Economics Quantitative methods
*Assignment will be submitted to turn it in/plagiarism detector website*

1. Type your answers nicely in a Word document.
2. All supporting data and calculations must be submitted in an Excel File along with the Word File.

Excel data references: 
1. Housing excel sheet, this data set contains the following data for 150 homes sold recently in a large city

Price: In US Dollars 
Beds: Number of bedrooms in the house 
Baths: Number of bathrooms
Garage: Number of cars that can be parked in a covered space (like a grage) 
Sqft-House: Finished Sq-ft for the house 
Sqft-Land: Sq-ft of the land on which the house sits 
Kitchen: If the kitchen is updated: 0 means not updated & 1 means updated 
Roof: Number of years of useful life left for the roof 
Age: Age of the house

2. Enplanement excel, Enplanements for U.S. Air Carrier International, Scheduled Passenger Flights, Thousands, Monthly, Seasonally Adjusted.
This is a monthly data starting on January 2000 and ending December, 2019. 




PART 1: By using the Housing.xlsx data, answer the following questions
1. Test the following hypotheses and also state the alternate hypothesis in each case. Write a sentence or two summarizing your conclusion after you have completed each hypothesis testing.
Hypothesis 1 Average price per sq-ft of houses with ≤ 3 bedrooms is more than the average price per sq-ft of other houses. (Use the sq-ft of the house only) 
Hypothesis 2 Average price per sq-ft of houses with updated kirchen is more than the average price per sq-ft of other houses.
 Hypothesis 3 Average price per sq-ft of houses with ≥ 15, 000 sq-ft of land is more than the average price per sq-ft of other houses. 
Hypothesis 4 Average price per sq-ft of houses with ≥ 10 years of usable roof life left is more than the average price per sq-ft of other houses. 
Hypothesis 5 Average price per sq-ft of houses with ≤ 10 years old houses is more than the average price per sq-ft of other houses. 
Hypothesis 6 Variance of the price per sq-ft of houses with ≤ 10 years old houses is more than the variance of the price per sq-ft of other houses. 
Hypothesis 7 Average price per sq-ft of 3, 4, or, 5 bedroom houses are basiacally equal to each other. (Hint: Think ANOVA)



2. Run the following regressions and present the results nicely. Also interpret the results carefully: 


Price per sq-ft of the house = β0 + β1(Sqf t − House) + ε (1)
 Price per sq-ft of the house = β0 + β1(Sqf t − Land) + ε (2)
Price per sq-ft of the house = β0 + β1(Roof) + ε (3)
Price per sq-ft of the house = β0 + β1(Age) + ε (4)
Price per sq-ft of the house = β0 + β1(Beds) + ε (5)
Price per sq-ft of the house = β0 + β1(Baths) + ε (6)
Price per sq-ft of the house = β0 + β1(Kitchen) + ε (7)

3. Write a short essay summarizing your results in the above regressions. Make your presentation in a simple enough format that may be understood by an average home buyer.  

PART 2: By using the Housing.xlsx data, answer the following questions. 

1. Run the following regressions and present the results nicely. Also interpret the results carefully:
 Price = β0 + β1(Sqft − House) + β2 (Sqft − Land) + ε (8)  
Price = β0 + β1(Sqft − House) + β2 (Sqft − Land) + β3(Beds) + β4(Baths) + ε (9) 
Price = β0 + β1(Sqft − House) + β2 (Beds) + β3(Baths) + β4(Age) + ε (10)  
Price = β0 +β1(Sqft−House) +β2 (Sqft−Land) +β3(Beds)+β4(Baths)+β5(Kitchen)+ε (11) 
Price = β0 +β1(Sqft−House) +β2 (Garage ) +β3(Beds)+β4(Baths)+β5(Kitchen)+ε (12) 
Price = β0+β1(Sqft−House) +β2 (Garage) +β3(Beds)+β4(Baths)+β5(Kitchen)+
β6(Age)+ε (13)  
2. Find out the predicted values of the houses for each of the models above. How do the actual values differ from the predicted values?  
3. Based on the regressions that you have estimated above, what do you think will be a good model to estimate the price of a house that you may be considering? You are allowed to run other regression models and find out if there is another model that performs better than the models above. 









PART 3:   By using the Enplanement.xlsx data, answer the following questions. Let us assume that Yt denotes the number of passengers who enplaned in month t. By that logic, if Yt represents the data for December, 2018, then Yt−1 represents the data for November, 2018, Yt−2 represents the data for October, 2018, etc. In the data t represents time that starts at t = 0 or, the beginning of the data. 
1. Present the data in a nice graph and generally describe the changes over time.  
2. Derive the 3-month, 6-month, 9-month, and 12-month moving averages of the data and present those series nicely on a graph. Generally describe the changes of the moving averages over time. (Hint: Watch the moving average video (linked at the bottom) and calculate the MAD, MSE, and MAPE to answer this question. It will be pretty straightforward once you watch the video.)  
3. Watch the 3-part time series forecasting videos referenced above before you answer this question. Perform the following regressions and explain the results in a way that makes good sense.  
Yt = β0 + β1(t) + ε (14)
 Yt =β0 +β1(Yt−1)+ε (15) 
Yt =β0 +β1(Yt−1)+β2(t)+ε (16)
 Yt = β0 + β1(Yt−1) + β2(Yt−2) + ε (17) 
Yt = β0 + β1(Yt−1) + β2(Yt−2) + β3(t) + ε (18) 
Yt = β0 + β1(Yt−1) + β2(Yt−2) + β3(Yt−3) + ε (19) 
Yt = β0 + β1(Yt−1) + β2(Yt−2) + β3(Yt−3) + β4(t) + ε (20) 
Yt = β0 + β1(Yt−1) + β2(Yt−2) + β3(Yt−3) + β4(Yt−4) + β5(t) + ε (21)  
4. Which of the above forecasting models estimated above works best for the data that we have? (Hint: First calculate the predicted values from each of the equations. Watch the moving average video (linked at the bottom_ and calculate the MAD, MSE, and MAPE (for the difference between the actual and predicted values) to answer this question. It will be pretty straightforward once you watch the video.) 

[bookmark: _GoBack]VIDEO NEEDED FOR PART 3: https://youtu.be/mC1ARrtkObc 
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