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The ‘Big Dig’ Project
Question 1
Cost benefit analysis
The above-mentioned project is a very crucial mega project to the society and the entire economy of Massachusetts in long run and short. However, some social cost benefits, positive and negative externalities are experienced. We shall analyze and account for every cost and benefit experienced or expected in the course of construction or after construction dynamically.
Cost Benefit analysis
Costs
	CATEGORY
	ITEM
	QUANTITY
	PRICE 
	TOTAL

	Real costs
	Materials
	7 years 
	$45 M @ year
	 $315 M

	
	Labor
	7 years
	$ 20 M @ year
	$ 140 M

	Intangible costs
	Workers compensation
	35 hours for 7 years= 245 hrs
	$ 15 per hour @ year
	$ 3675

	TOTAL
	
	
	
	$455 003 675




Benefits
	CATEGORY
	ITEM
	QUANTITY
	PRICE
	TOTAL

	Intangible benefit
	Park Valuation
	100 000 workers @ $ 40 annually
	@ $ 40 * 100 000
	$ 4000 000

	
	Discount rate
	7 year 
	@ 5% yearly
	






Discounting the NPV of the Big Dig Project



Or  
Where NBi is the Net Benefit after subtracting the cost from Benefit
Total Benefit annually = $4 000 000
Plus, social benefits of time saving,35 hours annually by all 100 000 workers
Total Cost per year= 455 003 675/7 = $65 000 525
In long run, this project will generate some good returns to the economy and thus I would advocate for its implementation and execution.
Note, the population of workers is assumed to remain constant in long run as well as the flow of benefits.

1B) However, the estimations of Material costs have been given a large margin of error,50%, it is too large but due to the expected benefits of the project, such as minimizing cost of transport by 35 hours in a year, it will come along with many other benefits such as increment in production in the given economy as well as reduction in cost of production.  Otherwise, the estimated error should be minimized up to 20 % of the cost hence minimizing the cost of construction of the project.\

Question 2
2a) The cost per visit to Jellystone for5 an individual in each city.
Cost per visit is given by: cost in time * cost per min
i.e. if individual; from A takes 10 min to Jellystone, and cost per min. is $ 0.5 
10*0.5= $ 5
For city B, the individual takes 20 minutes to Jellystone
Hence 20 min * $ 0.5 = $10 
Social Discount Rate (SDR) for Time (t=0) is not considered
Since {1 + (1+r) ^t}

2b) Demand equation for both 
Inhabitant in City A and B
For City A, Qd=A -10P
For city B, Qd= B- 20P
Where Qd is the quantity demanded
A and B are the factors affecting price other than price itself. For our case they are assumed to be equal and they include income and taste & preference for the inhabitants from both cities
[bookmark: _GoBack]Therefore, Market Price is $ 0.5, price in A is 10p and price for B is 20p. 
Hence in A, P= 5 and in B, P=10






Graphically, 
Inhabitants from City A demand.
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			Ms		Qd, A
Region A represents the Consumer Surplus for Inhabitant from City A while region B represents the Producer surplus towards consumers in City A.










Demand for City B inhabitant
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	Ms.          Qd, B
Similarly, region C is the consumer surplus and D is the producer Surplus respectively
	
To get the consumer surplus, we obtain the surface area (S.A) covered by both regions and sum up using the formula ½ *B*H    
B- Base
H-Height
Ms.=Market Supply, which is equal to the total cost incurred, given as $1.5 M
For region A, Consumer Surplus (C.S) = ½ *1.5M *4.5 = 3375 000
For region C, Consumer Surplus (C.S) = ½ *1.5M*9.5 = 7125 000
3375 000+ 7125 000 = 10 500 000
2c.) Generally, the total benefits gained by Jellystone is given by:
Individual cost per visit * total no. of visits per year* total population in each city.
For city A,
Each inhibitant pays $5 per visit and goes for 10 visits annually.
$5*10 = $50 
Thus, for the whole population in city A,
$50*200 000 = $10 000 000
 For city B,
Each inhibitant pays $10 for 5 visits in a year, is $10*5 = $50
Hence the entire population in city B pays
$50 *200 000 = $10 000 000
In summation, the Jellystone Park earns $20 000 000 from inhabitants in both city A and B annually.
The total cost is estimated as $1500 000.
Thus, Net Profit = $20 M – $1.5M = $18.5 M annually.
Given that the Timber Developer wants to buy Jellystone park at $100 M, it is worth since due to contingencies, we might not be able to predict if the cost is going to remain constant annually or the profits are going to remain constant annually. Some economic factors such Inflation are un predictable to an extent and it is not catered for in this case. 



 Question 3
A.) The maximum entrance fee that would lead to maximizing the swimming pool to a capacity of 1000 is $ 10.
B.) If a $5 fee is charged for the swimmers, the consumer surplus would be as follows.
Consumer surplus will be the difference between the price swimmers are willing to pay, $10 and the market price $5
That is $10 --$5 =$5
C.) The Net-Benefit per day if the swimmers are charged $5 would be as follows.
Assuming that $5 charge would attract swimmers to the capacity, that is 1000 swimmers.
Therefore ,1000 *$5 = $5000
D.) A fee of $10 in both swimming pools would maximize the society social benefit.

	PRICE
	POOL      A   
	POOL   B 

	$8
	1200
	1000

	$10
	800
	1000



E.) The Social Marginal Benefit gained from the swimming pool will decline if the entry fee is set as zero. Similarly, the management will gain zero benefits but a loss since the pool will need to be treated at some point and that is cost of maintenance called for.  It would be wise to maintain the minimum entry fee possible rather than zero cost to avoid congestion hence maintain some degree of Social Marginal Benefit.


Question 6
A.) In the second voting, the pairwise voting out come with the majority is with the Old and the Young who went for Medium funding.
In the third voting, the Old and the Rich went with the majority vote of Low funding in pairwise.
B.) The results of majority voting depicted above does not satisfy transitivity since the Old people voted for Medium funding initially and later went for Low funding, while the other group kept on changing too. There is no overall winner in general for the majority voting
C.) Preferences of the voters are single picked as depicted in the table 2.
	
Question 7
A.) The outcome of the pairwise majority from table 3 is depicted in the second voting where the Old and the Young voted for Medium funding.
Similarly, in the third voting, the Old and the Middle age group had a pairwise voting of low funding for the hospital.
B.) The median voter in this case is the Old aged since he appears in both pairwise voting. Both of Medium and Low funding.
C.) The result of the median voter theorem holds in this case since the Old is appearing repeatedly in pairwise voting. At long last, the Old with stand with his strongest taste hence win.
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