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Duration: 90 mn. No document, no calculator allowed. Answers can be formulated in French or English.

Exercise 1. Markets for loans: Cournot vs Stackelberg

We consider an oligopolistic banking sector with two banks, bank 1 and bank 2, that operate

in the market for loans.

e The inverse demand function for loans of the individual bank ¢ € {1,2} is given by: r;(L;, L;) =
m — 2bL; — bL;, with j € {1,2}, j # ¢, and b > 0, where: 7; is the interest rate on loans
of bank ¢; b is a measure of the cross—interest rate effects which is worth half the slope of
the inverse demand function with respect to L;; m is the intercept of the inverse demand

function for loans; and L; € R* is bank ¢’s individual volume of loans (in billions of euro).

e The cost function of bank i is given by: C;(L;) = ¢ L;, where ¢, is the marginal cost of loans

which is constant and equal for both banks.

e The net position of each bank reflects its balance sheet constraint, and is given by: M;(L;) =
—(1—p)L;, where p € (0,1) is the capital requirement ratio, i.e., the fraction of loans (assets)

used for minimum capital (equity) requirements.

e Banks borrow their negative net position at the interbank rate rcp € (0, 1) exogenously set

by the Central Bank.

e The pI‘Oﬁt of bank i is given by 7T7,'(Li7 L]) = T’Z'(Li, [JJ)LZ — CZ(L,L) + TCBMZ'<L1')-



Part A. Cournot game

We first consider the Cournot game where the banks simultaneously compete in loan quantities.

a) Determine the volume of bank i’s loan L; that mazximizes its profit given its competitor loan
volume L;.

b) Determine the pure strategies Nash equilibrium (L{, LS).

c) How does it vary with cp, rcg, m and p? Explain.

d) What are the resulting lending rate (rlc,rg) ¢

e) Numerical application: give the levels (LS, LS, r$,r§) conrresponding to m = 1.5, b = 1/20,

rog = 1.04, p = 15%, and c¢;, = 0.1075.

Part B. Stackelberg game

We now assume that the banks operate within a Stackelberg model, in which Bank 1, as the
leader, first selects its quantity, while Bank 2, acting as the follower, subsequently observes this
decision before determining its own quantity:.

f) Determine the subgame perfect Nash equilibrium (L7, L5).

g) Provide a graphical representation of both equilibrium points, (LY, LS) and (LY, L5), on the
(L1, L) awis.

h) What are the resulting lending rates (Tf,’r";)?

i) Numerical application: give the levels (L5, L5, 75) conrresponding to m = 1.5, b = 1/20,
rog = 1.04, p = 15%, and c;, = 0.1075.

j) By comparing answers e) and i), what kind of competition between the banks would a

borrower prefer (assuming he prefers lower interest rates)? Ezplain.



