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TAbstract T—This paper develops a tractable real options 
framework to analyze the effects of asymmetric information 
on firms' investment decisions when firms issue equity to 
finance investment. We assume that firm insiders exactly 
know the firms' growth prospects, but outside investors do 
not know. Our analysis shows that, under equity financing, 
the corporate insiders can signal their private information 
to outside investors using the timing of investment and avoid 
selling underpriced equity. It is demonstrated that 
informational asymmetry significantly erodes the option 
value of waiting to invest and leads firms with good growth 
prospects to speed up investment. Comparative static 
analysis shows that the model is consistent with the available 
empirical evidence.  
 
TIndex TermsT—adverse selection, asymmetric information, 
financing, investment timing, signaling 
 

I.  INTRODUCTION 

The problem of raising external funds by issuing 
securities under asymmetric information is one of the 
main issues of contemporary corporate finance. When 
there is informational asymmetry between firm insiders 
and outside investors, firms raising external capital to 
fund new investment project face an adverse selection 
problem (see, e.g., [1]). Since outside investors are unable 
to distinguish between high-quality and low-quality firms 
if no signal is given, low-quality firms can issue 
securities that mimic those offered by high-quality firms, 
resulting in overvalued securities for low-quality firms 
and undervalued securities for high-quality firms. How 
high-quality firms can signal their quality to outside 
investors has been the subject of considerable research. 

When a firm has a potential nonnegative net present 
value (NPV) project that requires outside funds, 
Reference [2] demonstrates that in the presence of 
informational asymmetry, the firm with underpriced stock 
may prefer debt to equity financing because of the lower 
information costs associated with debt issues. However, 
sometimes equity issues can be more attractive than debt 
issues even for firms with ample debt capacity. Reference 
[3] demonstrates that issuing new equity has positive 
effect on stock price when allowing for the realistic 
possibility of potential projects with negative NPV. 

Another example is [4], which report that small high-
growth firms do not behave according to the pecking 
order hypothesis, as opposed to large firms. This result is 
consistent with the evidence reported in [5]. 

In this study, we consider the problem of the timing of 
investment and financial decisions when firm insiders 
know more about the quality of an investment project 
than potential investors. Specifically, suppose that there 
are two types of firms — good and bad — and that good 
firms have an investment opportunity with higher growth 
prospects than do bad firms. To undertake valuable 
investment projects, both types of firms need external 
funds to cover the sunk costs. We assume that firms can 
issue equity to raise the funds. While firm insiders know 
the growth prospects of their own project, outside 
investors cannot distinguish among them. Market value, 
therefore, must reflect average project quality. In a 
pooling equilibrium, all firms invest at the same 
investment threshold and issue the same number of equity 
shares compared to the perfect information benchmark, 
under which both types of firms choose different 
investment thresholds and issue fairly priced claims. In 
such a context, bad firms may be tempted to mimic good 
firms and issue overpriced securities, leading to a 
decrease in good firms' value and an increase in good 
firms' investment costs. Accordingly, good firms have an 
incentive to differentiate from bad ones and signal their 
higher growth prospects to outside investors. As we show 
in the paper, they can do so by speeding up investment 
(lowering investment threshold) and imposing some 
mimicking costs on bad firms. 

The present paper relates to several articles in the 
literature. Reference [6] develops a separating Nash 
equilibrium signaling model in which firms use the debt 
levels and dividends to convey information to the market 
regarding the variance of their underlying cash flow. 
Their analysis is extended by [7] to account for two 
sources of asymmetric information: the mean and the 
variance of the cash flow. Reference [8] studies the 
investment timing decision under incomplete information. 
Specifically, they assume that the value of an investment 
project evolves as an arithmetic Brownian motion. 
Owners of the project cannot know the growth prospects 
of the project before investment. They show that the 
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optimal investment region is characterized by a 
continuous and nondecreasing boundary in the value-
belief state space. Reference [9] examines the investment 
timing decision in a decentralized firm under asymmetric 
information and moral hazard. Our paper differs from 
theirs in following respects. First, assuming that outside 
investors do not know firms' growth prospects, we only 
focus on insider-outsider conflicts. Second, we consider 
that firms can issue equity to undertake the investment 
project for the reasons discussed above. Third, our 
contribution shows that firms' investment behavior under 
informational asymmetry differs substantially from that 
of the standard real options model with perfect 
information. 

The remainder of the paper is organized as follows. 
Section II introduces information asymmetry between 
firm insiders and outside investors and other assumptions 
the model is based on. In section III, we study the effects 
of asymmetric information on investment timing 
decisions when firms cover capital outlay by issuing 
equity, and demonstrate that good firms can separate 
from bad ones by speeding up investment appropriately.  
Section IV analyzes the impact of the various parameters 
of the model on investment policy. Conclusion is 
presented in Section V. 

II.  ASSUMPTIONS 

Throughout the paper, the model is based on the 
following assumptions. Capital markets are perfect with 
no transaction costs. There is a simple tax structure that 
only includes corporate tax denoted by κ . The default-
free term structure is flat with a constant rate r , at which 
investors may lend and borrow freely. We consider a set 
of infinitely-lived firms, each of which has monopoly 
rights to a risky investment project and chooses when to 
invest in the project. Investment is irreversible and entails 
sunk costs 0I > . The firms have no cash, and must issue 
equity to cover the sunk costs. If they issue equity, we 
assume that inside stockholders are passive so that the 
new issue goes to a different group of investors, and 
management acts in the interests of old stockholders by 
maximizing the intrinsic value of existing shares when 
making investment decisions. The project, once 
completed, will produce a perpetual continuous cash flow 
shock tX , which evolves as an arithmetic Brownian 
motion defined on a probability space ( , , )F PΩ : 

,t tdX dt dWμ σ= +                              (1) 
where μ  and σ denote the drift and diffusion parameters 
which are assumed to be positive constants. tW  is a 
standard Wiener process under a risk-neutral probability 
measure P . 

There are two types of firms in the market: good and 
bad, meaning that μ  takes only two values: 1μ , 2μ with 

1 2μ μ>  and 1( ) 0P pμ μ= = > , which is common 
knowledge. The values of state variable tX  and diffusion 
parameter σ  are perfectly observed by all agents. Firm 
insiders know their firm’s type, i.e., the true value of μ , 

but outside investors do not know. Meanwhile, the 
outside investors cannot infer the true value of μ , 
because it is impossible to distinguish perfectly between 
the relative contributions of the unknown drift tμ  and 
diffusion components tWσ  to the instantaneous 
variations of the value tX  (for details, see [8]). Since 
potential investors cannot distinguish between firms with 
different growth prospects in the absence of a signal, bad 
firms are tempted to mimic good firms and issue 
overpriced securities, leading to a reduction in the value 
of good firms. As a result, good firms may try to separate 
from bad ones by changing the timing of the investment 
and imposing some mimicking costs on them. Next we 
will analyze the impact of asymmetric information on 
equilibrium investment strategies when firms finance the 
capital outlay by issuing equity. 

III.  SIGNALING EQUILIBRIUM UNDER EQUITY FINANCING  

A.  Investment Timing under Complete Information 
We first consider that inside stockholders and outside 

investors have full information about the growth 
prospects of the firms’ investment projects, and the firms 
finance the capital outlay I  by issuing common equity, 
which serves as a benchmark case. The method presented 
here is based on the real options approach ([10]).  

In the paper good firms are labeled as 1 and bad firms 
labeled as 2. By index i  we refer to firms of an arbitrary 
type. Denote old equity value of type i  firm before and 
after investment by ( )iV X−  and ( )iV X+  respectively. 
Inside stockholders of type i  firm choose the investment 
threshold ix  to maximize the firm value. Then optimal 
investment time iτ  can be defined as 

inf{ }i s is t X xτ = > : = .                        (2) 
Firm value denoted by ( )iV X  is interpreted as the 

value of a claim on the entire after-tax cash flow 
(1 )Xκ− , so we have  

( )

2

 ( ) (1 )

 =(1 )( )

i

i
i

r sP
i i s

i i

V x E X e ds

x
r r

τ
τ τ

κ

μκ

∞ − −⎡ ⎤= −⎢ ⎥⎣ ⎦

− + .

∫
               (3) 

We assume that the initial capital structure of each firm 
consists of only one share of common equity. Upon 
investing at time iτ , inside stockholders issue ( )i in x  new 
shares to finance the investment cost I . Then the break-
even constraint can be represented as follows:  

( ) ( )
1 ( )

i i
i i

i i

n x V x I
n x

= .
+

                        (4) 

After investment, the inside stockholders have a 
fraction 1 [1 ( )]i in x/ +  of the firm value, i.e.,  

1( ) ( )
1 ( )i i

i i

V X V X
n x

+ = .
+

                    (5) 

Since the firms do not produce any cash flow when X  
is below the investment threshold ix , the value of equity 
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shares before investment ( )iV X−  satisfies the differential 
equation:  

2
2

2

1
2

i i
i i i

V V rV X x
X X

μ σ
− −

−∂ ∂
+ = , < .

∂ ∂
           (6) 

The solution of the equation is given by  
1 2

1 2( ) i iX X
i i iV X A e A eβ β− = + ,                    (7) 

where 1iA  and 2iA are constants to be determined by 
appropriate boundary conditions, and 1iβ , 2iβ  are roots 
of the equation 2 21

2 0i rμ β σ β+ − =  which are given by  
2 2

1 2

2
0i i

i

rμ μ σ
β

σ
− + +

= >  

and  
2 2

2 2

2
0i i

i

rμ μ σ
β

σ
− − +

= < .  

Taking into account the boundary conditions  
lim ( ) 0iX

V X−

→−∞
=                               (8) 

and  
lim ( ) ( )

i
i i iX x

V X V x− +

→
= ,                           (9) 

we can find 1iA  and 2iA . The optimal investment level 

ix  is obtained by invoking the smooth pasting condition  

i i

i i
X x X x

V V
X X

− +

= =

∂ ∂
| = | .

∂ ∂
                     (10) 

Solving the optimization problem above, we get the 
following proposition.  
Proposition 1 When firms finance the capital outlay I  
by issuing common equity under complete information, 
we have  
1) The optimal investment threshold is given by  

1

1 i
i

i

x
r
μ

β
= − .                                (11) 

2) The number of new equity shares is given by  

2

( )
(1 )( )i ii i x

r r

In x
Iμκ

= .
− + −

                       (12) 

3) The value of old equity before investment is given by  
1 ( )

2

1( ) ( )
1 ( )

i iX xi i
i

i i

xV X e
n x r r

βμκ −− −
= + .

+
             (13) 

4) The value of old equity after investment is given by  

         2

1( ) ( )
1 ( )

i
i

i i

XV X
n x r r

μκ+ −
= + .

+
                  (14) 

Since 1 2μ μ> , from Proposition 1 we easily have  

1 2 1 1 2 2( ) ( )x x n x n x< , < .                       (15) 
The equations in (15) show that, under complete 
information both types of firms choose different 
investment thresholds and issue fairly priced claims. 
However, this is not the case when there is asymmetric 
information between inside stockholders and outside 
investors, which will be explained in the next subsection.  

B.  Investment Timing in the Pooling Equilibrium 
Now we consider the impact of asymmetric 

information on investment decisions. Since 1 2μ μ> , we 

have 1 2( ) ( )V X V X> . When outside investors do not 
know whether they face good firms or not, bad firms have 
an incentive to mimic good ones and sell overpriced 
equity. Accordingly, there is a pooling equilibrium, in 
which all firms invest at the same investment threshold 
and issue the same number of equity shares to finance the 
capital outlay. Cash flow shock X  in the pooling 
equilibrium is modeled as  

t tdX dt dWμ σ= + ,                      (16) 
where 1 2(1 )p pμ μ μ= + − .  

Denote by x  the optimal investment threshold of the 
pooled firm, and its optimal investment timing τ  can be 
defined as  

inf{ }ss t X xτ = > : = .                 (17) 
Then the present value of the pooled firm ( )V X  at the 
time of investment is given by  

( )

2

( ) (1 )

 (1 )( )

P r s
sV x E X e ds

x
r r

τ
τ τ

κ

μκ

∞ − −⎡ ⎤= −⎢ ⎥⎣ ⎦

= − + .

∫
          (18) 

The value of pooled old equity before investment 
denoted by ( )V X−  satisfies the differential equation  

2
2

2

1
2

V V rV X x
X X

μ σ
− −

−∂ ∂
+ = , < .

∂ ∂
             (19) 

The solution of equation is given by  
1 2

1 2( ) X XV X B e B eβ β− = + ,                   (20) 
where 1 2B B,  are constants to be determined, and 1 2β β,  
are roots of the equation 2 21

2 0rμβ σ β+ − =  which are 
given by  

2 2

1 2

2
0

rμ σμ
β

σ
− + +

= >  

and  
2 2

2 2

2
0

rμ σμ
β

σ
− − +

= < .  

We denoted by ( )n x  the number of new shares 
outstanding after issuing. Then the break-even constraint 
on average can be represented as follows:  

( ) ( )
1 ( )

n x V x I
n x

= .
+

                         (21) 

Taking into account the following boundary conditions  
lim ( ) 0

X
V X−

→−∞
=                           (22) 

and  
( )lim ( )

1 ( )X x

V xV X
n x

−

→
= ,

+
                   (23) 

we can get 1B  and 2B . The optimal investment level x  
is obtained by invoking the smooth pasting condition  

1
1 ( )X x X x

V V
X n x X

−

= =

∂ ∂
| = | .

∂ + ∂
             (24) 

Solving the optimization problem above yields the 
following proposition. 
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Proposition 2 In a pooling equilibrium in which firms of 
both types invest at the same threshold and issue the 
same number of new shares, we have  
1)The optimal investment threshold x  is given by  

1

1x
r
μ

β
= − .                              (25) 

2) The number of new shares ( )n x  is given by  

2

( )
(1 )( )x

r r

In x
Iμκ

= .
− + −

                     (26) 

3) The value of pooled old equity before investment is 
given by  

1 ( )
2

1( ) ( )
1 ( )

X xxV X e
n x r r

βκ μ −− −
= + .

+
         (27) 

Since 1 2μ μ μ> > , we easily have  

1 2 1 1 2 2 ( ) ( ) ( )x x x n x n x n x< < , < < .              (28) 
The equations in (28) show that, asymmetric information 
increases (respectively decreases) the investment 
threshold selected by good firms (respectively bad firms) 
compared to the case of perfect information. As a result, 
asymmetric information causes good firms to delay 
investment and bad firms to speed up investment in a 
pooling equilibrium. If good firms finance the project by 
issuing common equity, they have to issue underpriced 
equity which dilutes the value of existing equity, and 
thereby are hurt by the presence of the bad firms. At the 
same time, bad firms can increase the value of existing 
equity by issuing overpriced equity at investment 
threshold x .  

Now we show how the value of existing equity shares 
of good firms changes when they invest at the threshold 
x  under informational asymmetry. In the pooling 
equilibrium, the value of good firms’ equity before 
investment denoted by 1 ( )pV X−  satisfies the differential 
equation  

 
2

21 1
1 12

1
2

p p
pV V rV X x

X X
μ σ

− −
−∂ ∂

+ = , < .
∂ ∂

          (29) 

The solution of equation is given by  
11 12

1 1 2( ) X XpV X C e C eβ β− = + ,                  (30) 
where 1 2C C,  are constants to be determined.  

When good firms finance the capital outlay, they have 
to raise ( )n x  new shares. After investment, the inside 
stockholders have a fraction 1 [1 ( )]n x/ +  of the firm 
value. Then the value of good firms’ old equity after 
investment denoted by 1 ( )pV X+  is given by  

1 1
1( ) ( )

1 ( )
pV X V X

n x
+ = .

+
                    (31) 

We can get 1 2C C,  by considering the following boundary 
conditions  

1lim ( ) 0p

X
V X−

→−∞
=                             (32) 

and   
1 1lim ( ) ( )p p

X x
V X V x− +

→
= .                        (33) 

Solving the problem above yields the following lemma.  

Lemma 3 In a pooling equilibrium, where both types of 
firms issue ( )n x  new shares and invest at the threshold 
x  under asymmetric information, we have  
1)The value of good firms’ equity before investment is 
given by  

11 ( )1
1 2

1( ) ( )
1 ( )

X xP xV X e
n x r r

βμκ −− −
= + .

+
          (34) 

2 The value of good firms’ inside shares after investment 
is given by  

1
1 2

1( ) ( )
1 ( )

P XV X
n x r r

μκ+ −
= + .

+
              (35) 

3)Tthe value of bad firms’ inside shares after investment 
is given by  

2
2 2

1( ) ( )
1 ( )

P XV X
n x r r

μκ+ −
= + .

+
             (36) 

According to Proposition 1 and Lemma 3, good firms 
delay investment and suffer a significant loss because of 
asymmetric information. Thus good firms may try to 
separate by imposing some mimicking costs on bad firms. 
Next we will show that they can do so by changing the 
timing of the investment, which makes mimicking good 
firms an unprofitable strategy for bad firms.  

C.  Investment Timing in a Signaling Equilibrium 
Now we examine whether there exists a signaling 

equilibrium, under which good firms signal their growth 
prospects to outside investors by speeding up investment. 
When deciding whether to pool or not, bad firms make a 
trade-off between the overpricing of the shares and the 
reduction in option value of waiting due to the change in 
investment policy. On the other hand, good firms can 
signal their private information to outside investors by 
lowering the investment threshold, which reduces the 
value of the pooled firm at the time of investment, and 
hence the benefits of pooling for bad firms. We want to 
find out if there exists an investment threshold such that 
good firms find it profitable to invest and bad firms find it 
unprofitable to mimic. To determine whether there exists 
a signaling equilibrium, we first check the incentive 
compatibility constraint of bad firms. If bad firms mimic 
good firms, they need to issue ( )n x  shares to finance the 
capital outlay. The value of the inside equity shares after 
investment is 2 ( )PV X+  given in (36), which reflects the 
fact that the cross subsidization reduces the investment 
costs for bad firms. Instead of mimicking good firms, bad 
firms can follow their first best strategy under perfect 
information by waiting to invest before the cash flow 
shock reaches the threshold 2x . The option value of 
waiting before investment under perfect information is 
given in (13) when 2i = , i.e.,  

21 2( )2 2
2 2

2 2

1( ) ( )
1 ( )

X xxV X e
n x r r

βμκ −− −
= + .

+
       (37) 

The condition that bad firms are indifferent between 
pooling and waiting to issue equity and invest under 
perfect information is given by  

2 2( ) ( )PV X V X+ −= .                         (38) 
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Since 2 2( ) ( )n x n x< , when cash flow shock X  
reaches the threshold 2x  we have  

2 2 2 2( ) ( )PV x V x+ −> .                        (39) 

If 2
rX μ= − , then 2

2 ( ) 0P
rV μ+ − =  and 2

2 ( ) 0rV μ− − > . So we 
have  

2 2
2 2( ) ( )PV V

r r
μ μ+ −− < − .                     (40) 

Because 2 ( )PV X+  and 2 ( )V X−  are monotonically 
increasing functions of X , there exists a unique x∗  
( 2x x∗ < ), which makes  

2 2( ) ( )PV x V x+ ∗ − ∗= .                         (41) 
Figure 1PF

1
FP describes the trade-off made by bad firms 

when deciding whether to pool or not. In this figure, the 
solid line represents the pooled value of the inside shares 
after investment, as described by equation (36). The 
dashed curve and the dash-dot line respectively represent 
the value of the inside shares before and after investment 
under perfect information. The investment threshold 2x  
maximizes bad firms’ option value of waiting to invest. 
At the threshold x∗ , bad firms find it unprofitable to 
mimic. As a result, good firms can separate from bad 
firms when good firms invest at X x∗< , assuming that 
the incentive compatibility constraint of good firms is 
satisfied. Otherwise, good firms are better off pooling 
with bad firms. 

 
Figure 1. Incentive compatibility constraint of bad firms with equity 
financing 

Now we check the incentive compatibility constraint of 
good firms. The condition that good firms are indifferent 
between investment early under perfect information and 
pooling is  

1 1( ) ( )PV X V X+ −= ,                       (42) 
where 1 ( )V X+  is given in (14) when 1i = , and 1 ( )PV X−  
is given in (34). Since 1 1( ) ( )n x n x< , when cash flow 
shock X  reaches the threshold x  we have  

                                                           
P

1
PIn Figure 1 and 2, the parameters for computation are as follows: 

0 5p = . , 1 0 15μ = . , 2 0 05μ = . , 1σ = , 0 08r = .  and 5I = . 

1 1( ) ( )pV x V x+ −> .                        (43) 

If 1
rX μ= − , then 1

1 ( ) 0rV μ+ − =  and 1
1 ( ) 0p

rV μ− − > . So we 
have  

1 1
1 1( ) ( )pV V

r r
μ μ+ −− < − .                      (44) 

Because 1 ( )V X+  and 1 ( )pV X−  both are monotonically 
increasing functions of X , there exists a unique minx  
( minx x< ), which makes  

 1 1( ) ( )p
min minV x V x+ −= .                      (45) 

Figure 2 describes the trade-off made by good firms 
when they decide whether to separate from bad firms. In 
this figure, the dash-dot curve and the dotted line 
respectively represent the option value of waiting to 
invest and the value of inside equity shares after 
investment in a pooling equilibrium. The dashed curve 
and the solid line respectively represent the value of 
inside equity shares before and after investment in the 
perfect information benchmark. The threshold 1x  
maximizes the good firms’ option value of waiting to 
invest. The threshold minx  represents the lowest value of 
the cash flow shock X  such that good firms prefer to 
separate rather than pool with bad firms. If minx x∗ > , we 
have  

1 1( ) ( )pV x V x+ ∗ − ∗> ,                        (46) 
and it is better for good firms to separate from bad firms 
at X x∗= . 

 
Figure 2. Incentive compatibility constraint of good firms with equity 
financing 

Using the incentive compatibility constraints of both 
types, we can establish the following results:  
Proposition 4 When financing capital outlay by issuing 
equity under asymmetric information, good firms can 
separate from bad firms by investing the first time that 
cash flow shock X  reaches the threshold x∗  ( 1x x∗ ≤ ), 
which satisfies the equation (41), i.e.,  

21 2( )2 2
2

2 2

1 ( ) ( )
1 ( )

x xn xx x e
n x r r

βμ μ∗−∗ +
= + −

+
          (47) 
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and satisfies minx x∗ ≥ , where minx  satisfies the equation 
(45), i.e.,  

11 ( )1 1 1 11 ( ) ( )
1 ( )

minx x
min

n xx x e
n x r r

βμ μ−+
= + − .

+
       (48) 

In the signaling equilibrium, good firms speed up 
investment when 1x x∗ < , and bad firms invest at their 
first best investment threshold 2x . If minx x∗ < , good 
firms are better off pooling with bad firms, and the 
selected investment policy is as in Proposition 2.  

According to Proposition 4, there exists an investment 
threshold minx x∗ >  that satisfies the non-linear equation 
(47) such that good firms can separate from bad firms by 
investing at that threshold. The investment strategy 
eliminates the underpricing associated with a pooling 
equilibrium and triggers a reduction in the costs of 
investment for good firms.  

IV. COMPARATIVE STATIC ANALYSIS 

In this section, we analyze the impact of the various 
parameters of the model on investment strategy. The 
figures below plot the separating threshold x∗  (solid 
curve) and the indifferent threshold of good firm minx  
(dashed curve) as functions of the fraction of good firms 
in the economy p  , growth rate of the cash flow shock 

1μ , volatility rate of the cash flow shock σ , and interest 
rate r . In the figures, we use the following base case 
parameter values: 0 5p = . , 1 0 15μ = . , 2 0 05μ = . , 1σ = , 

0 08r = .  and 5I = .  
From Figure 3 and 4, it can be seen that an increase in 

the fraction of good firms in the economy or the growth 
rate of good firms’ cash flow shock leads to a decrease in 
the separating investment threshold, because an increase 
in p  or 1μ  leads to an increase in the benefits of 
mimicking. Accordingly, good firms need to increase the 
cost of mimicking for bad firms and can do so by 
speeding up investment (thereby reducing the pooled 
value at the time of investment). As the fraction of good 
firms in the economy is below p∗  or the growth rate of 
good firms’ cash flow shock rises above μ∗ , the cost of 
pooling for good firms increases, and the signaling 
equilibrium dominates the pooling equilibrium for good 
firms. 

Since the option value of waiting to invest increases 
with the volatility of the cash flow shock, an increase in 
volatility leads to an increase in the separating investment 
threshold and the indifferent threshold of good firms as 
shown in Figure 5. 

From Figure 6, an increase in interest rate leads to an 
increase in the benefits of mimicking and hence a 
decrease in the separating investment threshold. When 
interest rate rises above r∗ , the cost of pooling for good 
firms decreases, and good firms are better off pooling 
with bad firms. 

 

Figure 3. The effects of p  on Separating threshold x∗  and the 

indifferent threshold minx  

 
Figure 4. The effects of 1μ  on Separating threshold x∗  and the 

indifferent threshold minx  

V. CONCLUSION 

Asymmetric information is a common feature of 
market interactions. This paper examines the impacts of 
asymmetric information on investment decisions in a 
continuous-time framework when external funds are 
needed to cover the capital outlay. By speeding up 
investment, good firms can signal their private 
information about the firms’ growth prospects to outside 
investors and avoid selling an underpriced equity. 
Changing the timing of investment is a costly action for 
good firms, because it can leads to a significant erosion of 
the value of the option of waiting to invest. Comparative 
static analysis demonstrates the impacts of the various 
parameters of the model on investment strategy, which is 
consistent with the available empirical evidence. The 
model can be easily extended to the case where firms 
finance the capital expenditure using debt and equity. 
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Figure 5. The effects of σ  on the threshold x∗  and the threshold 

minx  

 

Figure 6. The effects of r  on Separating threshold x∗  and the 
indifferent threshold minx  
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