	Subject


	Theory of Probability in Real Estate Investments

	
	Type


	Semester
	ECTS
	Code

	
	ELECTIVE (E)


	2
	6
	REM-M-Z-004

	Course Lecturer
	Prof. Dr. Visar Hoxha

	Course Assistant
	Sara Sadiku M.Sc. 

	Course Tutor
	

	Aims and Objectives
	The main objective of this course is to expose students to various types of probability distributions and how they can be applied to forecast the property prices, property values, NPV of projects, and how to forecast timing schedules in engineering projects in infrastructure. 

	Learning Outcomes
	Upon completion of this module, students shall be able to:

· Evaluate the probability of different events ; 

· Understand the mathematics expectation, variance, standard deviation ; 

· Create systematic understanding of probability distributions in real estate appraisal ; 

· Achieve specialized knowledge in  immovable property price probability predictions;

· Advance problem skills through Monte Carlo simulations with Excel and Risk Solver software in solving problems in real estate appraisal; 

· Manage teams in using exponential probability distributions tp forecast timing schedules in engineering projects;

	Course Content
	Course Plan
	Week

	
	The meaning of event
	1

	
	Probability in discrete spaces
	2

	
	Statistical definition of probability
	3

	
	Continuous probability distribution
	4

	
	Discrete probability distribution 
	5

	
	Conditional probability of independent events
	6

	
	Random variables
	7

	
	Function of random variables 
	8

	
	The mathematical expectation
	9

	
	The uniform distribution
	10

	
	Normal distribution 
	11

	
	Poisson and exponential distribution
	12

	
	Monte-Carlo simulations
	13

	
	Application of Monte-Carlo simulations in real estate projects and appraisal
	14

	
	Final examination
	15

	Teaching/Learning Methods
	Teaching/Learning Activity
	Weight (%)

	
	1. Lectures
	20%

	
	2. Exercises
	20%

	
	3. Excel, VBA and Risk solver labs
	20%

	
	4. Interdisciplinary activity
	10 %

	
	5. Research
	30%

	Assessment Methods
	Assessment Activity
	Number
	Week
	Weight (%)

	
	1. Individual Research
	1
	15
	30 %

	
	2. Final examination
	1
	15
	30 %


	
	3. Attendance 
	15
	1-15 
	10 %


	
	4. Interdisciplinary activity
	1
	13
	10 %

	
	5. Excel and Risk Solver group project                          
	1
	13
	20 %



	Course resources
	Resources
	Number

	
	1. Lectures
	1

	
	2. E-research with library
	1

	
	3. Excel and Risk Solver add-in 
	1

	
	4. Projector
	1

	ECTS Workload
	Activity
	Weekly hrs
	Total workload

	
	· Lectures
	2
	30

	
	· Exercises
	2
	30

	
	· Excel and Risk Solver calculation for group project
	1
	15

	
	· Interdisciplinary activity
	1
	15

	
	· Independent study
	2
	30

	
	· Research
	2
	30

	Literature/References
	· R. Walpole, R.Myers, S. Myers, and K. Ye, Probability and Statistics for Engineers and Scientists, Pearson, 9th edition, 2016;

· M. Metzger, Problems with probabilities, Harvard Business School Case, 2010;

· R. Carraway, Analyzing Uncertainty: Probability Distributions and Simulation, Harvard Business School Case, 2005;

· Denise Akason and Bill Bennett, Financial and Environmental Analysis of Sustainable Retrofitting, Kellog School of Management Case Study, 2010;

· Greg Zaric, Monte Carlo simulations in Excel using add-ins, University of Western Ohio case study, 2010; 

· Llukan Puka, Statistika dhe Probabiliteti, 2012;

	Contact
	Prof. Dr. Visar Hoxha – visar.hoxha@eukos.org 



