Question 6) The great recession, one of the worst economic declines in the U.S. history, officially lasted from December 2007 to June 2009. The collapse of the housing market — fueled by low interest rates, easy credit, insufficient regulation, and toxic subprime mortgages — led to the economic crisis. During this recession, many home owners in Santa Maria-Orcutt county in California who had very high mortgage rates decided to either sell their homes (regular sale or short sale) or were forced to go with the foreclosure. Here is a description of these terms:
Short Sale: If you owe more on your loan than your home is worth and need to sell your home, the transaction is called a short sale. You can only do a short sale if your lender approves it, because they must agree to take less money than they’re owed. To qualify, you must prove financial hardship with documentation. For example, you could document that you lost your job and no longer have income to cover your housing payments[footnoteRef:1]. [1:   https://www.zillow.com/mortgage-learning/short-sale-or-foreclosure/?118132884716kwd-314143794390499591506681 ] 

Foreclosure: If you’re in a financial hardship situation and stop making your payments, a foreclosure will be the ultimate result whether you owe more than your home is worth or not. When you miss a payment, it’s called default. You’ll get a notice of default from your lender when you become 30 days late on your mortgage. If you continue to miss payments after that, you’ll eventually receive notices telling you that the lender will begin foreclosure, which will result in the lender repossessing and selling your home [footnoteRef:2]. [2:  https://www.zillow.com/mortgage-learning/short-sale-or-foreclosure/?118132884716kwd-314143794390499591506681 ] 

Use the dataset in Excel file to come up with a good cost estimating relationship (CER) between some or all of the following independent variables xi: size of the home in ft2, number of bedrooms, number of baths, price per ft2 ($/ft2), etc.) and the dependent variable y=price ($) OR ($/ft2). Feel free to make any required adjustments and data processing to have a good reliable CER model.
a) Show your CER and cost model with proper ANOVA, treatment of outliers and table of coefficients
b) If you own a construction company and your company builds 3 types of the homes: (basic homes with an average cost of $200/ ft2), (deluxe homes with an average cost of $300/ ft2), and (luxury homes with an average cost of $400/ ft2). Where do you put these points in the CER curve? What conclusions can you draw from this CER?





Question 7) Table 1 below is the actual cost numbers (between 2011-2020) and some cost projections (2021-2030) for three water electrolyzer technologies. Use proper analysis to estimate the learning curve parameters and show final equations for PEM, alkaline and SOEC. 
Table 1. Electrolyzer deployments between 2011-2020 and projections 2021-2030
	Year
	Cumulative GW (PEM)
	Cumulative GW (Alkaline)
	Cumulative GW (SOEC)

	2011
	
	1
	0.5

	2012
	
	1.5
	1

	2013
	
	2
	

	2014
	1
	3
	1.5

	2015
	2
	4
	

	2020
	4
	6
	2

	2025
	6
	8
	4

	2030
	8
	16
	8



Table 2. Compilation of Current and Projected Costs of Electrolyzers
	Current and Projected Costs of Electrolyzers from Selected Sources of the study “Economics of Converting Renewable Power to Hydrogen” by Dr. Gunther Glenk and Dr. Stefan Reichelstein 

	Source Name
	Electrolyzer Type
	Year
	Median Price
	Low Price
	High Price

	Anonymous2014-1

	PEM
	2014
	1,873 $/kW
	2,064 $/kW
	1,680 $/kW

	Anonymous2015-1

	Alkaline
	2015
	1,787 $/kW
	1,700 $/kW
	1,873 $/kW

	Anonymous2015-2

	Alkaline
	2015
	1,744 $/kW
	1,744 $/kW
	1,744 $/kW

	Anonymous2015-3

	Alkaline
	2015
	1,659 $/kW
	1,659 $/kW
	1,659 $/kW

	Anonymous2015-4

	Alkaline
	2015
	1,385 $/kW
	1,385 $/kW
	1,385 $/kW

	Anonymous2015-5

	Alkaline
	2015
	1,781 $/kW
	1,781 $/kW
	1,781 $/kW

	Anonymous2015-6

	Alkaline
	2015
	1,476 $/kW
	1,476 $/kW
	1,476 $/kW

	Anonymous2015-7

	Alkaline
	2015
	1,382 $/kW
	1,382 $/kW
	1,382 $/kW

	Anonymous2015-8

	Alkaline
	2015
	1,057 $/kW
	1,028 $/kW
	1,085 $/kW

	
	
	2016
	935 $/kW
	885 $/kW
	984 $/kW

	Anonymous2015-9

	Alkaline
	2015
	935 $/kW
	885 $/kW
	984 $/kW

	Anonymous2015-10

	Alkaline
	2015
	1,097 $/kW
	1,029 $/kW
	1,166 $/kW

	hydrogenenergy2016

	Alkaline
	2017
	904 $/kW
	904 $/kW
	904 $/kW

	
	
	2025
	735 $/kW
	735 $/kW
	735 $/kW

	
	PEM
	2017
	1,357 $/kW
	1,357 $/kW
	1,357 $/kW

	
	
	2025
	904 $/kW
	904 $/kW
	904 $/kW

	michalski2017hydrogen
	Alkaline
	2025
	1,054 $/kW
	1,054 $/kW
	1,054 $/kW

	
	PEM
	2025
	1,583 $/kW
	1,583 $/kW
	1,583 $/kW

	microbenergy2017

	PEM
	2017
	1,753 $/kW
	1,357 $/kW
	2,149 $/kW

	
	
	2020
	1,300 $/kW
	1,131 $/kW
	1,470 $/kW

	micropyris2016
	Alkaline
	2017
	1,131 $/kW
	1,131 $/kW
	1,131 $/kW

	
	
	2018
	904 $/kW
	904 $/kW
	904 $/kW

	
	
	2019
	565 $/kW
	565 $/kW
	565 $/kW

	
	
	2020
	565 $/kW
	565 $/kW
	565 $/kW

	siemens2017

	Alkaline
	2017
	1,131 $/kW
	904 $/kW
	1,357 $/kW

	
	
	2030
	565 $/kW
	565 $/kW
	565 $/kW

	
	PEM
	2017
	1,413 $/kW
	1,131 $/kW
	1,696 $/kW

	
	
	2030
	565 $/kW
	565 $/kW
	565 $/kW

	sunfire2016

	SOEC
	2012
	13,572 $/kW
	13,572 $/kW
	13,572 $/kW

	
	
	2015
	8,482 $/kW
	8,482 $/kW
	8,482 $/kW

	
	
	2017
	5,089 $/kW
	5,089 $/kW
	5,089 $/kW

	
	
	2020
	2,262 $/kW
	2,262 $/kW
	2,262 $/kW

	
	
	2025
	1,046 $/kW
	961 $/kW
	1,131 $/kW

	
	
	2030
	820 $/kW
	735 $/kW
	904 $/kW

	wind-wasserstoff2016

	Alkaline
	2011
	1,601 $/kW
	1,600 $/kW
	1,602 $/kW
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