Course: Project Management and Research Methodologies
Assignment 1: Hypothesis testing and Data Analysis 
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Exercise Ι (20%) 
For each of the estimates of the z statistic in the sample we have taken, which are shown below, answer the following: 
(1) What is the decision, regarding whether to accept or reject the null hypothesis Ho, for each case if α = .05 and we perform a one-tailed test, and in particular a right-tailed test (one-tailed test, upper-tail critical)? (10 points) 
(2) What is the corresponding decision for each case if α = .01 and we perform a two-tailed test? (10 points) 
1) z = 2.10 
2) z = 1.70 
3) z = 2.75 
4) z = –3.30
Exercise ΙΙ (25%) 
The average time to send/receive emails on a mail server is 3 sec.
After some interventions and optimizations in the server's algorithms and from a random sample of 100 emails transmitted, the sample mean which is equal to μ= 2.8 sec and the sample standard deviation, which is equal to s = 0.1 sec, were calculated.
For a significance level of 𝛼 = 0.05, check
1) whether after the interventions the average time to send/receive emails has changed (13 points) and
2) whether it has decreased. (12 points)
Exercise IIΙ (25%) 
You are asked to develop and evaluate the performance of algorithms for text retrieval. You have implemented two different such algorithms. Algorithm I belongs to the Supervised Classification family of algorithms (e.g. Neural networks, Decision trees or Genetic algorithms) whereas Algorithm II belongs to the Unsupervised, or Clustering family of algorithms (e.g. K-means). 
You also have at your disposal a database containing a benchmarking literature dataset with 5,000 individual records (articles). Assume the following: 
· The database contains 240 records on a particular topic. 
· A search was conducted on that topic and 180 records were retrieved by Algorithm I and 200 records by Algorithm II. 
· Of the 180 records retrieved by Algorithm I only 145 were relevant. 
· Of the 200 records retrieved by Algorithm II only 150 were relevant. 
Answer the following questions:
1) Which of the two algorithms performs better? Discuss and justify your answer. (15 points)
2) If your algorithms are part of a literature mining suite, and you are using them to execute a Systematic Literature Review on the specific topic, which of the two, in your opinion, is best suited for the task? Justify your answer. (10 points)
Exercise IV (30%) 
During an experiment regarding the behavior of a wireless sensor network in real operating conditions, the following data was recorded regarding the link capacity of the network at different temperatures.
	Temperature (x) 
	Link Capacity (y) 

	14.2 
	215 

	16.4 
	325 

	11.9 
	185 

	15.2 
	332 

	18.5 
	406 

	22.1 
	522 

	19.4 
	412 

	25.1 
	614 

	23.4 
	544 

	18.1 
	421 

	22.6 
	445 

	17.2 
	408 


Answer the following:
1) Which of the two variables, i.e. link capacity and temperature, can be considered as an independent variable? (2 points)
2) Calculate the correlation coefficient of these two variables. Is their degree of correlation strong or weak? Explain your answer. (7 points)
3) Make the corresponding scatter diagram. (5 points)
4) Draw the line that best fits the data. (7 points)
5) What link capacity do you predict during the period when the temperature in the network environment is 28.5 degrees? (8 points)
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