[bookmark: _GoBack]Problem II: Assume the owner of a large ranch is considering selling his land. There are many potential buyers interested in buying his land who compete a la Bertrand for the right to buy this land. They believe there might be oil under his property. Assume an investor would be willing to pay him $23 mil. if there was oil for sure and $5 mil. if there was no oil. Assume the rancher would be willing to sell his land for $17 mil. if there was oil and for $3 mil. if there was no oil. Assume there is a 50-50 chance that there is oil indeed under his property.
a) What is the outcome if neither the rancher, nor the investors know for sure whether there is oil or not? Calculate the expected proﬁts and also explain the proﬁts or losses in each possible state of nature. (E(π) = 4) 
Willingness to pay = 23*.5 +5*.5
= $ 14
Willingness to Accept = 17*.5+3*.5
= 8.5 +1.5
= $ 10
Profit = 14 -10
= $ 4

b) Assume now that the rancher knows for a fact whether there is oil or not, but the investors still don’t know (asymmetric information). What will be the outcome under this scenario?
Investor willingness to pay will remain same: = $ 14
But Rancher either will accept 17 or 3 depending on fact if there is oil or not.





Problem V: There are two people who apply for a job. One is highly skilled, the other one is not. Their productivities (proﬁts that they bring to the employer) are Πh = 1000 and Πl = 300. Their reservation wages are wh = 500 and wl = 100.
a) Assume the employer can distinguish who is highly skilled and who is not. Who will get hired and at what wage? Assume he can hire both or just one of them depending on which is more proﬁtable. What will be the proﬁt for the employer? (π = 700)
Now employers can distinguish high and low type
of high types Πh = 1000 – 500 
= 500
Output - cost 
= productivity – wages paid  
Low types Πl = 300 – 100 
= 200  
Since total Π is higher when he employs both H and L 
= Πh + Πl 
= 500 + 200  
= 700

b) Assume the employer cannot distinguish between workers. What is the wage that he would oﬀer, who will get hired and what will the proﬁt for the ﬁrm in this case? (π = 300)
Since he can’t distinguish between the two types; so he will pay average wages
Profit of each type = 0.5
Therefore, 
= (0.5 × 500) + (0.5 × 100)
= 250 + 50
= 300
c) Can the employer do better than this? Design an optimal mechanism based on signaling through education. Assume the costs for one year of education are ch = 10 and cl = 50. You need to ﬁnd wages for the two types, and a level of education that results in a separating equilibrium (is both individually rational and incentive compatible). What will be the employer’s proﬁt in this case? What is the cost of information associated with this problem? (π = 600)
Since CH = 10, CL = 50, WH = 500 and WL = 100
For high type, for signaling eqn.;
 WH - WL > CH e } incentive compatible
e- level of education required
so 400 > 10e and eα =< 40; for low type ; WH - WL < CL e
Cost of acquiring education should be less than the one in wages, 
of low types becomes as high type 
400 > 50e and eα > 8
Now participation constraint must be satisfied 
WH - CH e > 0
Since no outside opportunity option is given, so if the high type doesn’t work, he gets zero outside.  
So 500 – 10e > 0, 500 > 10e, eα =< 50  
thus eα e [8, 10]
Now high type chooses eα = 40, 
Total costs associated = 40 × 10 
So π to employees = productivity – cost  
= 1000 – 400
= 600 
Cost of acquiring profit = 400
Problem VI: Apple used to produce two diﬀerent versions of the IPhone, IPhone 5s and IPhone 5c. Assume the cost of production is zero. There are two types of consumers on the market, knowledgeable consumers and kids. Knowledgeable consumers value the IPhone 5s at $220 for its superior technology and the IPhone 5c at only $120. Kids don’t know that much about technology and they like colors a lot so their valuations are $110 for the IPhone 5s and $100 for the IPhone 5c. Apple is designing a pricing strategy to sell the IPhone.
a) Apple is considering a price discrimination strategy to sell the IPhone 5s to knowledgeable customers and the IPhone 5c to kids for two diﬀerent prices. Write down the individual rationality and incentive compatibility constraints for the two types of customers. Find the optimal prices. (PL = 100,PH = 200) 
Apple is a monopolist firm. So it practices discretionary pricing strategy. In the above part (a) It has segregated the market as the knowledgeable consumers and kids. It follows a price discrimination strategy wherein the knowledgeable consumers will be ready to pay the price as high as $ 220 for 5s as the demand for the product is inelastic or less elastic. On the other hand optimal price for the kids to buy 5c will also be high. As the demand for the product is inelastic and apple is a monopolist so kids will be willing to buy the product at any price irrespective of the feasibility. Also a monopolist firm will try to maximize the profits so it will take the advantage of the price discrimination strategy which will help the firm earn its revenue and expand.   

b) Assume there are N total consumers and the proportion of knowledgeable consumers is φ. That means there are φN knowledgeable consumers and (1−φ)N kids on the market. Write the proﬁt function of Apple if the price discrimination mechanism is put into action. 
since the firm is practicing price discrimination policy it will charge $ 220 for 5s from knowledgeable customers and $ 120 for 5c from kids so total revenue will be calculated as price into quantity i.e $220* φN + $ 120* 1. ?? And we have learned from above that production cost is 0 so profit will be calculated as TR-TC Which here will give the following profit function $220* φN + $120*1?? N  
c) Apple is also considering not selling to kids at all and only oﬀering the IPhone 5s for $220 to knowledgeable consumers. What would be the proﬁt in this case? 
It is given that the cost is zero. Also, the valuations of knowledgeable consumers are $220 and $120, and valuations of kids are $110 and $100. Assume that there are x knowledgeable consumers and y kids.
In case apple sells 5s for $220, the knowledgeable consumers would purchase it, and apple would generate a profit of $220 per phone, as cost is zero. Also, as there are x knowledgeable consumers, the total profit of apple would be $220x.
d) For which values of φ will Apple ﬁnd it proﬁtable to oﬀer both types of phones and sell to both knowledgeable consumers and kids? (φ ≤ 5/6)
 Note that Apple cannot separate one market from other, ie they can't set different prices for knowledgeable consumers and different price for kids, as if they set less price for kids, the knowledgeable consumers would know and purchase only at that price and not above. Now, suppose there are consumers among knowledgeable consumers who would buy 5s and b consumers among knowledgeable consumers who would by 5c, and there are c consumers among kids who would buy 5s and d consumers among kids who would by 5c. Hence, [image: x= a+b]and[image: y = c+d].
Hence, if Apple sets price according to knowledgeable consumers, then their profit would be [image: \pi_x = 220a + 120b], as no kid would buy since their reservation price is lower than the price settled. Also, if Apple sets price according to kids (and hence knowledgeable consumers also), then their profit would be[image: \pi_{x,y} = 110(a+c) + 100(b+d)], as knowledgeable consumers would buy as their reservation price is above than the price settled.
Hence difference is [image: \pi_{x,y} - \pi_x = 110(a+c) + 100(b+d) - 220a - 120b]or [image: \pi_{x,y} - \pi_x = 110c + 100d - 110a - 20b]. If[image: \pi_{x,y} - \pi_x > 0], i.e. [image: 110c + 100d - 110a - 20b > 0]or[image: 110c + 100d > 110a + 20b], then it would be better to set the price according to kids. Otherwise, if [image: \pi_{x,y} - \pi_x < 0]or [image: 110c + 100d < 110a + 20b], then it would be better to set the prices only for the knowledgeable consumers. However, if [image: \pi_{x,y} = \pi_x]or[image: 110c + 100d = 110a + 20b], then doesn't matter according to whoever's valuation's price is set, profit would be the same.
What is to be noted is that, what matter in this scenario is that how many buyers are there in each category of a, b, c and d. That will decide which pricing strategy is best for apple.








Problem VII: A monopolist can produce two slightly diﬀerent versions (qualities) of a product. There are two types of customers on the market: high types with valuations 250, and 150 respectively for the high and low quality, and low types with valuations 100, respectively 50 for the high and low quality. Assume there is only one consumer of each type. What is the optimal pricing strategy for the monopolist? Price discrimination or just oﬀering a single quality and price? Assume it costs nothing to produce these products and consumers only buy one unit of the good (either high or low quality). (π = 250)
First Type of Customer:  
High Type = 250
Low type = 150
Second Type of Customer:  
High Type = 100
Low Type = 50
Cost of Production is Zero.
Price discrimination can be excercise here:
High quality with different prices, then profit = 250+100
= $350
Low quality with different prices, then profit = 150 +50
= 200
If single price is decided equal to 250, then second customer will choose to buy nothing
Price discrimination with high quality good would be profit maximizing strategy.





Problem VIII: A popular clothing company sells t-shirts on a market populated by two types of consumers: snobs and commoners. There are 100 snobs and 200 commoners on this market, but it is impossible for the ﬁrm to distinguish snobs from commoners. The company can produce two types of t-shirts: branded t-shirts with a large company logo conspicuously placed on the chest, and non-branded t-shirts with only a very small logo on the sleeve. Snobs place a valuation of $200 for a branded t-shirt and a valuation of $100 for a non-branded t-shirt. Commoner’s valuations are $80 for a branded t-shirt, respectively $50 for a non-branded one. Assume for simplicity that the costs of production are zero.
a) Assuming a uniform pricing strategy (only one type of t-shirt produced and sold at a uniform price), what is the maximum proﬁt that the ﬁrm can earn? (π = 24000)
MC = dC/dQ = yv
For a competitive market, P = MC;
V = p/4
Supply of 5 t-shirts = V – 5 × v = 5p/4
At equilibrium; Supply = Demand
5p/4 = 225 – 10P
P – 20 and V* = 25 (t-shirts sold in the short sum)
b) Assuming a second degree price discrimination strategy (both t-shirts are sold for diﬀerent prices to diﬀerent customers), what are the prices and the proﬁt for the ﬁrm? (π = 25000)
In the long run P = min ATC
ATC = C/V = 20/V + 2V
ATC would be minimized when d (ATC)/ dv = 0
20/V2 = 2
V = 3.16
P = 12.65
V* = 225 – 10x
= 12.65 = 98.5
c) What is the most proﬁtable strategy if we now have 250 snobs and 200 commoners on this market? Specify the price/prices and the resulting proﬁt. Don’t guess, analyze both strategies (uniform pricing and price discrimination) and choose the one with higher proﬁts. (π = 50000)
Sudden decrease in number of laborers will increase the level of output per worker but the growth rate in long term would remain the same as before decrease in labor. In the short run, growth rate will increase but in the long run it would remain the same.

d) Suppose we realize all snobs have a tattoo on their forehead or something similar that makes them easily identiﬁable and suppose we can prevent resales between commoners and snobs. How should we price these products and what would be the resulting proﬁt? Do this for both of the above scenarios (100/200 and 250/200 snobs to commoners) and compare to your best proﬁts from before. (π = 36000/π = 66000)
A one-time increase in savings rate will change the level of output increasing the growth rate of output. In the short run, the growth rate of output per worker increases but in the long run growth rate returns back to old level. But the level of output per worker will be higher than the old level.












Problem IX: Consider the following valuations table for ﬁve consumers willing to purchase two diﬀerently colored T-shirts:
[image: ]
a) Assuming no production costs, what is the most proﬁtable way to price these two goods independently? What are the prices and resulting proﬁt? (π = 225)
From the above table, it is clear that the least valuation for blue T-shirts and pink T-shirts are 10 and 15 respectively. Therefore, the most profitable price of Blue T-Shirts = $10 and pink T-shirts = $15
b) Assuming no production costs, what is the most proﬁtable way to price these two goods using bundling? Analyze both pure and mixed bundling, state the prices and resulting proﬁts and choose the best option. (π = 310)
We can show the valuation table as follows:
	Consumer
	Valuation for Blue T-shirts
	Valuation for Pink T-shirt
	Bundling valuation of both shirts

	John
	50
	15
	65

	Bob
	40
	30
	70

	Tim
	35
	35
	70

	Jennifer
	25
	45
	70

	Maria
	10
	50
	60


From the above table, the least bundling valuation for both T-shirts is 60. Therefore, the pure bundling price should be $60. Again, the most profitable prices for both blue and pink T-shirts are $10 and $15 respectively. Therefore, the mixed bundling price for two T-shirts should be $10+$15 =$25
In this case, pure bundling is best option.



c) Assuming costs of production of $27 per t-shirt (regardless of color), what is the most profitable bundling pricing strategy? Specify whether it’s better to use mixed or pure bundling, then record the optimal prices and resulting proﬁt. (π = 94)
Again if the costs of production per T-shirt (Blue or pink) = $27. Then bundled cost of both T-shirts = $54 which means that it is better to use pure bundling for maximum profits.
Pure bundling price = $60 and profit per bundle = $60-$54= $6.


















Problem X: The market demand for a product is given by P = 30 − 3Q. Assume the marginal cost of production is constant, MC = 6.
a) What is the optimal two part tariﬀ for a producer on this market? What is the resulting proﬁt?
In a two part tariff scheme, price is generally set equal to marginal cost and at that quantity, the entire consumer surplus is considered as the second part of price which is the fixed fee. 
In this case P = MC results in 30 - 3Q = 6 or Q = 24/3 = 8. 
Hence CS = 0.5*(Max price - MC)*qty = 0.5*(30 - 6)*8 = $96. 
Profit = CS = $96 per consumer. 
Pricing scheme: $6 per unit and $96 as fixed fee.
 b) Assume now that there are two groups of consumers, one with the demand given above, and another group with a higher demand given by P = 30−2Q. Also assume marginal cost is zero. What are the optimal two part tariﬀ and the resulting proﬁt under this scenario?
In this case P = MC results in 30 - 2Q = 0 or Q = 30/2 = 15. 
Hence CS = 0.5*(Max price - MC)*qty = 0.5*(30 - 0)*15 = $225. 
Pricing scheme: $0 per unit and $225 as fixed fee.
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