Deadline: Week 23 – June 11th , retake week 35 – August 31st 
Length: 15 pages (I will not read anything that exceeds 15 pages)
Type: Individual
Requirements: analyze a time series with at least 2 methods among the one presented in lectures, produce some forecast and discuss the results. You need to find your own data. The essay needs to be self-explanatory: Everything you consider relevant should be in the main body (output, figures, tables..). The code can be placed in the appendix, but this is not essential. I will not read your code but you need to use R.
Window before the exam: You can ask me everything you like until 2 weeks before the exam (May 28th and August 16th).




















The next pages contain a roadmap to writing an essay on forecasting. You do not need necessarily to follow it.
You are supposed to pick up your own data and decide on your strategy. Your grade will not depend on the data you choose, however data should conform to minimum requirements:
1. The number of observation should be enough to be able to forecast
2. Data should be original, please do not investigate the unemployment rate in the US or things that we have repeatedly seen in class/workshops/assignments.
Suggestion: choose something that is interesting for you. Maybe this essay could constitute a step for your final dissertation or another work or refinement of something.
If you struggle with finding some data, here you are an (incomplete) list of databases/websites:
-	FPP2 (R package, with many database)
-	AER (R package, with many database)
-	FRED (https://fred.stlouisfed.org/)
-	OECD (https://stats.oecd.org)
-	IMF (https://www.imf.org/en/Data)
-	Danmark Statistiks (https://www.statbank.dk/statbank5a/default.asp?w=2560)
-  	Kaggle (https://www.kaggle.com/)
These are mainly economic oriented databases since I am an economist and I know economic data. It does not imply you need to work with economic/financial data only.
I recommend to use data from only one source because in this case they are already pre-processed (same length, frequency, other possible adjustments). Otherwise, this is something you need to do.
I will not evaluate the format of your essay, but, please, try to be clear and concise. In the following, you will find also suggestions for sentences.
I will not evaluate the length of the essay. If you present an essay shorter than 15 pages is ok, as far as it discusses correctly all the necessary steps.
What I will evaluate:
1) The methodology is motivated by the evidence on your data 
2) The methodology is correctly presented
3) All the relevant steps are included
4) All the relevant steps are in the right order
5) All the relevant steps are correctly discussed
6) The conclusion conforms to the evidence in steps 1-3
7) The overall quality of the methodology (methodology used, tests implemented, etc)
A “bad” forecast (fx, unreliable large confidence intervals) will not affect your grade as far as the methodology you use is correct. However, a bad forecast might indicate that you did something wrong or you did not use the right models.
Suggestion: do not spend too much space in explaining the methodology (fx, what an AR1 model is) but explain why the methodology you have chosen is right for the issue at hand (fx, the AR1 model can describe this data because it has this and that characteristics), also in comparison with others methodology (fx, the ETS model can describe this data better than X because it has this and that characteristics).

[bookmark: _GoBack]Regarding the models you can use, all models are equivalent. You do not need to use a VAR and a GETS to take 12. We will see 6 classes of models: ARIMA, ETS, time series regression, dynamic regression, VARs, dummy dependent variable. You are encouraged to use models from two different classes, but the use of two models from the same class will not necessarily affect your grade. My experience is that it can be more difficult to obtain models that display an appreciable different performance and to discuss them appropriately. This generally complicates the discussion of the evidence and it makes easier to do mistakes.

















HOW TO STRUCTURE AN ESSAY ON FORECASTING
With useful phrases[footnoteRef:1] [1:  Phrases were taken from https://www.phrasebank.manchester.ac.uk/reporting-results/ (access date 12-03-2021)] 


Introduction
Start by clearly positioning the paper on a theoretical field. You need to establish the context, present the problem and show its importance. This should answer the questions of “what” you want to study and “why”. Useful phrases:
· X is among the most important factors for …
· X is a classic problem in …
· X plays a critical role in
State what is your research question, define what is the objective of the paper. Useful phrases:
· The paper will try to forecast …
· This essay aims to explore the relationship between …
Describe the research design and method. This should answer the question of “how” you study what you wanted to study. Useful phrases:
· This investigation will use the X and Y models …
· This paper follows an empirical strategy to forecast …
[don’t go too much in detail: just mention the time series and briefly the method. You’ll go more on details in the method section]
Anticipate what are the most important findings of your research and why is it relevant. Useful phrases: 
· The study recommends using the method X if we want to forecast Y…
· The implications/recommendation are…
[you will go more on details in the discussion section] 
 [It is good to have a draft of the introduction from the beginning, to test if what you’ll do makes sense and if the argument holds… however keep in mind that this is usually the last part that one writes, i.e. after all the rest is ready and you know exactly what is that you claim. Stay within one and two pages.]

Data
Present your data. Always start with the data coverage (time/country), frequency, and total observations number.
Explain why your data are good for your purpose.
· Thanks to this data I can present forecast for X periods ahead …
· This dataset allows analyzing how X will behave in the future, which is relevant because…
Discuss the main features of your time series with the help of graphs and tests. You need to be detailed and refer to the various plot. A good idea is to number the figures and tables.
· In Fig. X shows the presence …
· From Table X we can see …
If necessary, present and discuss data transformation.

Methodology
Describe your research design and method. You should answer the following question: given the information on the data I discussed above, what could be the right methodological choice? 
Briefly present the methodology you will use, and why they are the correct choice given your data. 

Results
Apply the methodology(ies) to your data. Discuss the results and the performance of the methodologies.
Present your forecasts with the help of graphs, tables, tests, and statistics. Cross validate your results.
· In Fig. X shows the presence …
· From Table X we can see …

Conclusions
This is a short section aimed at summarizing the whole research and the main findings (“the aim of the present research was to…”, “the study has shown that…”, “the results of this research support/contradict the idea that…”). It can also include acknowledgement of limitations, ad suggestions for further research or speculation for the future. 
General implications/recommendations are usually included in the conclusions. Useful phrases for setting out implications/recommendations
· These findings suggest that in the future X is going to …
· A reasonable course of action given my forecast could be …
· This study suggests that X should be avoided if you want to forecast Y …
· Taken together, these findings do not support strong recommendations to …
