Please Note: You should use appropriate variable labels, titles and footnotes in all the SAS outputs contained in your report.
*A total of 5 marks are awarded for well written, clear and readable (using comments) SAS codes.

Question 1 (23 marks)
Part A (13 Marks):
Research Question: Is there a significant difference in the effectiveness of the two drug types?
An experiment was conducted to test the effectiveness of two new drugs for a particular headache type for males in the age group between 40-50 years. Let us denote the two drug types as ‘A’ and drug ‘B’. 
a1. Write down the statistical hypotheses. (1 Mark)
Now, you want to recruit people to conduct your experiment. 
a2. What is the study population? (1 Mark)
a3. What is the best (ideal) way of recruiting study participants to your experiment?  (1 Mark)
Suppose you have selected 10 subjects (study participants) on the method that you have discussed in Q3. Each subject was given the two drugs and the time span (in seconds) to pain relief is measured. Following data is recorded:
	Subject ID
	Drug A
	Drug B

	0023
	25
	23

	0125
	45
	41

	9834
	35
	35

	2130
	50
	51

	3243
	24
	20

	1231
	32
	27

	3541
	37
	34

	5682
	31
	30

	0012
	35
	32

	0230
	43
	34



a4. Write the SAS codes to enter raw data into SAS. (2 Marks)
a5. Write the SAS codes to perform an appropriate statistical test/s to answer the research question, including assessing the test assumptions. Paste your SAS outputs. (3 marks: 2-SAS code, 1-outputs)

a6. Using the SAS outputs obtained in part a5. answer the research question, providing appropriate statistics to support all your conclusions and interpretations.  (4 Marks) 

a7. Increasing the sample size would definitely increase the power of a study. Suggest another improvement for this study to further assess the effectiveness of the two drugs. (1 Mark)






Part B (10 Marks):
Research Question: Is there a significant difference between the two treatments?
Following results were obtained from an experiment to compare yield (dried weight of plants) of a particular plant under two different treatment conditions. 
	trt1
	4.81
	4.17
	4.41
	3.59
	5.87
	3.83
	6.03
	4.89
	4.32
	4.69

	trt2
	6.31
	5.12
	5.54
	5.5
	5.37
	5.29
	4.92
	6.15
	5.8
	5.26



b1. Write a SAS program to enter raw data. (2 Marks)


b2. Write down the statistical hypotheses. (1 Marks)


b3. Write the SAS codes to conduct a statistical analysis to answer the research hypothesis. Your answer should include SAS codes to check for the test assumptions, if necessary. Paste all relevant SAS outputs. (3 marks: 2-SAS codes, 1-outputs)

b4. Using the SAS outputs obtained in part b3. answer the research question, providing appropriate statistics to support all your conclusions and interpretations.  (4 Marks) 

Question 2 (20 marks)
Research Question: Is there a significant difference among the three shoe brands index scores?
Recently, a marketing survey was conducted by the Trump Ltd. to determine sport shoes preferences of three major brands of sport shoes (Nik, Adi and Pum). A questionnaire was prepared and presented to a pilot study group for their opinion. The group comprise of four participants. Each participant rates three shoes of three brands. Following questions were included in the questionnaire:
Survey Form
1. Participant ID (single digit number: 1, 2, 3, 4) 					
2. Shoe brand (1 = Nik, 2 = Adi, 3=Pum)
3. Color rating (1 to 9, where 9=Best, 1=Worst)
4. Workmanship rating (1 to 9, where 9=Best, 1=Worst)
5. Overall preference (1 to 9, where 9=Best, 1=Worst)

After obtaining the responses to the above questionnaire, the team of researchers calculate a composite index to score each of the participant’s answers. Formula to be used:
Index = (2.5*Overall Preference + 1.5*Workmanship rating + Color rating)/5
The collected data is stored in ‘Q2_data.txt” file. 
Using an appropriate statistical procedure answer the research question. Write a short paragraph to summarise your findings. Your answer should include all the necessary SAS programs (outputs) that you have used to draw the conclusions, including codes for data entry and the analysis. Do not include SAS outputs or codes inside the report. Make them available as a separate appendix.




Question 3 (22 marks)
The data in “Q3_data.txt” show percentages of total calories obtained from complex carbohydrates for twenty male insulin-dependent diabetics who had been on a high-carbohydrate diet for six months. Amount of carbohydrate was thought to be related to age (in years), body weight and other components of the diet, such as the percentage of calories as protein. Perform an appropriate statistical modelling technique to assess the claim. Following should be included in your answer (minimal requirements):
1. Preliminary analysis (exploratory analysis of the data)
2. Fitted model
3. Significant predictors
4. Coefficient of determination
5. Model diagnostics
6. Model improvements (if any)

Your answer should include all the necessary SAS programs that you have used to obtain the outputs/ results. You may include your SAS program as an appendix. Write a short paragraph to summarise your findings, providing appropriate statistics to support all your conclusions and interpretations.





Question 4 (30 marks)
A survey was undertaken to examine which factors are related to ear infections among swimmers. The response variable is the number of self-diagnosed ear infections reported by the participant. The data are stored in “Q4_data.csv”.
These are the variables in the data set:
infections	number of self-diagnosed ear infections
swimmer	swimmer’s perception of whether he or she is a frequent ocean swimmer or occasional ocean swimmer (Frequent, Occasional)
location	swimmer’s typical swimming location (NonBeach = not a beach swimmer, Beach = usually a beach swimmer)
age	age in years
gender	gender of swimmer (Male, Female).
Perform an appropriate analysis to model the relationship between ear infections and the predictor variables. Your answer should include an exploratory analysis as well. Write a short report (maximum of 1 page) to summarise your findings, providing appropriate statistics to support all your conclusions and interpretations.
Please provide all your SAS codes that you have used to obtain the outputs/results. You may include your SAS program as an appendix.
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