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This article provides a uni…ed equilibrium approach to valuing a wide variety of
commercial real estate lease contracts. Using a game-theoretic variant of real
options analysis, the underlying real estate asset market is modeled as a
continuous-time Nash equilibrium in which developers make construction
decisions under demand uncertainty. Then, using the economic notion that
leasing simply represents the purchase of the use of the asset over a speci…ed
time frame, I use a contingent-claims approach to value many of the most
common real estate leasing arrangements. In particular, the model provides
closed-form solutions for the equilibrium valuation of leases with options to
purchase, pre-leasing, gross and net leases, leases with cancellation options,
ground leases, escalation clauses, lease concessions and sale-leasebacks.
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Figure 1. Term Structure of Lease Rates. Each graph in the figure shows the
equilibrium rental rate as a function of the lease term, T, for different levels of industry
competition, n. The term structure can take on three possible shapes: upward-sloping,
downward-sloping and single-humped. Intuition for the slope of the term structure of
lease rates in a given market can be developed using a form of the expectations
hypothesis: long-term lease rates must leave landlords and tenants indifferent between
signing long term leases and the expected outcome of rolling over a series of short-term
leases. The top graph is for a real estate market with only four firms, and is upwardsloping. With few competitors, the supply response to increasing rents will be muted,
permitting expected future short-term rents to grow with demand. The middle graph is for
a real estate market with six firms, and is single-humped. For intermediate levels of
competition, expected short-term rents may increase for a period, with moderate
competitive pressure leading to increased supply in the future. The bottom graph is for a
real estate market with ten firms, and is downward-sloping. Given the high degree of
competition, expected short-term lease rates cannot rise much in the future, as any
significant rent increases will be met by increases in construction. The default parameter
values are D=0.02, V=0.10, r=0.04, K=100, J=0.75 and P(0)=5.
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Figure 2. Equilibrium Rent on a Lease With an Option to Purchase. This graph
shows the equilibrium rent on a lease with the option to purchase the building as a
function of the option exercise price, E. A lease with a purchase option provides the
tenant with a European call option on the building with an exercise price of E and an
expiration date equal to the term of the lease. Consider the equilibrium rent at two
extremes of the range of E. At an exercise price of zero, the lease becomes economically
equivalent to outright ownership of the building. At any exercise price greater than or
equal to H(vn), the option will never be exercised, as H(vn) represents an upper reflecting
barrier on the building’s value. In this figure, H(vn)=128.57. Thus, for leases with E>
H(vn), the rent must be the same as that on leases without purchase options. For all 0<E<
H(vn), the equilibrium rent is decreasing in E. The default parameter values are D=0.02,
V=0.10, r=0.04, K=100, J=0.75, T=3 and P(0)=5.
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Figure 3. Equilibrium Instantaneous Forward Rents. A forward lease is an
agreement to lease the building for a given term W, but where the lease does not begin
until the date T. An instantaneous forward lease rate, f(P;T), is a forward lease rate
where Wo0. The instantaneous forward rent is an unbiased estimator of the future spot
rent: f(P;T)=E[P(T)]. Each graph in the figure shows the equilibrium instantaneous
forward lease rate as a function of the lease term, T, for different levels of industry
competition, n. Each instantaneous forward rent curve takes on the same shape as the
corresponding term structure of lease rates depicted in Figure 1. The top graph is for a
real estate market with only four firms, and is upward-sloping. With few competitors, the
supply response to increasing rents will be muted, permitting expected future short-term
rents to grow with demand. The middle graph is for a real estate market with six firms,
and is single-humped. For intermediate levels of competition, expected short-term rents
may increase for a period, with moderate competitive pressure leading to increased
supply in the future. The bottom graph is for a real estate market with ten firms, and is
downward-sloping. Given the high degree of competition, expected short-term lease
rates cannot rise much in the future, as any significant rent increases will be met by
increases in construction. The default parameter values are D=0.02, V=0.10, r=0.04,
K=100, J=0.75 and P(0)=5.
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Figure 4. Equilibrium Rent Premium on a Cancelable Lease. A lease with a
cancellation option allows the tenant to cancel making the remaining payments on a lease
after paying an exercise price of Fc. The rent premium on a cancelable lease equals the
percentage difference between lease payments on a cancelable lease and a non-cancelable
lease with all other terms being identical. This graph displays the rent premium on a
cancelable lease (with infinite term) as a function of demand volatility, V. Since the
cancellation clause represents a form of tenant insurance against falling market rents,
tenants should be willing to pay more for cancellation options in more volatile markets.
For example, for a market with a demand volatility of 0.05, the equilibrium rent on a
cancelable lease is only 0.5% greater than that on a lease without a cancellation clause.
However, for a market with a demand volatility of 0.40, the equilibrium rent on a
cancelable lease is 131% greater than that on a lease without a cancellation clause. The
default parameter values are D=0.02, V=0.10, r=0.04, K=100, J=0.75, Fc=2, T=∞ and
P(0)=5.

