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(25 points)

Set up a model of two producers (each producing a single commodity) and one final consumer to discuss the
economic incidence of a sales tax of 5% ad valorem partially on one of the two commodities in the general
equilibrium framework, in which markets are interlinked and supply and demand interact to determine a
market-clearing price in each market.

Note: You will have to state first the assumptions underpinning the model, including: technology of
production, behavior of factor suppliers, market structure, total factor supplies, consumer preferences.

(25 points in total, from 5 sub-questions)
Suppose that two swine farms are located along.ariver=Fhe upstream swine farm (x) has a production function

of the form:
X =2000(Lx)*",
where Ly denotes labor employed per day by farm x, and X denotes ottput level of the upstream swine farm
x in kilograms. The downstream swine farm (v).has-asimilar production technology, but its output may be
affected by the effluents farm x discharges‘into the river. The production technology of farm y can be
described as follows:
- {ZOOO(LY)O'S(X SRS F X,
2000(1y) 9>, for X< X,
where Ly denotes labor employed per day by farm y, and Y denotes output level of the downstream swine
farm y in kilograms; X is the river’s.natural capacity for neutralizing watenborne pollutants—Ilet’s assume
Xo amounts to 38000 in this case. :
Production process of farm x would have no efiect on fazm¥ ifparameter a gquals zero. However, if a is less
than zero, an increase in the output of farm x above Xgwould drive down farm y’s output.
Assuming pork sells for one doliarper kilo and the prevailing daily wape s fifty dollars.
(a) (5 points) ,
Discuss the optimal output and labor employment decisions of farms x and y under the scenario where
there are no externalities.
(b) (5 points)
Discuss the optimal output and labor employment decisions of farms x and y under the scenario where
there are negative externalities, say, a = -0.1.
(c) (5 points)
Discuss the inefficiency under the decentralized profit maximization as in sub-question (b), by contrasting
with the decisions of output and labor employment of both farms under a merger.
(d) (5 points)
Discuss the social marginal productivity of labor input into the negative externality generating farm x
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(e) (5 points)
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once the two farms are merged, and contrast it with the case of decentralized profit maximization.

An alternative proposal to remedy the externality problem of the aforementioned case could be to tax on
the upstream farm x so that its output would reduce to a level at which the externality vanishes. What rate
of such a Pigovian tax would you suggest to the Minister of Agriculture and Environment? And also brief
the Minister on the consequence of output and labor employment of the two farms.
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