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Testing the Option Value Theory of Irreversible Investment*

Tarek M. HarchaouiH, Pierre LasserreI

Résumé / Abstract

Nous établissons par la méthode des actifs contingents la valeur de l'option
d'effectuer des investissements irréversibles réels qui sont sensibles aux
paramètres économiques prévalant au moment de la décision. Nous testons ensuite
si des mines de cuivre canadiennes choisissent bien d'effectuer leurs
investissements en capacité de production au moment où le prix du cuivre atteint
le niveau critique impliqué par la théorie. Les résultats sont fortement en faveur de
celle-ci. Le modèle explique tant la taille que la date des investissements d'une
manière statistiquement et économiquement satisfaisante; des simulations avec un
processus de retour à la moyenne indiquent que ces résultats ne dépendent pas de
façon cruciale de l'hypothèse que le prix suit un processus Brownien géométrique.

This paper statistically tests the option theory of irreversible investment
under uncertainty. Using contingent claims valuation, we derive the value of
options to invest in capacity, where the projects are endogenous to the economic
circumstances prevailing at the investment date. We then test whether capacity
investment decisions made by Canadian copper mines are compatible with the
trigger price implied by the theory. The results speak strongly in favor of option
theory as a theory of real investment. Our model explains both investment size
and timing satisfactorily, from a statistical, and from an economic, point of view,
and numerical simulations with a mean-reverting process suggest that the results
do not depend crucially on the price being assumed to follow a geometric
Brownian motion.

Mots Clés : Investissement irréversible, incertitude, actifs contingents, valeur d'option, modèle
« Putty Clay », investissement réel, prix critique

Keywords: Irreversible investment, uncertainty, contingent claims, option value, Putty Clay,
real investment, trigger price
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Table 1: Capacity and Exercise Price Modelsa

  Dept. Var. Ln Q* Ln P*

γ=−3% γ=−6%
Two-stage estimation One-st. est. Two-stage estimation Two-stage estimations

Expl. Var.
First stage

Probit

Col. #2

Sec. stage

OLS

Col. #3

OLS

Col. #4

First stage

Probit

Col. #5

Sec. stage

OLS

Col. #6

First stage

Probit

Col. #7

Sec. stage

OLS

Col. #8

 red’d form 
(sec. stage

OLS)

Col. #9

Constant -4.89
(-.88) -1.00  

(-.97)
.95

(1.50)
-2.16
(-.74)

.34
(.70)

-3.08
(-.81)

.14
(.30)

.71
(.48)

LnP -.33
(-.27)

1.31
(1.70)

1.18
(1.93)

- - - - -

Ln Q* - - - .45
(.38)

.76
(3.32)

.99
(.80)

.89
(3.96)

-

Mills ratio
- .04

(.09)
- - -.32

(-1.72)
- -.30

(-1.58)
-.47

(-5.48)

Ln B -1.01
(-.19)

- - -3.64
(-1.87)

-.87
(-2.81)

-7.12
(-1.56)

-1.64
(-3.06)

.78
(.48)

LnWl -1.87
(-1.04)

-1.21
(-1.04)

-1.08
(-1.20)

2.25
(.99)

1.25
(2.60)

2.91
(1.26)

1.38
(2.85)

.55
(.89)

LnWE .47
(.42)

1.18
(.42)

1.17
(1.67)

-1.59
(-1.14)

-1.14
(-4.50)

-2.07
(-1.35)

-1.25
(-4.93)

-.55
(-1.71)

LnWK  -.13
(-.49)

.16
(1.70)

0.16
(1.84)

.14
(.36)

-.08
(-1.48)

.06
(.15)

-.10
(-1.92)

.04
(.51)

      Lnα b .02
(.03)

-.28
(2.35)

-.25
(-1.78)

-.65
(-1.43)

- -.69
(-1.24)

- .15
(.64)

Lnρ b 27.83
(2.54)

-2.13
(-.29)

- - - - - -.03
(-1.88)

LnR -.03
(-.51)

.63
(9.03)

.63
(24.14)

-.23
(-.31)

-.47
(-3.17)

-.57
(-.73)

-.55
(-3.81)

.02
(.76)

X .08
(.35)

-.15
(-1.58)

-.15
(-1.68)

-.02
(-.07)

.09
(1.44)

.07
(.23)

.12
(1.87)

-.03
(-.38)

LnG .11
(.72)

-.11
(-.72)

-.11
(-1.90)

-.03
(-.15)

.07
(1.46)

.04
(.17)

.08
(1.95)

-.03
(-.57)

s b .14
(1.64)

- - -.05
(-.62)

-.01
(-.64)

-.04
(-.57)

-.01
(-.55)

-.01
(-.43)

R2 / # of obs.  - / 268 .95/ 60 .95 / 60 - / 268 .99 / 60 - / 268 .99 / 60 .95 / 60

Loglikelihood -131.75 -18.11 -18.30 -134.61 269.25 -135.43 281.72 112.43
a t-statistics are between parentheses. For the second-stage price equations, the standard errors of
the parameter estimates are based on Maddala (pp. 253-56).
b Omitted when not marginally significant.
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