QUEEN’S UNIVERSITY
DEPARTMENT OF ECONOMICS
MIDTERM EXAMINATION

Economics 390

February 26, 2009 Instructor: John M. Hartwick

Time Allowed: 75 minutes.

Part1

Do Two (2) (ten marks each).

3 1)

3)

Part I

The L.C. Gray problem analyzes the extraction program of say oil for a competitive oil
extractor-seller which maximizes profit for the firm. Describe “profit” of the firm and
conditions for “profit maximization”.

An oil extraction firm loses value each period because in each successive peried it owns
less oil. Explain this “value loss™ amount and how this amount shows up in the annual
“profit account” of the firms.

Kuwait can be viewed as a simple oil extracting competitive, L.C. Gray firm. Explain
how Kuwait can maintain a non-declining income stream for itself (the nation}), even
though it is stuck with less oil in the ground, year after year.

Do Two (2) (ten marks each).

a)

* b)

An intuition about monopoly extraction of an oil stock is that there will be a “high” price
at each date. Relate this intuition to the pace of extraction under monopoly relative to say
a competitive extractive program. Make a careful, precise demonstration of the speed of
extraction under monopoly relative to say perfect competition.

The great quest in public finance is for government revenue that flows in while leaving
the “free market” as UNDISTURBED as possible by taxes. How does Samuelson’s
taxation scheme for a competitive firm leave the firm’s extraction path UNDISTURBED?




d)

Nordhaus shifted economists’ attention from the issue of running out of oil to viewing oil
as a “transition” source of energy. Explain how “cheaper” fusion power will show up in
current energy prices (oil price) in the world.

Hotelling’s r % rule “breaks down” when different sources of oil are not homogeneous.
Explain.
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