
	161
	153

	23
	178
	137

	24
	137
	125



a. Compute the mean change in cholesterol [1 Mark])






b. Compute the standard deviation of the change in cholesterol [1 Mark]

From the sample 
n=24







c. Construct an appropriate graph to illustrate the distribution of cholesterol change [1 Mark]
[image: ]

d. Comment on the symmetry of the distribution of the cholesterol change [1 Mark]

From the plot, the distribution of cholesterol changes is symmetric

e. Some researchers believe that the effects of diet on cholesterol are more evident in people with high rather than low cholesterol levels. Split the data in the above table according to whether baseline cholesterol is above or below the median, and comment descriptively on this issue. [1 Mark]
[image: ]
There is evidence that the histogram is shifted to the right for the subjects who had high cholesterol before the switch to a vegetarian diet.
4. Well-known racial differences in blood pressure exist between white and black adults. These differences generally do not exist between white and black children. Because aldosterone levels have been related to blood-pressure levels in adults in previous research, an investigation was performed to look at aldosterone levels among black children and white children. Answer the following questions based on the information provided in the question.

a. If the mean plasma-aldosterone level in black children was 230 pmol/L with a standard deviation of 203 pmol/L, then what percentage of black children have levels ≤ 300 pmol/L, if normality is assumed? [1 mark]




b. If the mean plasma-aldosterone level in white children was 400 pmol/L with a standard deviation of 218 pmol/L, then what percentage of white children have levels ≤ 300 pmol/L, if normality is assumed? [1 mark]






5. The screening test for prostate cancer looks at the level of PSA (prostate-specific antigen) in the blood. There are a number of reasons besides prostate cancer that a man can have that results in elevated PSA levels. Using the test is controversial because it is hard to quantify the accuracy rates and the harm done by false positives. We consider a test to be a true positive if it detects prostate cancer. Assume that the rate of prostate cancer among men over 50 is 0.0005, the true positive rates for the test is 0.90 and the false positive rate for the test is 0.01. What is the probability that a man tests positive for prostate cancer? [2 Marks]
[image: ]
P(−) = 0.00005 + 0.989505 = 0.989555

6. Answer the following questions pertaining to a normally-distributed random variable X.

a. Suppose the standard deviation of X is 10. Given that 0.0985 of the values of X are greater than 70, what is μ? [I Mark]

We have h = 70, σ= 10; x Let the value h = 70 fall to the right of the mean value. So area between the mean value and the given value 70 will be equal to 0.5 — 0.0985 = 0.4015 which is the area between z = 0 and z = 1.29 as read from the table. 
But

 So


b. Suppose the mean and standard deviation of X are 100 and 15, respectively. Find the numerical value of k such that P (100 ≤ X ≤ k) = 0.4778. [1 Mark]


The z-score for x equal to 100 is 0.00

c. Suppose the mean and standard deviation of X are 100 and 15, respectively. Find the numerical value of k where k’ and k are equidistant from μ and P (k’ ≤ X ≤ k) = 0.9660. [1 Mark]
P (100 ≤ X ≤ k) = 0.4778
P (0.00 ≤ z ≤ k) = 0.4778+ 0.500
Z= 0.9778
From the standard normal table, z= 2.01




Numerical value k= 130.15

d. Suppose the mean of X is 25 and P (X ≤ 10) = 0.0778. What is σ? [1 Mark]

7. The aim of a study was to determine how symptom recognition and perception influence clinical presentation as a function of race. Researchers characterized symptoms and care-seeking behaviour in African-American patients with chest pain seen in the emergency department. One of the presenting vital signs was systolic blood pressure (SBP). Among 157 African-American men, the mean SBP was 146 mmHg with a standard deviation of 27. Existing research on SBP in African-Americans suggests that SBP is not normally distributed. Assume that α = 0.05 and determine whether on the basis of these data you can conclude that the mean SBP for a population of African-American men is greater than 140 mmHg. [2 Marks]

The data consist of systolic blood pressure scores for 157
African-American men with 
[image: ]

Hypotheses.
[image: ]

Distribution of test statistic. Because of the central limit theorem, the test statistic is at worst approximately normally distributed with µ=0 if Ho  is true.

6. Decision rule. Let α=0.05. The critical value of the test statistic is 1.645. The rejection and nonrejection regions are 

[image: ]


[image: ] 

Statistical decision. 
[image: ] 

.
Conclusion. Conclude that the mean systolic blood pressure for the
sampled population is greater than 140

8. Researchers are interested in the mean age of a certain population that is approximately normally distributed with a known variance of 20. They take a simple random sample of 10 individuals from the population and obtain a mean age of 27 years. Answer the following questions using these data.

a.  Assuming α=0.05, use a confidence interval approach to determine if the researchers can conclude that the mean age of this population is different from 30. [1 Mark]

The data available to the researchers are the ages of a simple random sample of 10 individuals drawn from the population of interest. From this sample a mean of  has been computed.
We conclude that is not equal to 30 and let our administrative or clinical actions be in accordance with this conclusion.

b. Describe the confidence interval calculated in question a in words (e.g., what is the practical interpretation of the confidence interval)? (1 Mark)
[image: ]
Abiding by the decision rule, we are able to reject the null hypothesis since is in the rejection region. We can say that the computed value of the test statistic is significant at the .05 level


Total Mark (Out of 26):		_____________________________________
Tutor:				_____________________________________
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