No Excel workbook

Cigarette Taxes Answers

1) Instead of paying the government, called a tax, with a subsidy, the government pays the consumer. Use the QuantityTax and LumpSumTax sheets in this workbook to show that the consumer prefers a lump sum subsidy to a per unit subsidy. Take pictures of results as needed and explain your approach to answering the question.
A subsidy is a negative tax. Instead of the consumer paying the government (in addition to paying for goods and services), the government pays the consumer. A per unit subsidy is like a quantity tax—for each unit bought, the consumer receives a payment from the government. A lump sum subsidy is like a lump sum tax—it doesn’t matter the amounts of goods 1 and 2 that are bought; the consumer is simply given a cash award that is added to his or her income.

To analyze whether a consumer would prefer a lump sum or a per unit subsidy, we can use the QuantityTax and LumpSumTax sheets in the CigaretteTaxes.xls workbook. With no subsidy, the consumer maximizes utility as shown:
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In cell B21 of the QuantityTax sheet, we can enter “-1”—this represents a $1/unit subsidy. The consumer pays $2/unit for x1, but the government pays the consumer $1 for each unit of x1 bought. Thus, the consumer’s net price is $1/unit.

We can run Solver to find out how the consumer will do in this situation:
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Maximum utility has risen from the no subsidy scenario, but we have yet to see how the consumer does under the lump sum subsidy case. Go to the LumpSumTax sheet and cell B21 already has the equivalent lump sum subsidy amount, computed as the amount of subsidy given to the consumer when the per unit subsidy is $1/unit. Run Solver to find the optimal solution and you get:
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Maximum Utility with the lump sum subsidy is higher than the no subsidy and per unit subsidy scenarios. This shows that the consumer prefers the lump sum subsidy over the per unit subsidy. Q.E.D.

2) Draw a graph that depicts the subsidy case. Make sure to include the quantity and lump sum subsidy optimal solutions. Use Word's Drawing Tools and label everything.

Your graph should show that the lump sum subsidy is preferred over the quantity subsidy.
The consumer theory graph that compares quantity and lump sum taxes can be a confusing graph for students because there is a lot going on. Perhaps it will help you to understand the graph if we proceed by showing each layer of the graph.

The first layer is simply the initial solution:


The next layer shows what happens with a per unit subsidy:


Then we add another layer to show the lump sum subsidy. The lump sum subsidy budget constraint has to go through the optimal choice bundle with the per unit subsidy so that the lump sum subsidy is equivalent in value to the per unit subsidy. It also has to be parallel to the original budget constraint.


Here’s the whole thing put together:


3) Can the Theory of Consumer Behavior handle the case of a nonsmoking consumer?

If not, why not; if so, depict this case with the canonical consumer theory graph and explain what's going on.
Of course it can—the Theory of Consumer Behavior is extremely flexible.

If you are a nonsmoker, that means you don’t want to buy any x1 (cigarettes) at all. There are several ways to make this happen. Perhaps the easiest is to make x1 a neutral good (or even a bad). If x1 is neutral, the indifference curves are horizontal lines and satisfaction increases in a strictly northern direction. The canonical consumer theory graph would look like this:


The consumer would maximize satisfaction by spending all of his or her income on x2, buying none of x1 and we would call this person a nonsmoker.
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Note that the Lump Sum Subsidy line must go through the Quantity Subsidy optimal point.
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Budget constraint with Quantity Subsidy slope – (p1-s)/p2





Budget constraint with Lump Sum Subsidy slope – p1/p2
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