ECO 690

Dr. Seid Y. Hassan

Course Project Outline (Very Brief)



1. 
Pick a Topic and Define the Problem: you need to decide what you want to study, know and estimate. Define the nature of the problem: this involves the development and understanding of the issues involved how to forecast and and/or for what reason forecasts should be made. When you are contemplating to develop a forecast, I strongly urge you find a topic that:

a. If possible, is service-oriented, as for example, forecasting future enrollment at Murray State University? This kind of project will be useful the Registrar and rewarding to you.

b. A problem that that you are familiar with or an issue that has bugged your mind and still needs to be resolved in an empirical way;

c. A project that you can have access to the necessary data for the empirical project. I am sure there are quite a few things you are interested in that you have encountered in your life. I advise you, however, not to spend your precious time looking for new data that you won’t be able to have! 

2. 
Review the literature (learn what others have learned about this topic) and Formulation of the hypothesis.  A hypothesis is an implication of a theory that can be shown to be true or false; or it is the theory, which is a set of generalizations purporting to explain observed regularities; Using the theory and/or hypothesis, you will be able to build a model, which is a simplified representation (or an abstraction) of reality that focuses attention on the issues the scientist wishes to examine; The theory or the hypothesis will be your guiding principle in carrying out the project. If your hypothesis is not rejected to be false, you can use it generalize for all similar cases.  Also do the following:

a.
Distinguish between the dependent and independent variables very carefully.  Write out the model relating the dependent and explanatory variables.  Make sure not to have left out any important variables that could have played a role in explaining the dependent variable.  Formulating and evaluating your model is the most important determinant of your forecasting results.  If you are able to develop a sound theoretical framework on the relevant variables, their relationships, etc., you will spend less time in revising your results.  (You should remember that: 1)  if you do not understand your model, you would not be able to explain your results; 2) the choice of independent variables come from economic theory, intuition, past experience, and other studies). 

Here, you need to hypothesize the expected signs of the coefficients.

b.
Learn what others have learned about this topic- spending some time learning what others have done is an important step in doing an empirical research. Doing so will also help you formulate your hypothesis and the proper empirical strategy. Here are some places you may be interested in learning what others have already done: a) Econlit- a searchable database for research done in economics; b) Social Science Citation Index –allows you to know which authors have cited a particular study in their own work; c) National Bureau of Economic Research-NBER (www.nber.org)-which publishes current working papers on a variety of topics; d) Journal of Economic Literature-which provides summaries of a wide range of economic research. 

c.
Search or gather for Information: Search and collect your data.  If possible, it is best to forecast a series in which one has some real interest and must be able to find data for it.  Play around and analyze your data and make sure that the data series are stationary.  Use the Dickey-Fuller Tests and Box-Jerkins procedures to identify non-stationarity in your data.  Also, transform your data if necessary (e.g. in logs, as % of income, as first differences, etc.)  Plot the data against the number of observations or time.  These plots give a good indication of the general properties of the series: Are they smooth or jagged; do the series contain a trend in the mean or not?

3.
Test the Theory.  Are the results valid?  If not, go back and investigate the validity of your model, theory, or hypothesis.  You can also think about the ways you collected your data.

a.
Choosing and Fitting Models: Once you have made sure that your data are stationary (or after converting your data series to stationarity conditions), choose the models of estimation (e.g. in traditional form, log linear form, exponential form, ARM or ARIMA, etc., depending on the relationship between the dependent and independent variables as well as other econometric conditions such as a presence of heteroscedasticity, autoregressive, multicollinearity, etc., in the error terms).

b.
Use the following methods for forecasting:
i.
Explanatory or Regression Methods: Estimate the model (equation) and interpret (document) your results.  Also do some hypothesis testing and check if your results make sense and are reasonable.  If your results are not adequate, re-specify your model by changing the functional form, adding a trend, or re-specifying it in nonlinear form, etc.

ii. Time series Methods: which is predicting the continuation of historical patterns such as the growth of sales, etc? Since there are many types of Moving averages and exponential moving techniques, you just have to choose the model that fits your data. All of these techniques will be shown in class!

iii. (Box-Jenkins type) univariate time series ARIMA models. We will learn this method time permitting. If this method is not discussed in class, you only need to apply the first two methods.

Notes:  
1.
Econometric methods have been found to be useful if multiple regression methods do not work. Even though we may not have enough time to cover this technique, it can be applied pretty easily once you understand regression methods.

2.
You are expected to use all of the forecasting methods you have learned during the semester in your course evaluations. That is, if we have learned only regression and times series methods, you are expected to apply both in your course project. If I happen to cover ARIMA during the semester, I also expect you to use this method in your forecasting process of your course project.   

4.
Use different forecast evaluating methods to choose the best model – Example include: MAD, MAPE, MAE, MSE, RMSE, Thail's U, Bias, etc. See notes and your textbook regarding these forecasting evaluation methods. Your project should use at least the following forecast evaluation methods: MAPE and RMSE.  
5.
 Your empirical project should include the following:
a. An explanation of the data type, its sources, etc.

b. A review of the literature and how your work differs from others.
c. Point forecast-that predicts a single number in each forecast period.
d. An interval forecast-an interval in which you hope the realized value will lie.
e. (If possible) Unconditional and conditional forecasting.  You need to compare these forecasting models based on your in-sample and out-of-sample results.  (You need to remember that forecasting is more than plugging data into a mathematical model.  Not only do you need to explain your results and findings, you should also make sure that your model makes sense!)
f. If your data set involves time series (preferred, but not required in ECO 690), include Box-Jerkins ARIMA and econometric methods (if and only if this topic is covered in class).
g. Your model along with its estimated coefficients and all other important statistical summary results.
h. A summary of your findings and your forecasts.  Explain your forecasting results.  Are they in parallel with observed data in the past?  Are your results in accord to economic (or any other discipline) theory?

5.  Interpret your results and write the report: Are your results clear and meaningful? Are they robust? Can the results be generalized beyond your study? Here, you try to answer these questions not based on what you believe but based on what your findings tell you to say. Also, try to interpret your results based on the question you posed early on (hypothesis).
6.
Your project must also have the following general features:
a)
A topic and statement of the problem
b)
An outline
c)
The model

d) 
A review of related literature

e) 
An empirical analysis of your findings that includes the estimated regression, hypothesis testing, and concluding remarks

f)
An appendix for:

1) All of your regression results as well as graphics for the series and residuals.

 
g) 
Either a Print out version or an electronic copy of your data set itself

h)
References 

i)
It must be typewritten

Notes

1. Your project must be original and your own.  You cannot repeat a project your former colleagues (or somebody else) have done.  I do not anticipate this to happen, but if it does, it would be a complete violation of the law of the U.S. and the University.

2. Your textbook has a number of examples that are extensively used for illustration.  You should avoid duplicating these examples that the textbook uses.  That is, you can imitate your textbook but you are not allowed to duplicate (or replicate) what is in the textbook as your course project.

3. For an Extensive Review of a forecasting process, see pp. 26-30 in your textbook.

Course Project Grading Procedures:

1. Literature Review = 10%.

2. Description of the data and variables = 10%.

3. Quality in the Formulation of Hypothesis = 20%.

4. Statistical Correctness, Quality (and variety of) Forecasts, employment of Forecast evaluation methods and Quality of the Analysis of Results = 50%.

5. Organization and Quality of Oral Presentation of the Report = 10%.


AGOOD LUCK!@
