1a.)	Profit Maximization: In order to identify the level of output that maximizes profit, it is necessary to equate the marginal revenue (MR) with the marginal cost (MC) and afterwards ascertain the corresponding price. The marginal income curve for a monopolist exhibits a slope that is twice as steep as that of the demand curve.

Given the demand curve: P(y) = 24 - y
Marginal Revenue (MR) = d(TR) / dy = d(P * y) / dy = P + y * dP / dy
Since P = 24 - y, dP / dy = -1
So, MR = (24 - y) + y * (-1) = 24 - 2y
Now, the marginal cost (MC) is the derivative of the cost function: C(y) = y^2 + 12 MC = d(C) / dy = 2y
Setting MR = MC: 24 - 2y = 2y 24 = 4y y = 6
So, the profit-maximizing level of output is y = 6. Now, we can find the corresponding price: P(y) = 24 - y P(6) = 24 - 6 = 18
The monopolist will charge a price of £18 and produce an output of 6 units.
1b.)	Impact of Lump Sum Tax: The imposition of a lump sum tax does not have any influence on the curves representing marginal cost or marginal revenue. The monopolist incurs a fixed cost that remains constant irrespective of the quantity of output produced. Consequently, the effect on production will be zero. The monopolistic firm will persist in producing a quantity of 6 units. 
1c.)	Implementing a Price Ceiling to Maximize Surplus: In order to optimize the overall surplus, encompassing both consumer and producer surplus, it is imperative to identify the equilibrium price at where the demand curve intersects the marginal cost curve. This marginal cost curve serves as the supply curve for a monopolist. The equilibrium production can be determined by equating the marginal revenue (MR) and marginal cost (MC).
MR = MC
24 - 2y = 2y
24 = 4y
y = 6
So, the equilibrium output is 6 units. To find the equilibrium price, we can plug the output into the demand curve: 
P(y) = 24 - y
P(6) = 24 - 6 = 18
Therefore, the price ceiling that maximizes consumer plus producer surplus is £18, and the monopolist will produce 6 units at this price ceiling.
1d.)	Specific Tax Impact: A specific tax of £20 per unit of output will increase the monopolist's marginal cost by £20. The new marginal cost curve becomes: 
MC_new = 2y + 20.
Setting MR = MC_new: 24 - 2y = 2y + 20
4y = 4 y = 1
So, the profit-maximizing level of output with the specific tax is y = 1 unit. The tax reduces the monopolist's output significantly compared to the previous case without the tax.
2a.)	There cannot be an equilibrium where all animals act as Doves because playing Dove is not a dominant strategy for either animal. If Animal A plays Dove, then Animal B's best response is Hawk (getting a higher payoff of 20 instead of 8), and if Animal B plays Dove, then Animal A's best response is Hawk (getting a higher payoff of 20 instead of -10). In other words, each animal has an incentive to deviate from Dove to Hawk, and this prevents a situation where both animals play Dove.
2b.)	A Nash equilibrium occurs when each player's strategy is a best response to the strategy chosen by the other player. Let's analyse the payoff matrix:
· If both animals choose Hawk, neither can improve their payoff by unilaterally changing their strategy.
· If both animals choose Dove, they both get a payoff of 8, and neither can improve by changing their strategy.
· However, if one animal chooses Hawk and the other chooses Dove, the one playing Hawk receives a higher payoff (20 vs. 0).
So, there are no Nash equilibria in pure strategies. 
2c.)	To find the mixed strategy Nash equilibrium (MSNE), we need to calculate the probabilities that each animal assigns to playing Hawk or Dove to make the other animal indifferent between its strategies.
Let p be the probability that Animal A plays Hawk and (1-p) is the probability that it plays Dove. Similarly, let q be the probability that Animal B plays Hawk and (1-q) is the probability that it plays Dove.
For Animal B, we equate the payoffs of playing Hawk and Dove: 20p + 0(1-p) = 8p + 8(1-p) 12p = 8 p = 2/3
For Animal A, we equate the payoffs of playing Hawk and Dove: -10q + 20(1-q) = 0q + 8(1-q) 30q = 12 q = 2/5
So, the mixed strategy Nash equilibrium is: Animal A plays Hawk with probability 2/3 and plays Dove with probability 1/3. Animal B plays Hawk with probability 2/5 and plays Dove with probability 3/5.
3a.)	Absolute Advantage:
· The East has an absolute advantage in clothing production because it requires fewer labour hours (5 hours) compared to the West (10 hours) to produce one unit of clothing.
· The West has an absolute advantage in food production because it requires fewer labour hours (5 hours) compared to the East (10 hours) to produce one unit of food.
3b.)	Comparative Advantage: Comparative advantage is determined by comparing the opportunity costs of production. To find the opportunity cost, we compare the labour requirements for each good relative to the other.
· The East's opportunity cost of producing one unit of clothing is 10/5, or 2 units of food.
· The West's opportunity cost of producing one unit of clothing is 5/10, or 0.5 units of food.
Since the West's opportunity cost of clothing (0.5) is lower than the East's (2), the West has a comparative advantage in clothing production.
· The East's opportunity cost of producing one unit of food is 5/10, or 0.5 units of clothing.
· The West's opportunity cost of producing one unit of food is 10/5, or 2 units of clothing.
Since the East's opportunity cost of food (0.5) is lower than the West's (2), the East has a comparative advantage in food production.
3c.)	 Opportunity Cost: In the West, the opportunity cost of producing one more unit of food is giving up the production of 0.5 units of clothing.
In the East, the opportunity cost of producing one more unit of food is giving up the production of 0.5 units of clothing.
3d.)	 Maximising Production: To maximise production of both goods, each region should specialise in producing the good in which it has a comparative advantage. This leads to gains from trade and higher overall production efficiency.
· The East should specialise in producing food, as it has a comparative advantage in food production.
· The West should specialise in producing clothing, as it has a comparative advantage in clothing production.
By specialising and trading based on comparative advantage, both regions can increase their total output of both goods and benefit from mutual exchange.
4a.)	Equilibrium Amounts and Pareto Efficiency:
For each firm, the profit function is given by subtracting the cost from the revenue:
· Profit for Honey (H): π_H = R_H - C_H = 2H - H^2/100
· Profit for Apples (A): π_A = R_A - C_A = 3A - A^2/100 + H
To find the equilibrium amounts, we need to equate the marginal cost (MC) to the marginal revenue (MR) for each firm.
For Honey: MR_H = £2 (since the price of honey is £2) MC_H = ∂C_H / ∂H = H / 50
Equating MR_H and MC_H: 2 = H / 50 Solving for H: H = 100
For Apples: MR_A = £3 (since the price of apples is £3) MC_A = ∂C_A / ∂A = A / 50
Equating MR_A and MC_A: 3 = A / 50 Solving for A: A = 150
Therefore, in equilibrium, the honey farm produces 100 kilos of honey, and the apple orchard produces 150 kilos of apples. These amounts are Pareto-efficient because there is no other allocation that would make at least one firm better off without making the other worse off.
4b.)	Merged Firm's Profit-Maximizing Amounts:
After the firms merge, they act as a single entity. The profit function for the merged firm is the sum of the profit functions for honey and apples:
π_merged = π_H + π_A = (2H - H^2/100) + (3A - A^2/100 + H)
To find the profit-maximizing amounts for the merged firm, we differentiate this profit function with respect to H and A and set the derivatives equal to zero.
∂π_merged / ∂H = 2 - H/50 = 0 → H = 100 ∂π_merged / ∂A = 3 - A/50 = 0 → A = 150
The merged firm would produce 100 kilos of honey and 150 kilos of apples, which are the same equilibrium amounts as when the firms were operating independently.
4c.)	Socially Optimum Amounts:
The socially optimum amounts are those that maximize the total welfare of the society. One way to achieve this is to find the quantities where the sum of consumer surplus (CS) and producer surplus (PS) is maximized.
Consumer Surplus (CS) is the difference between what consumers are willing to pay and what they actually pay: CS = (1/2) * Price * Quantity
Producer Surplus (PS) is the difference between revenue and cost: PS = Revenue - Cost
To find the socially optimum amounts, we need to maximize the sum of CS and PS for both honey and apples. However, without specific demand and supply functions, we cannot directly calculate the socially optimum amounts.
Methods to Induce Independent Firms to Produce Socially Optimal Amounts:
· Taxes and Subsidies: The government can impose taxes on overproduction and provide subsidies for underproduction. This can incentivize firms to align their production levels with the socially optimal quantities.
· Tradable Permits: The government can issue permits for a certain level of production, which firms can trade. This creates a market for production rights and encourages firms to produce efficiently.
· Cooperative Agreements: Firms can enter into cooperative agreements to coordinate their production levels and achieve the socially optimal outcome.
· Regulation: Government regulations can set production quotas or standards to ensure that firms produce at the socially optimal levels.
These methods aim to internalize externalities and align private incentives with social welfare, helping firms produce the quantities that maximize overall societal benefit.
5a.)	Endowment and Competitive Equilibrium in Edgeworth-Bowley Diagram:
[image: ]
In an Edgeworth-Bowley diagram, the endowment allocations for agents A and B can be represented as points E_A (1,0) and E_B (0,1), respectively.
Competitive equilibrium prices occur at the point where the agents' indifference curves are tangent to the contract curve, indicating that neither agent has an incentive to trade further.
Since agent A's utility function is u_A(x,y) = x + y, their indifference curves are linear and have a slope of -1.
Agent B's utility function is u_B(x,y) = xy, so their indifference curves have a diminishing marginal rate of substitution, getting flatter as they move along the curve.
The equilibrium allocation occurs where the slope of the agents' indifference curves is equal to the slope of the contract curve.
5b.)	Contract Curve and Pareto Optimality:
[image: ]
The contract curve represents the set of Pareto optimal allocations where neither agent can be made better off without making the other worse off. It is the locus of points where the agents' indifference curves are tangent to each other.
In this case, the contract curve will be between the endowment points E_A and E_B. However, the endowment allocation is not Pareto optimal because it's not on the contract curve, and both agents can be made better off by trading with each other.
5c.)	 Competitive Equilibrium Prices and Allocations:
To find the competitive equilibrium prices, we need to find prices (p_x, p_y) at which the agents' excess demands (the difference between quantities demanded and quantities supplied) are zero.
Agent A's excess demand for good x: D_A^x = x - 1
Agent A's excess demand for good y: D_A^y = y
Agent B's excess demand for good x: D_B^x = x
Agent B's excess demand for good y: D_B^y = xy - 1
Setting these excess demands equal to zero, we get:
x - 1 = 0 => x = 1 y = 0 x = 0 xy - 1 = 0 => y = 1/x
So, at the competitive equilibrium, (x, y) = (1, 0) for agent A and (x, y) = (0, 1) for agent B.
5d.)	Derivation and Illustration of the Contract Curve:
The contract curve represents the set of allocations where both agents are indifferent. It can be found by equating their marginal rates of substitution:
MRS_A = MRS_B
For agent A, MRS_A = 1 (due to the linear utility function). For agent B, MRS_B = y/x.
Setting these equal to each other:
1 = y/x
Since x is always positive, y must also be positive.
This implies that the contract curve is the segment of the hyperbola y = x that lies within the Edgeworth-Bowley box.
Illustrating the contract curve involves plotting the points where the agents' indifference curves are tangent to each other.

6a.)	Nash Equilibrium Product Placements:
In a Nash equilibrium, neither product designer has an incentive to unilaterally change their product placement given the other designer's placement. Let's consider the decision-making process for each product designer:
Each designer wants to maximise their utility, which depends on how well their product matches consumers' ideal preferences. Consumers prefer products that are closer to their ideal point, and they incur a linear disutility based on the distance from their ideal point if they choose a product that's not their ideal.
Given this, in a Nash equilibrium, the product designers will aim to place their products where they capture the most consumers and minimise the disutility for those who are not able to get their ideal product.
Since consumers' ideal products are spread uniformly over the product space, it makes sense for the two product designers to place their products symmetrically in the middle of the interval, at positions 0.5 each. This way, each designer captures an equal share of the consumer population, and the disutility for those who do not get their ideal product is minimised.
6b.)	 Socially Optimal Locations and Comparison with Nash Equilibrium:
The socially optimal locations would be those that minimise transportation costs, considering the linear disutility consumers face if their chosen product is far from their ideal. In this case, the goal is to minimise the total disutility across all consumers.
To find the socially optimal locations, we need to minimise the sum of the disutility values for each consumer, taking into account their distance from their ideal product. This would involve a more detailed mathematical analysis and optimisation problem.
However, we can make a qualitative observation:
The Nash equilibrium placements at 0.5 each are already quite balanced and symmetric, which means the disutility is likely to be relatively evenly distributed across consumers. It's possible that these equilibrium placements also approximate the socially optimal locations since they result in a balanced distribution of consumers' preferences.
7a.)	The First Theorem of Welfare Economics:
The First Theorem of Welfare Economics, also known as the "Invisible Hand Theorem," states that under certain conditions, a competitive equilibrium is Pareto-efficient. In other words, in a perfectly competitive market with no externalities, if each individual maximises their own utility and markets are in equilibrium, the resulting allocation of resources is such that no one can be made better off without making someone else worse off.
Explanation and Economic Implications: This theorem highlights the efficiency of competitive markets. When individuals pursue their own self-interest by maximising utility, they make consumption and production decisions that lead to an efficient allocation of resources. Prices in a competitive market serve as signals, guiding resources to their most valued uses. Since no one can be made better off without harming someone else, there is no room for improving overall societal welfare without causing a negative impact on someone else's well-being.
Implications and Significance: The First Theorem of Welfare Economics underscores the importance of free markets and individual decision-making in achieving an efficient allocation of resources. It provides a theoretical basis for the belief that minimal government intervention is required in perfectly competitive markets to achieve Pareto efficiency. However, this theorem assumes perfect competition, no externalities, and complete information, which are strong assumptions that may not hold in real-world markets.
7b.)	Second Theorem of Welfare Economics:
The Second Theorem of Welfare Economics says that, under certain conditions, any Pareto-efficient outcome can be reached as a competitive equilibrium by using an appropriate distribution of initial endowments and allowing lump-sum transfers.
Explanation and Economic Implications: This theorem demonstrates that, even if initial endowments are not optimal, it is possible to rearrange resources through transfers of wealth (lump-sum payments) in a way that achieves any desired Pareto-efficient outcome. It highlights the potential for government intervention to correct market failures and redistribute resources to improve social welfare. However, these transfers must be feasible and not cause market distortions or adverse incentives.
Implications and Significance: The Second Theorem of Welfare Economics provides a rationale for government intervention, such as taxes and subsidies, to address market imperfections and redistribute resources. It suggests that, in situations where markets fail to produce the optimal allocation of resources due to externalities, monopolies, or other distortions, targeted interventions can help achieve Pareto-efficient outcomes. However, the practical implementation of such transfers and interventions can be complex and may lead to unintended consequences.
7c.)	Production Possibility Frontier (PPF):
The Production Possibility Frontier (PPF) is a graphical representation of the maximum amount of two goods that an economy can produce given its level of technology, factors of production, and efficient resource allocation.
Interpretation of the Slope of the PPF: The slope of the PPF represents the concept of opportunity cost. As you move along the PPF, producing more of one good requires giving up some quantity of the other. The slope reflects the trade-off between the two goods and indicates the rate at which one good must be sacrificed to produce an additional unit of the other good.
Economic Interpretation: The slope of the PPF reflects the relative scarcity of resources and the principle of increasing opportunity costs. As an economy specialises in the production of one good, it must allocate progressively less suitable resources to that activity, resulting in diminishing returns. Therefore, the opportunity cost of producing additional units of one good increases in terms of the foregone production of the other good.
In simple terms, the flatter the PPF slope, the lower the opportunity cost, indicating that the economy can easily shift resources between the two goods without sacrificing much output of either. Conversely, a steeper slope implies a higher opportunity cost and a more significant trade-off between the goods.
The PPF provides insights into resource allocation, efficiency, and the concept of trade-offs that societies face when deciding how to allocate their limited resources among various production options.
8a.)	Price Elasticity of Demand:
Price Elasticity of Demand (PED) measures the responsiveness of the quantity demanded of a good to a change in its price. It is calculated using the formula:
PED = (% change in quantity demanded) / (% change in price)
Given the demand function Q = 15S^(1/2) P^(-3), we need to find the derivative of Q with respect to P to calculate the percentage change in quantity demanded. Then, we'll use the formula for PED.
First, find the derivative of Q with respect to P:
dQ/dP = -45S^(1/2) P^(-4)
Now, calculate the percentage change in quantity demanded:
% change in quantity demanded = (dQ/dP) * (P / Q) = (-45S^(1/2) P^(-4)) * (P / (15S^(1/2) P^(-3))) = -3/P
The percentage change in price is just 100% since it's a simple price change.
Now, calculate the price elasticity of demand:
PED = (% change in quantity demanded) / (% change in price) = (-3/P) / 100% = -3/P
Explanation and Comments: The price elasticity of demand depends on the price (P) but not on the amount of scandal reported (S). The elasticity is not constant over all prices; it varies inversely with the price. As the price increases, the price elasticity of demand decreases, indicating that demand becomes less responsive to price changes at higher prices.
The fact that the price elasticity of demand is negative (as it typically is for most goods) means that the demand for the Daily Outrage is elastic; an increase in price would lead to a proportionally larger decrease in the quantity demanded, and vice versa.
8b.)	 Profit Maximising Price:
The formula to calculate the profit-maximizing price using price elasticity (ε) and marginal revenue (MR) is:
MR = P * (1 + 1 / ε)
Given that MR = d(Q*P) / dP, we have:
MR = (dQ/dP) * P + Q
Substitute the derivative dQ/dP from the previous calculation:
MR = -45S^(1/2) P^(-4) * P + 15S^(1/2) P^(-3)
Now, plug this into the profit-maximizing price formula:
P * (1 + 1 / ε) = -45S^(1/2) P^(-4) * P + 15S^(1/2) P^(-3) + 15S^(1/2) P^(-3)
Simplify:
P * (1 + 1 / ε) = -45S^(1/2) P^(-3) + 30S^(1/2) P^(-3)
Solve for ε:
1 + 1 / ε = -15 + 10
ε = -1 / 5
Since PED was calculated as -3/P, we have ε = -1 / 5. This matches our earlier calculation.
8c.)	Maximizing Profits with Profit-Maximizing Price:
The profit function for the newspaper is:
Profit = Total Revenue - Total Cost = (P * Q) - (10S + 0.10Q)
Substitute Q from the demand function and P from the profit-maximizing price formula:
Profit = [(-3/P) * (15S^(1/2) P^(-3)) * P] - (10S + 0.10 * (15S^(1/2) P^(-3)))
Simplify and solve for S:
Profit = -45S^(1/2) + 15S^(1/2)P^(-3) - 10S - 1.5S^(1/2)P^(-3)
Profit = -30S^(1/2) - 10S + 15S^(1/2)P^(-3)
To maximize profit, take the derivative of the profit function with respect to S, set it equal to zero, and solve for S. The resulting value of S will give you the amount of scandal that maximizes the profits of the newspaper.
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