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Appendix

A Equivalent Risk-Adjusted Return

Given the Geometric Brownian motion in equation (22), from Ito’s lemma we have:

B (d(;b:) _ (H¢H_1d¢ + %H(I{ N 1)¢n—20_2¢2dt) /¢I€

Substituting for d¢ leads to

E (dﬁj) = (cm + %KO‘Q(/{ - 1)> dt + kodz;. (A.1)

From the quadratic equation in (B.1), which is valid for ¢* with W (k) = 0, it follows that

SRk = 1) =7~ (r— (u—a))n.

Hence, the equivalent risk-adjusted rate of return for an exponential variable results as

fe =7+ KL —T1). (A.2)

B The Fundamental Quadratic Equation

Substituting the guess solution F'(i, ¢(c)) = A4 and its derivatives into the linear differential

equation (27), we receive the fundamental quadratic equation

U= 20%(5 1)+ (r— (=)~ =0 (B.1)

Consider the total differential

ovos oV

———+—=—=0 B.2

20890 o0 (B.2)
which can be evaluated at § = (;. The quadratic equation (B.1) increases in (§; with

0V /9B, > 0. The derivative of ¥ with respect to o results as

ov

8_0' = Uﬁl(ﬁl — 1) > O, (B3)



because of (28). From B.2 we have necessarily % < 0. Furthermore, the discount rate of
periodical profits in equation (25) turns out to be the negative expression of W evaluated at
k. Note that

fe — e =1 —(r— (1 —a))k — %H(H —1)o”. (B.4)

For bounded results, this discount rate needs to be strictly positive and, hence, x must lie

between the two roots, specifically: #; > k > 0. As a consequence,

\n=) <§) > 0. (B.5)

For o = 0, we have p = r, and from equation (B.1) it follows that §; = = = .

C Expected Entry Time

By using the Girsanov theorem! it is possible to derive the probability density function of the

waiting time 7'(7) as

W (£0) () e dhreso)
— e 2027165 (1) (C.1)
V2mo?T (i, 03(i))?

with ¢%(i) > ¢. The Laplace transform of T'(i,¢%(i)) is then given by (see Ross, 1996;
Proposition 8.4.1)

E (e M0507) = /OOO eGS0 £(T (6, ¢7(1)))dT (i, 65(1)) (C.2)
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and can be used to determine the expected waiting time as

E(T (i, ¢,(i))) = /0 " T, 650)) (TG, 50) TG, 65,) (©.4)
. OE(eMGes) In (ﬁgi))
: _/l\lgé OA  a—1o0% (C.5)

L A detailed derivation is offered by Karatzas and Shreve (1991, p.196) or by Karlin and Taylor (1975, p.363).



More precisely,

with ¢% (i) > ¢ and i € {E, F'}.

D Expected Entry Time and Comparative Statics

995 (4)

Exploiting the monotonicity of V in ¢% (i), we prove that B%Lg(i) > 0 and =%

Ve (i, Ve (i, .
that % > (0 and % < 0, respectively.

< 0 by proving

Rearranging (36), we obtain

M@Ooo ()" _ ef ey B o
T Vo (¢5(4)) = 5 ped O (D.1)
The derivative of V(g% (i)) with respect to o results as
Vi (d5(i) _ 0B, ( —K
do - o 4 ((ﬁl - KJ)2> ' (D-2)
From B.1 we can derive
OB _ Bro(Br — 1)
00 = RG-Drr—(ni—a) D3
Substituting into D.2 results in
V(a0 Ve(@®)o(h— Dr -

0o (@G- r—(n—)Bi—r)

For f; > 1 and k > 1 the numerator is always positive. We can prove that the denominator

is also always positive. To do so, we rewrite (28) as

(51—%)02+7‘—(M—04):‘72\/(#—1) + 20 ()

Vi (¢5(3)

5 > 0.

The right-hand side of this equation is always positive for 5, > 1, and hence



Furthermore,

Vi (95(i)) _ 9B —K
g = I; ) D.6
da O (81 — K)? (D-6)
From D.2 we receive
28 —b1
= 0. D.7
Do (51—%)J2+r—(u—a)< (D-7)
Hence, we have 86‘/5 > (. Since V;* behaves as ¢}, we can state %a(i) <0 A %{ji) > 0.
With these results we can consider the following partial derivatives of C.6:
OE(T'(i, ¢; (7)) o (¢* (i)> 1 1 9¢;(i)
z = In| =2 + ——2~ > D.8
Jo (a _ %UZ)Q ) (o — 502) (i) Oo (D8)
OE(T'(i, ¢;(1))) 1 95 (1) 1 1 9¢5(i)
z =— 1 z Z 0. D.9
a a-17 "o ) T a- 5@ oa D9

In both modes expected entry time increases in o and decreases in a.

A longer working paper version of this analysis is published in the discussion papers on

Business and Economics No.19/2012 at University of Southern Denmark.



