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In this Technical Appendix, we provide: 1. Detailed proofs of the results reported in Sections 4 and
5 of the paper, 2. Proof that the results stated in Propositions 1 and 2 continue to hold for any value

of ¢r, and 3. Discussion and proofs of four extensions mentioned in Section 3 of the paper.

TA1 The Detailed Proofs of Sections 4 and 5

Observations Regarding Firms’ Expected Payoffs: From payoff expression (5) one can see that

the optimal R&D level chosen by the entrant is ¢f, = & (=61 (Tn=74) - Gince pgp € (0,1], we need

CE
’;—;& < 1 to guarantee that ¢3 € (0,1). Similarly, if the incumbent chooses to pursue the new product

UI(FW_WO_A‘;SE)

< , where A = 7, — g — T0.

opportunity from payoff expression (3) one can see that ¢7 =

BEVI _ _ :U‘%(Trm*ﬂ'O*A‘%E)
8(}5E = —HjTo A .

= —uymo < 0 if the incumbent forgoes the new product opportunity,

From payoff expressions (3)-(5), < 0 if the incumbent pursues the

OBV,
2 6¢E

8§&VE — Z(mm=ma)n E(:;"f(bl (tm =) . R inally, from payoff expression (5), holding ¢; constant,

I

J*EV, =
we have g7t = mp, — ¢1(Tm — mg) > 0.

From payoff expressions (3) and (4), when s; = high, the incumbent’s payoff is equal to 7wg(1 — b 5)+

new product opportunity,

and

e Ad )2 ~
W—SCIME)— if the incumbent pursues the new product opportunity and equal to mo(1 — ¢p) + 77,

13 (T —mo—Adp)?
2cr

otherwise. When s; = low, the incumbent’s payoff is equal to mo(1 — Iq?) 5) + , Where

Uy = xﬁ;ﬂij)v if the incumbent pursues the new product opportunity and equal to mo(1 — p ]&5 g) + 77,

o880 o g, ¢ (0, %] and 70 < Eambin? G, ¢ (0, 7],

2cr 2cr ) cg

otherwise. Therefore, if

then the incumbent pursues the new product opportunity when sy = high and forgoes it when s; = low.

g% < 0 and limp; — x, for a given (mw,,Tq, To, 1, cp) there exist x and 79 values such that
or—0

the incumbent pursues the new product opportunity when s; = high and forgoes it when s; = low

Since

V(ocg,or)m

Proof of Proposition 1: In the following we will solve for the case in which ¢y is low enough
such that the incumbent with s; = high prefers to set an R&D level equal to one. In Section TA2, we
show that our results stated in Proposition 1 hold for any c; value. The incumbent with s; = high
prefers to set its R&D level equal to one if ¢; < w1, — w9 — Adp Yor € (0, %?] In this case, since
EVy, = mm(l — q?)E) + J)Eﬂ'd — 4 the necessary condition for incumbent with s; = high to prefer
to pursue the new product opportunity is 2 < mp, — 70 — Adp — 4 Vop € (0, I—;i] Since ¢; > 0
and BV, < pp(mm(1 — bp) + dpma) + (1 — pp)mo it is sufficient to have 72 > pp(mm, — 70 — Ady)
V(}E € (0, %g&], where p; = ml(i;zgﬁ), so that the incumbent with s; = low prefers to forgo the new
product opportunity. Given that u; < x and 7, — 7 — Ac}ﬁE > 0, for a given (my,, 74, To, CE, cr) there

exist z and 79 values such that the incumbent pursues the new product opportunity when s; = high

and forgoes it when s; = low V(o g, 07).



In vaporware equilibrium, from payoff expressions (3)-(5), the incumbent’s expected payoff is equal

to BV = mm — b (T — 7g) — % when s; = high and equal to E [ = (1 - p;ép )T + 7@ when

* #E(Wm*UI(TFm m4))
)

s; = low, where &79 o g = o + M and p; = 20-91) If the incumbent

(1—zog) - (1-zoy)”

deviates to a = s the entrant thinks that s; = low and its expected R&D level would be equal to

updatedw updated 2(l—op)?(1—0o;) OEV,
ng = o, where g = o+ g Gy B Since _L&ﬁE < 0 the incumbent would

deviate from the vaporware equilibrium if ¢p > &5% dm(or > op1) > ¢E(J[ > oq1), where o1 =
mm(pp(=zop)’—e(l—a)(1-0p)?)—rapp(1-2om)?
wp(l—zog)x(l—og)(Tm—mq)

that if m,,(1 — #;(11—%) <mg < (1 — %) then there exists a o1 € (0,1). It is obvious

z(1—z)(1—0g)? . z(l—0op)?
that 1 — T e 1 i (—zon)"

In suddenware equilibrium, from payoff expressions (3)-(5), the incumbent’s expected payoff is equal
to K
s; = low, where ¢, = b (Tm— "I(”m ma)) pp = og + ﬂllzaTE), and p; = ﬂi;—gj; If the incumbent

CE (1

Thus, the incumbent deviates to a = s for o7 > o1. Note

ey = Tm — G (T — g) — 4 when s; = high and equal to E = = (1 — pydp )mo + 72 when

deviates to a = p the entrant thinks that s; = high and its expected R&D level would be equal to

gb B = 4 Since 88%;1 < 0 the incumbent would deviate from the suddenware equilibrium if &)Z‘ > ngsE/

Om (o7 S or2) > ¢E( o1 < or2), where oy = LEIm=Td

pp(Tm—md)"

As a result, if o7 < min{o,072} only the vaporware equilibrium exists and if o7 > max {o, 072}

Note that o2 > 0 if pgmmy, > 74.

only the suddenware equilibrium exists. Let oY denote min{o;, 072} and o9 denote max{oi,072} .
Note that (1 — %) > pp. Hence, if 7, (1 — %) < Mg < PETm, then there exist
Y € (0,1) and 0% € (0,1). For example, for (1, = 2mq, 7m0 = 7g,7° = 0.857mg4,cp = 4mg,cr =
0.1m4,z = 0.5,0p = 0.25), 0} = 0.25 and 0§ = %. Finally, since o1 > ors for mg(1l —zog) < mp(l — )
and oy < oyg for mg(1—zog) > mp(1—2), if 7g(l —zog) < mm(1 —x) both the vaporware equilibrium
and the suddenware equilibrium exist for o > o7 > 0% and if 74(1 — 20g) > 7, (1 — x) only mixed
strategy equilibria exist for o7 > o5 > o7.
From payoff expressions (3)-(5), when s; = high, EV| = (Tm— 2t (mm—mq))—% and when sy = low,

EV| = (1—py ,u%pdated” )0 + 72, where pP! — o — x(ixaE)O_S)szgI) and p; = ?1(1 ngg If the

incumbent with s; = high deviates to a = s, then the entrant thinks that s; = low and its expected
R&D level would be equal to pf dated” . In this case, EVIt‘ = (T — pg dated” T (mm —ma)) — F- 1f the

incumbent with s; = low deviates to a = p the entrant thinks that s; = hzgh and its expected R&D

level would be equal to 7¢. In this case, EV| = (1 — przt)mo + 7. Since % < 0 the incumbent
E
with s; = high would deviate from the trueware equilibrium if 7¢ > L dawdzE and the incumbent

with s; = low would deviate from the trueware equilibrium otherw1se..
Proof of Proposition 2: When the demand-side benefits are integrated, the updated payoff ex-

pressions are as follows. If the incumbent chooses to pursue the new product opportunity (i.e., d; = p)



and the S-segment consumers postpone their purchase its expected payoffs:

EVi = pp(¢r0p(1+B)ma+ ¢r(1 — bp) 1+ B)mm+ (1 — ¢r) (1 — dg)mo) + (1 — puy)mo — %CI(%)Z- (TA1)

If the incumbent chooses to pursue the new product opportunity (i.e., df = p), but the S-segment

consumers do not postpone their purchase its expected payoffs:

EVr = pr(¢10pma+ o1(1 — ¢p)mm + (1 — ¢1)(1 = 65)m0) + (1 — puy)mo — %CI(¢1)2- (TA2)

If the incumbent chooses to forgo the new product opportunity (i.e., df = f), its expected payoffs:
EVr = (1 — pyog)mo + °. (TA3)
The entrant’s expected payoffs if the S-segment consumers postpone their purchase:
BV = (14 B)ps(Brégma+ (1 r)épmn) — sen(6p) (TA4)

The entrant’s expected payoffs if the S-segment consumers do not postpone their purchase:

EVg = pp(br¢pma+ (1 — 01)dpmm) — %CE(¢E)2' (TAS5)

First, from expressions (TA4) and (TA5), ¢ < “E(lJr’B)(ﬂ’"cj’I(ﬂm*ﬂd)). Since pug € (0,1], to guar-
antee that ¢ € (0,1) for the rest of the analysis for a given 8 and 7, we will solve for cg such that
ce > 1+ B)mm .

We would like to note that when the -segment thinks that the incumbent is for sure pursuing the
new product opportunity and delay their purchase, this increases the potential market size for the new
product for the entrant also. This, in turn, encourages the entrant to set a higher R&D level. For
that reason, to prevent to the market preemption force to disappear we will conduct the analysis for
(14 B)mg < mp-iee., B < ﬂmTi_dﬂ“

We will solve for the case in which ¢y is low enough such that the incumbent with s; = high prefers
to set an R&D level equal to one, and in Section TA2 we show that the results stated in Proposition 2
hold for any ¢y value. From payoff expressions (TA1) and (TA2) The incumbent with s; = high prefers
to set its R&D level to one if ¢; < 7, — mg — A(}E V(}E € (0, %IE&] and ¢ < (7, — T — A(}E + B(mm —
bp(mm—74)) Vor € (0, E%)m"] In this case, EVy),, = mm(1— b))+ bpmi— 4 if f-segment consumers
do not postpone their purchase and EVy,, = (1 + 8)(mm(1 — (NbE) + dpmg) — % otherwise. Thus, the

necessary conditions for incumbent with s; = high to prefer to pursue the new product opportunity

are ™0 < 7rm—7ro—Ag~bE—%I V&E S (O,Z—g] and 77 < 7rm_WO_AéSE_FB(Wm_ng(Wm_ﬂ-d)) -4



V(JS € (0, %] Since ¢y > 0, if the incumbent with s; = low pursues the new product opportunity

EVy, < pi(mm(l = 6p) + ép7a) + (1 — pp)mo, where ¢ € (0,Z2] and p; = Z=2if B-segment
consumers do not postpone their purchase and EVy, < pr(1 4 8)(mm(1 — bp) + (ESEﬂ'd) + (1 — py)mo,
where ¢, € (0, %], otherwise. Hence, it is sufficient to have 72 > i (m, —mo—Adg) Vor € (0, ]
and 2 > pu; (w1 — 10— Adg+B(Tm—¢g(Tm—74))) Yoz € (0, %] for the incumbent with s; = low
to prefer to forgo the new product opportunity. Given that pu; < x and 7, — 79 — Aq~§ g > 0, for a given
(Tm, T4, ™o, CE, €1, 3) there exist x and 72 values such that the incumbent pursues the new product
opportunity when s; = high and forgoes it when s; = low Y(og, 07).

Trueware equilibrium: [-segment consumers’ posterior belief is prob(s; = high | market potential=
high,a = p)= 1 and prob(s; = low | market potential= high,a = s)= 1. From payoff expressions
above, when s; = high, EV| =1+ 8)(mm — %(ﬂ'm —mq)) — % and when s; = low, EV| =

dated dated 1-og)%(1— 1
(L= pppug ™ Em)mo + 72, where iy —0E+172(+$6€)Ué)(f137[) and p; = ?1( m?% If the incumbent

with s; = high deviates to a = s, then the entrant thinks that s; = low and its expected R&D level

updated 1,

would be equal to Pt Tm. In this case, BV} 1y = (Tm — b (M —ma)) — 4 If the incumbent

with s; = low deviates to a = p the entrant thinks that s; = high and its expected R&D level would

be equal to (Hﬁ)” . In this case, EV| =(1- u[(lﬁm)w + 7. Since 88%/1 < 0 the incumbent would
E

(1+ﬁ)ﬂ'd updated 7Tm updated 7Tm (1+8)%mq _ Brm
> ,LL and > CE (7|'m_7rd) :

not deviate from the trueware equilibrium if

a((umzwdi( Brem )) .
- 5 Gm-rq (4B2ry
Since 35 <0, < o T T ) e Wmﬂdwi< 0,

Iu%pd“ted( = 0)%2 = ppt=. Given that ppf= < —(Hi)ﬂd for B > —”EW;’; T4 where “EF;’; Td < o

updated< _ I)M _ UEZ_m'y and

for any o there exists a ! such that the trueware equilibrium can exist for g > /.

Vaporware equilibrium: In this equilibrium the S-segment consumers’ posterior belief is prob(s; =
high | market potential= high,a = p)= o and off-the-equilibrium-path belief is prob(s; = low | market
potential= high,a = s)= 1. Therefore, S-segment consumers do not postpone their purchase neither

in equilibrium nor off the equilibrium path. From payoff expressions above, the entrant’s expected

equilibrium R&D level is ¢y, = L2 (F"”’_UC;(W’_”)) pp=0p+ % When the incumbent deviates

to a = s, the entrant’s expected R&D level is (Nbg = gy dated 7“ , where 115,

updated z(1—0g)%(1—0o7)
=0E +1 x+x(1EJE)(1—IUI)'

Since % < 0 the incumbent would deviate from the vaporware equilibrium if (;5 E > qﬁ E. As we know
from Proposition 1, q?)v; > (;5%/ ifoy >on1.

Suddenware equilibrium: In this equilibrium the -segment consumers’ posterior belief is prob(s; =
high | market potential= high, a = s)= o and off-the-equilibrium-path belief is prob(s; = high | market
potential= high,a = p)= 1 (note that this off-the-equilibrium-path belief is consistent with standard
equilibrium treatments that require all players to have the same beliefs). Hence, S-segment consumers

postpone their purchase only when the incumbent deviates to a = p. From payoff expressions above,

when sy = high, EV% = — G (Tm — 7q) — % and when s; = low, E i = (1—pyép )mo+72 where



dor = W?n_‘TCIE(ﬂ'm_ﬂ'd))’ g =0+ % and p; = ?1(1 zg’g If the incumbent deviates to a = p the
entrant thinks that s; = high and its expected R&D level would be equal to %. Since % <0
E

the incumbent with s; = low would not deviate if g?f;f < %. On the other hand, if the incumbent

with s; = high deviates, then EV| =1+8)(mm— %(mﬂ —mq)) — %. Therefore, the incumbent
with s; = high would not deviate if (Hf;“ - (ﬂfﬁ’;d) > ¢7,. Since (HEE) - (ﬂii";d) < (HC?“,

a((wf}; T4 (Wff";d)) <0, (148)%mq __ Brm | <0, and (148)%rg __ Brm ’ _ g S
ap cE (Wm—ﬂ'd B= Tm — rd an Py (Tm—7a) B=0=— Py or oy gr2
there exists a 3° such that <(1+f;27rd — (wi j;rd)> | B=p°= gb g and suddenware equilibrium exists only for

or > o and 8 < B°.

Therefore, for oy < o} and 8 < B¢ only the vaporware equilibrium can exist. Note that since
4 d a((lJﬁB)z’Tdi Brm )
W ate < ¢E <z for or > o} and L 5 m=7a)~ <0, Bt > B° for o7 > 05. Thus, for o7 > 0%

and f§ < BS only the suddenware equilibrium can exist and for o; > o§ and 8 > B¢ only the trueware

equilibrium can exist.

updated Tm pg(Tm—or(mTm—m4))
cE < CE <

We know from proof of Proposition 1 that :—; for oy > o7 . There-

fore, for o7 > 0§ when the incumbent deviates from the suddenware equilibrium, the highest expected

(1+6 )74 and this happens if the entrant’s off-the-equilibrium-path-

R&D level of the entrant is equal to
belief is prob(s; = high | a = p)=1 and the [B-segment consumers’ off-the-equilibrium-path belief is
prob(s; = high | market potential= high,a = p)= 1. We also know from the proof of Proposition 2
that for o7 > o} the incumbent with s; = high prefers to deviate from the suddenware equilibrium to
a = p when the entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = p)= 1, the [-segment
consumers’ off-the-equilibrium-path belief is prob(s; = high | market potential= high,a = p)= 1, and
> . When the incumbent deviates from the suddenware equilibrium, the lowest expected R&D level

updated Tm
CE

of the entrant is equal to pp and this happens if the entrant’s off-the-equilibrium-path-belief is

prob(s; = low | a = p)= 1 and the S-segment consumers’ off—the—equilibrium—path belief is prob(s; = low

updatedﬂ—m < qZS _ pp(Tm—0or(mm—m4)
cE

| market potential= high,a = p)= 1. Since pp ) for or > o} the in-
cumbent would deviate from the suddenware equllibrlum if the entrant’s off-the-equilibrium-path-belief
were prob(s; = low | a = p)= 1 and the [-segment consumers’ off-the-equilibrium-path belief were
prob(s; = low | market potential= high,a = p)= 1. Thus, for o7 > o} and § > B¢ the suddenware
equilibrium cannot exist for any off-the-equilibrium-path-belief.

If the incumbent deviates from the vaporware equilibrium to a = s, then for o7 > o the lowest ex-

updated Tm

pected R&D level of the entrant is equal to pp (thls happens if the entrant’s off-the-equilibrium-

path-belief is prob(s; = low | a = s)= 1 and the B—segment consumers’ off-the-equilibrium-path belief is

prob(s; = low | market potential= high,a = s)= 1) and the highest expected R&D level of the entrant

(1+8)mq (
CE

is equal to this happens if the entrant’s off-the-equilibrium-path-belief is prob(s; = high |

a = s)= 1 and the [-segment consumers’ off-the-equilibrium-path belief is prob(s; = high | market



potential= high,a = s)= 1). If the entrant’s off-the-equilibrium-path-belief were prob(s; = high |
a = s)=1 and the 8-segment consumers’ off-the-equilibrium-path belief were prob(s; = high | market

potential= high,a = s)= 1, when the incumbent with s; = high deviates to a = s, its expected payoff

would be equal to (1+5)( 1+6 7Td,n. +(1 %)mﬂ)—c—’ Since ¢p = _ pg(mm— i[E(Tm ma) M%pdatedzg
or 01 > o7 and (8200 e (s o g >, (14 ) (1
(1+ﬁ)ﬂ—d)ﬂ'm) > ng mq+ (1 — ng )7m for o > 0% and B > B'. This means that for o7 > ¢ and 8 > S

the incumbent with s; = high deviates from the vaporware equilibrium for any off-the-equilibrium-
path-belief .

As a result, the trueware equilibrium is unique for o7 > o7 and 8 > Gt

Finally, in the following we will show that there exist parameter values (m,, 74, 70, Z, cg, c1, 08, 3)
such that 0 < og and such that o7 > op.

Let 7, = 31y, mo = 0.5m4, cg = 97g, c; = 0.1y, ©° = 1.5my, x = 0.5, B = 0.1. For these values

v _ 140k
0 = =

, Where H% > op. Therefore, the incumbent prefers to engage in vaporware for oy < op,
0] >0, 0r 01 =0pg.

Let 7, = 1.57g, mo = 0.5my, cg = 27g, ¢; = 0.17g, 7° = 0.85my, B = 0.03,2 = 0.5, and o = 0.25.
For these values 0§ = 0.083. Therefore, the incumbent prefers to engage in suddenware for or < og,
or > o, or o7 = og. Furthermore, for 7, = 1.57g, mg = 0.57y, cg = 27g, ¢; = 0.1my, 72 = 0.857y,
B =02, 2=05,0r =025 and o7 > 07 = 0.083 the trueware equilibrium exists uniquely.m

Proofs of Lemma 1 and Proposition 3: As in the proofs of Propositions 1 and 2 we will solve
for the case in which c¢; is low enough such that the incumbent with s; = high prefers to set its R&D
level equal to one. We know from the proof of Proposition 2 that if the entrant does not wait and
invests at t=2 the sufficient conditions for this to happen are ¢; < m,, — 7y — A(}S B V(}S 5 € (0, ’;—g] and
c1 < (T =70 — Db+ B(Tm — ¢ (Tm —74)) Vori € (0, %] If the entrant chooses to wait till t=2'
to invest in new product opportunity, then EV; = ¢mm + (1 — ¢7)(1 — dp)mo — scr(¢r)?, where b is
the expected R&D level of the entrant at t=2, if S-segment consumers do not postpone their purchase
and EVy = (14 8)drmm + (1 —¢;) (1 — dg)mo — sci(¢r)? otherwise. Therefore, if ¢; < 7y, — 7o then the
incumbent with s; = high prefers to set its R&D level equal to one when the entrant chooses to wait
till t=2".

From the proof of Proposition 2 we know the necessary and sufficient conditions for which the
incumbent with s; = high to pursue the new product opportunity and the incumbent with s; = low
to forgo it when the entrant invests at t=2. In the following we will derive the necessary and sufficient
conditions for which the incumbent with s; = high to pursue the new product opportunity and the
incumbent with s; = low to forgo it when the entrant waits till t=2’. When the entrant waits till t=2,
EVy,, = mm — % if f-segment consumers do not postpone their purchase and EVyj, = (1 + 8)mm — 4

2
otherwise. Thus, the necessary conditions for incumbent with s; = high to prefer to pursue the



new product opportunity when the entrant chooses to wait till t=2' is 77 < m,, — mo — 4. Since

cr > 0, when the entrant waits till t=2, if the incumbent with s; = low pursues the new product

(1 or)

o7 , if B-segment consumers do not postpone

opportunity EVy, < pumm + (1 — py)mo, where pup =
their purchase and EVy), < py(1+ B)mm + (1 — py)mo otherwise. Hence, it is sufficient to have 77 >
pr((L+ B)mm — (1 — %)WO) for the incumbent with s; = low to prefer to forgo the new product
opportunity when the entrant waits till t=2'. Given that u; < z, for a given (m,, 74, 70, cg, 1, 5) there
exist « and 79 values such that the incumbent pursues the new product opportunity when s; = high
and forgoes it when s; = low V(o g, o) when the entrant waits till t=2".

Next, we will derive the necessary conditions for the entrant not to deviate from the equilibrium in
which the incumbent either pursues the vaporware or the suddenware strategy and the entrant waits

till t=2 to invest in new product opportunity. From (TA5) in such equilibrium the expected payoff of

the entrant is equal to (1 —UI)% if sg = high and to %HE(QO —oppp—(1—pgor)p,) if sg = low,
J)(l—o’E)(l—O'I)
1-z+z(l1—og)(1—01) "
(Tm—0 1 (Tm—74))?
2cE
(2(—on)pp—(—pgor)p,,)
K

x 1—0’E)
I—JZO'E

where pug = and p, = If the entrant deviates and invests at t=2, then its

HH(Tm =01 (Tm—7a4))?
2cg

expected payoff is equal to if sg = high and to if sg = low. Note

that 1 —o; > Ep . Thus, in equilibrium in which the incumbent pursues the either

ppRl—on)ppg—(1-pgor)py) (Trm—01(Tm—74))?
i = 72,
HE(2(1_UI)NE_(1_NEUI)HE) (Tm—01(Tm—74))?
p < 7 <
HE Tm

1 — o the entrant with sg = high waits till t=2’ and the entrant with sg = low invests at t=2, and if

vaporware or suddenware strategy if the entrant prefers to

wait till t=2" both when sg = high and sg = low, if

(Tm—or (Zm‘”))z > 1—o7 the entrant prefers to invest at t=2 both when sg = high and when sg = low.

Let 1 denote EE(Z(FUI)#E;(P”EUI)HE) and > denote (“m‘”f(’;m‘”d” Note that M = —1,
255) Tm a1
2
: li o —2(Tm—7q) . O
801 <0, aa <0, 0111912 — (%) ) 01119 P — 0, 1190—801 — —Trm d) (,11190_801 —(2 — pp), and
2 m 1 m 3 6 2
(2—pg) > (7r7rm7rd) if BETm < 4. Since 82;/’ > 0, dg > 0, 88202 >0, 2 63 =0, and 011121 aa < IIm %

if mg < ”Ezﬂ’" there exists a 6o such that v > X for o7 < 679 and ¥ < X for o7 > 9. Furthermore, if
g < T then ¥ <1—ojforo; <o = % where 671 > 672, and ¥ > 1 — oy for o7 > 671.

This means that if in equilibrium the incumbent pursues either the vaporware or the suddenware
strategy the entrant waits till t=2' both when sg = high and sg = low for o7 < 69, the entrant waits
till t=2" when s = high and invests at t=2 for 69 < o5 < 61, and the entrant invests at t=2 both
when sg = high and sp = low for o7 > 63.

Note that for o7 < 679 the incumbent never wants to deviate from the vaporware equilibrium. In
vaporware equilibrium the expected payoff of the incumbent is equal to 7, — & if s; = high and to
7™ + (1 —pi(op + (1 —op)p,) T2)mo if s; = low. If the incumbent deviates to a = s at t=1, then the
entrant thinks that s; = low and invests at t=2. In this case, the expected payoff of the incumbent is
equal to T (1= (0p+(1=0r)p,) 52 ) +(op+(1—op)p,) tomq— 4 if s; = high and to 79 +(1—p (0 p+

(1 —op)py)E2)mo if s; = low. It is obvious that the incumbent with s; = high would not want to



deviate and the incumbent with s; = low is indifferent. In suddenware equilibrium, the expected payoff
of the incumbent is equal to mp, — < if s; = high and to 77 +(1—p;(og+(1— Op)ty) T2 )mo if sp = low.

If the incumbent deviates to a = p at t=1, then the entrant thinks that s; = high and invests at t=2. In
this case, S-segment consumers also think that s; = high and prefer to postpone their purchase. Thus,
the expected payoff of the incumbent is equal to (1+ 3) (7, (1 —(1 +5)7T—d) +(1 +ﬂ)“—d2) — 4 if s; = high
and to 7@ + (1 — p;(1+ B)%)WO if st = low. Therefore, if (1 + 6)27r_d '87”" - < 0 the incumbent with

sy = high would deviate and if % <(op+ (1 —op)uy)e= the 1ncumbent with s; = low would
o 1+IB 2nd __Brm
deviate. Since S 45 Ty < 0and (1+ ﬁ)27r—d szm:rd <0 at f = Z==T4 for high 3 values the

incumbent with s; = high would deviate. Furthermore, since =% < (cp+ (1 — UE)EE)ZME for o7 < 69
the incumbent with s; = low would deviate for low 3 values. It is ambiguous whether for o; < 679
there exist any (3 values such that (1+B)Q% ﬂ&rjrd > 0 and (HCBE)M > (op+(1—0op)p,) 5. Thus, it
is ambiguous whether for o; < 619 the suddenware equilibrium can exist. However, we know from the
proof of Proposition 2 that the trueware equilibrium can exist only for 8 > . Given that for o7 < 672
the vaporware equilibrium can always exist, for o7 < 672 and f < 8¢ in equilibrium the entrant waits

till t=2' both when sg = high and when sg = low.

For 619 < o7 < 671 in vaporware equilibrium the incumbent’s expected payoff is equal to 7, (1 —(1—

JE)“E(W’”_UC;(W’”_”)))—F (1—0pg) “E(Wm_iIE(W’”_“))Tr 4 if st = high and to 7% + (1 — p;(opT= m (1—
UE)“E(ﬂmfi;(ﬂmfﬂd))))Wg if s; = low. If the incumbent dev1ates to a = s at t=1, the expected payoff of

the incumbent is equal to (1 — (0p+ (1 —0g)p,)T2) + (0p+ (1 —0g)p,) T2 ma — F if sp = high and
tom@ +(1—prlop+(1— oB)y) T2)mo if sp = low. It is obvious that the incumbent deviates from the

vaporware equilibrium if /ji > 7. Note that 8——01;1 < 0 and f“(()’[ =071) > mp if (1—pg) 7y > m4. Recall
E —F

— _ _ 2
from the proof of Proposition 1 that 7, UE(l_U;(;)fZ(”i) ooF <Td <Tm 7p :”gfl?;()l 78)” 5o that there

exist o} € (0,1) and 0§ € (0,1). Thus, if Tm 5o UE(;)f;’(’i) oo < T < min {(1 — pg), 52} 7, then

. 1—x)m
Jh>7rmf0f<71:1_m

m < o7 < oqn. Since Y < ¥ for o7 > 0}, 07 > 612. In suddenware
—FE

equilibrium, the incumbent’s expected payoff is equal to 7rm(1 - (1 —op)t E(W'"_UC{E(W’"_M))) + (1 -

CE

pp(Tm =01 (Tm—mq4))
CE

oR)
s; = low. If the incumbent deviates to a = p at t=1, then the entrant thinks that s; = high and invests at
t=2. In this case, §-segment consumers also think that s; = high and prefer to postpone their purchase.
. . 2
Thus, the expected payoff of the incumbent is equal to (1 + 3)(mp, (1 — (1 + 5)%) +(1+ ﬁ)%) -4
if s; = high and to 72 + (1 — p(1 + ﬁ)%)wo if s; = low. Thus, the incumbent with s; = high

would deviate if (1 — o) tp(tm—or(Tm=mg)) -, (1+ [3)22—5 — Tm_ and the incumbent with s; = low

Cg T —Tq g
a((1+p)2 2 — frm_)
Fmti < 0 and (1+

i —md < 0 there exists a B such that for 5 > ﬁ the incumbent with s; = high would

would deviate if o p = + (1 — o ) (= UC;(W"“ —ma) > (1 +5)”—d Since

B)27l’_d _ /37rm

) Tm —Td ‘5

deviate and hence the suddenware equilibrium cannot exist. Since the trueware equilibrium can exist



for any oy if B > B, for 0% < o7 < 61 and B > max {BS, Bt} only the trueware equilibrium can exist.

Note that (UEZ—E +(1-— UE)“E(WW_UC;(WW_“))) oy <ot > %. Furthermore, it is ambiguous whether for

Gr2 < o1 < o} there exist any § values such that (1 + B)Qg — %ﬁ”ﬂd >(1—o0pg) “E(ﬂmfi;(ﬂmfﬂd)) and
% > O'EZ—;" +(1—-o0pg) “E(W’”fiIE(W’”fm)). Thus, it is ambiguous whether for 672 < o7 < o7 the

suddenware equilibrium can exist. However, since the vaporware equilibrium can exist for 672 < o7 < 07
in equilibrium the entrant waits till t=2" when sp = high and invests at t=2 for 672 < o7 < o} and
B<p.

In the following we will show that for 07 < o7 < 671 and 8 > max {Bs, 6t} the trueware equilib-
rium is unique. We know from above that if the entrant’s off-the-equilibrium-path-belief is prob(s; =
low | a = s)= 1, the [-segment consumers’ off-the-equilibrium-path belief is prob(s; = low |market
potential= high,a = s)= 1, and 0] < o5 < &1 the incumbent with s; = low deviates from the
vaporware equilibrium to a = s. On the other hand, if the entrant’s off-the-equilibrium-path-belief
were prob(s; = high | a = s)= 1 and the [-segment consumers’ off-the-equilibrium-path belief were
prob(s; = high |market potential= high,a = s)= 1, the expected R&D level of the entrant would
be equal to ﬁ%)m' Therefore, if the entrant’s off-the-equilibrium-path-belief were prob(s; = high |
a = s)= 1 and the -segment consumers’ off-the-equilibrium-path belief were prob(s; = high |market
potential= high,a = s)= 1, when the incumbent with s; = high deviates to a = s, its expected payoff
would be equal to (1 +B)((1+fid2 +(1- M)Wm) — <. Since (1+3)((1 +B)72—f +(1— M)ﬂ'm) >

E CE CE

Tm(l — (1 — JE)“E(Wmfi;(ﬂmfﬂd))) + (1 —op) “E(ﬂmfi;(ﬂmfﬂd))ﬂd for B > B the incumbent with

s; = high would deviate from the vaporware equilibrium for g > BS. This means that the incumbent
deviates from the vaporware equilibrium for any off-the-equilibrium-path-belief if 07 < o7 < 671 and
g > max { BS, Bt} . Similarly, when the incumbent deviates from the suddenware equilibrium to a = p,
if the entrant’s off-the-equilibrium-path-belief were prob(s; = low | a = p) = 1 and the [-segment
consumers’ off-the-equilibrium-path belief were prob(s; = low |market potential= high,a = p)=1 then
the expected R&D level of the entrant would be equal to (o + (1 — op)u,) T2 In this case, as in the
vaporware equilibrium, the incumbent with s; = low would deviate from the suddenware equilibrium
if 07 < o5 < on. Given that the incumbent with s; = high deviates from the suddenware equilibrium
if the entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = p)= 1, the S-segment consumers’
off-the-equilibrium-path belief is prob(s; = high | market potential= high,a = p)= 1, and 5 > BS
the suddenware equilibrium cannot exist for any off-the-equilibrium-path-belief if 07 < o7 < 671 and
£ > max {BS, Bt} . This proves that for 07 < o7 < 671 and 8 > max {BS, Bt} the trueware equilibrium
is unique.

Next, we will show that for 671 < o7 and 8 > ! the trueware equilibrium is unique. First, note that

for 671 < oy the entrant invests in new product at t=2 even if the incumbent pursues the vaporware



or the suddenware strategy and puj dated - (48)Td gy B > [t. Therefore, for B > (' when the

CE CE
incumbent deviates from the suddenware equilibrium, the highest expected R&D level of the entrant

at—i)” and this happens if the entrant’s off-the-equilibrium-path-belief is prob(s; = high |

is equal to
a = p)= 1 and the (-segment consumers’ off-the-equilibrium-path belief is prob(s; = high | market
potential= high,a = p)= 1. We also know from the proof of Proposition 2 that for f > S the
incumbent with s; = high prefers to deviate from the suddenware equilibrium to a = p when the
entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = p)= 1, the [-segment consumers’ off-
the-equilibrium-path belief is prob(s; = high | market potential= high,a = p)= 1, and 8 > 3*. Thus,
for B > B¢ the suddenware equilibrium cannot exist for any off-the-equilibrium-path-belief.

If the incumbent deviates from the vaporware equilibrium to a = s, then for 8 > 3 the lowest expected

a(l—0p)*(1-01)
z4x(l—og)(1—0o71)’

the entrant’s off—the—equlhbrlum—path—behef is prob(s; = low | a = s)=1 and the S-segment consumers’

updated T updated

R&D level of the entrant is equal to 1 -, where (1) =0opti (this happens if

off-the-equilibrium-path-belief is prob(s; = low | market potential= high,a = s)= 1) and the highest

% (this happens if the entrant’s off-the-equilibrium-
E

expected R&D level of the entrant is equal to
path-belief is prob(s; = high | a = s)= 1 and the S-segment consumers’ off-the-equilibrium-path-belief
is prob(s; = high | market potential= high,a = s)= 1). If the entrant’s off-the-equilibrium-path-belief
were prob(s; = high | a = s)= 1 and the [-segment consumers’ off-the-equilibrium-path-belief were
prob(s; = high | market potential= high,a = s)= 1, when the incumbent with s; = high deviates
to a = s, its expected payoff would be equal to (1 + §)(~—="2 1+ﬁ g+ (1 — %)Wm) — 4. We know

from the proof of Proposition 2 that (4P ma __Prm &Zf = tp(m—0r@m="a)) . 8 > 5°. Given

CE (Tm—mq) CE

that 5' > 3%, the incumbent with s; = high deviates from the vaporware equilibrium for any off-
the-equilibrium-path-belief for 5 > . With a simple numerical example one can show that all the
conditions above can hold. For example, let m,, = 5ng, mg = 4wy, ™° = 0.957y, c; = 0.17y, cg = 67y,
x = 0.5, and o — 0. Then, 0} = 0§ = % o1 = %, o7 = §, and 69 ~ 0.3. For § < orand 8 > 0 the
<3
1

trueware equilibrium can exist. If o7 < 2 the trueware equilibrium can exist only for 8 > 0.g

TA2 Robustness Check: The Incumbent’s R&D Cost Factor (c;) is

Unrestricted

For ease of exposition in the main Appendix, our proofs used a simplifying assumption on the incum-
bent’s R&D cost factor. Specifically, c; was low enough such that when the incumbent received a high
signal and planned to pursue the new product it would set an R&D level of one. We now relax this
assumption by allowing the incumbent’s R&D cost factor to take on higher values as well, and which

would result in its setting an R&D level less than one. In particular, we will investigate the case of

10



¢y = cg = ¢, where ¢ can take on any positive value, and show that the results stated in Propositions 1
and 2 continue to hold.

Without demand-side benefits (i.e., the case of Proposition 1):

We first note that from payoff expression (3)-(5) one can see that the optimal R&D level chosen by

the entrant is ¢3; = Lp(Tn—¢r(Tm—7a)) Gince pg € (0,1], we need ™= < 1 to guarantee that ¢z € (0,1).

C

: . ~ — —Adr)2
From payoff expressions (3)-(5), one can see that when s; = high, EVy),, = mo(1 — ¢p) + %
if the incumbent pursues the new product opportunity and EVy),, = mo(1 — (75 )+ 72, otherwise. When

~ 2 _ A 2
s; = low, EVy, = mo(1—p;¢ )+ (i 72”; A95)” if the incumbent, pursues the new product opportunity

and EVy, = mo(1 — prdp) + 72, otherwise. Therefore, if Km0 Adp) oo Vo € (0, Tm ] and

2c
r0—AG2
7 < W Vo € (0,72=], then the incumbent pursues the new product opportunity when

s; = high and forgoes it when s; = low. Since g—ﬁf < 0 and lim pu; — x there always exist  and 7°
or—0
values such that the incumbent pursues the new product when s; = high and forgoes it when s; = low.

In vaporware equilibrium, from payoff expressions (3)-(5), the entrant’s expected R&D level is (ES%* =

L (Tme—0 1 (Tm—m0) (Tm—74))
A—ppor A(Tm—mq)

BV =m(l - b ) + M and when s; = low, the incumbent’s payoff is EV™ = mo(1 —
H L

7 ,&1};) + 79, where p; = fl(:cg g If the incumbent deviates to a = s the entrant thinks that s; = low

z(l—og)(l—oy)
z+z(l—og)(l—0oy) "

Since 68%/1 < 0 the incumbent deviates when &? > ngg In suddenware equilibrium, from pay-
E
. . . ) (7TmC_O'I(7Tm_7r0)(7r’m_7rd))
off expressions (3)-(5), the entrant’s expected R&D level is ¢ = E_SgLuEaz Al ) . When
(Tm—m0—Adp )
2c

, where pup = o + xl(%gg) When s; = high, the incumbent’s payoff is

updated

KLE updated

and its expected R&D level would be equal to g~b2’ = T where E =0p+1=

C

s; = high, the incumbent’s payoff is EVI‘T; = mo(l — dp) + and when sy = low, the
incumbent’s payoff is EVISQ = mo(1l — ,ul(}j;*) + 72, If the incumbent deviates to a = p the entrant

thinks that s; = high and its expected R&D level would be equal to qBSE, = ﬂmczz(izz;i)_(;’;;”). Since
OEV;

Dom < 0 the incumbent deviates when (}52‘ > g%% Note that % > 0, %p 0, for a given og,
~ 8%

dor
<l - o ~ sl . I s
¢p < bp if o7 is high enough ( hmlqbg < ¢ Vog), and for a given oy, hmlqﬁg > hmlqbsE. Since
or— op— op—

Jog ' Jog

. ~vl . ~ Uk .
> 0, and lim ¢p > lim ¢y Voy, there always exists (7, 74, 70, ¢, z,0 ) values such
ocp—1 ocp—1

updated

that for low enough o such that ZE T, dp(me=or(tm—mo)(tn=q)) -, Tme=(mm—mo)(mm—rq)

—puporA(Tm—7q) c2~fA(7rmf7rd)
09y
dor

and

00y,
' dog

hence, the incumbent prefers to pursue the vaporware strategy. Furthermore, <0 < 0,

OETm

~vl ~U* — — — — — —
; ; PE(Tmc—(Tm—m0)(Tm—mq)) pe(mme—(Tm—m0)(Tm—m4))
Uljlgl(éE - ’ 0111§1¢E - —ppAlTm—mq) ’ and A—pupA(Tm—mq)

values. Therefore, there always exist (7, 74, 70, ¢, ,0p) values such that for high enough o; such

> 2B for low op

updated
that 2z Tm < pg(Tme—o (Tm—m0)(Tm—"4)) < T C—(Tm —10) (Tm —74)
c A—pporA(Tm—m4) A—=A(Tm—7q)

and hence, the incumbent prefers to
pursue the suddenware strategy.

In trueware equilibrium, from payoff expressions (3)-(5), when s; = high, EV}"; = mo(1l — qBSE/) +
W—OQZME)—Q and when s; = low, EV}""L = mo(1 — pydy) + 72. If the incumbent with s; = high

deviates to a = s, then the entrant thinks that s; = low and its expected R&D level would be equal

11



(Wm—ﬂo—A(%g)z

to 551})5, In this case, E It|/H = mo(1l — qNbUE/) + 5o . If the incumbent with s; = low deviates to

a = p the entrant thinks that s; = high and its expected R&D level would be equal to q~§SE/ In this case,

b o OBY,

EVItIIL = (1 — pyog)mo + 7°. Since WEI
~ s/ ~vl

trueware equilibrium if qﬁsE > ¢j)g and the incumbent with s; = low would deviate from the trueware

< 0 the incumbent with s; = high would deviate from the

equilibrium otherwise.
With the demand-side benefits (i.e., the case of Proposition 2):
From expressions (TA4) and (TA5), ¢F < pp(H8)(m =61 (Tm—71)) Gince pg € (0,1], to guarantee that

C

¢% € (0,1) for the rest of the analysis for a given § and 7, we will solve for ¢ such that ¢ > (1+ 3)mp,.

Furthermore, as in the proof of Proposition 2, in order to prevent the preemptive force to disappear we

TTm —Td )

will restrict our analysis for the parameter values such that (1 + fg)mg < 7, (i€, 5 < ™

From payoff expressions (TA1)-(TA5), one can see that when s; = high and the incumbent pursues

TTm _7TO—A<;5E)2

the new product opportunity, £V;,, = mo(1 —dp)+ ( o , where ¢ € (0, Tm ] if the S-segment

(Tm—0 —A<?>E +B(mm _<;5E (Tm _Wd))z
2c ’

consumers do not delay their purchase and EVj, = mo(1 — (NbE) +
where (}E e (0, gliﬂcﬂ], otherwise. When s; = high and the incumbent forgoes the new prod-
uct opportunity, EVy, = mo(l — q?)E) + 79 | where g~bE € (0,7=], if the B-segment consumers do
not delay their purchase and &E € (0, ﬁlifim] otherwise. When s; = low and the incumbent pur-

p2(mm—mo—Adg)? z(l—0o7)

sues the new product opportunity, EVy, = mo(1 — [LI;bE) + 5 , where py = =z and

ngE € (0, 7], if the B-segment consumers do not delay their purchase and EVy, = mo(1 — /L](}E) +

2 _ AL 3 _ 2 ~
# (Tm=mo A¢E+g(:m 5 (Tm—7a))) , where ¢y € (0, 7(1+€)7rm], otherwise. When s; = low and the in-

cumbent forgoes the new product opportunity EVj, = mo(1 — ;LI;bE) + 72, where ¢y € (0, Tm],

(1+ﬁ)7rm ]

if the -segment consumers do not delay their purchase and ngE € (0, otherwise. There-

2 AT 2 ~ 2 AT iy _ 2 ~
fore, if “LIm=T0"8%p) o 20 g ¢ (0,2m] and LLTm o A0ptHIm dp(Tn T)) o 2o g e
(1+B)7rm

(0, =], then the incumbent forgoes the new product opportunity when s; = low. Similarly, if

2 < (Wm—w%ZAqu)? VéE c (0’ WTm] and 72 < (T —70—A¢p+B(Tm—0 g (Tm—74))? VéE c (0’ %], then

2c

the incumbent pursues the new product opportunity when s; = high. Since g—if < 0and limyu; — =
or—0

there always exist z and 7 values such that the incumbent pursues the new product when s; = high
and forgoes it when s; = low.

In vaporware equilibrium, from payoff expressions (TA1)-(TA5), the entrant’s expected R&D level
is ¢ = tp(me—or(mn—mo)(®n-7a)) \\hen s; = high, the incumbent’s payoff is EV™ =mo(1 - bp) +

s A—ppor A(Tm—74g)
(Wm—ﬂO_Aqﬁl}}«: )2

- When s; = low, the incumbent’s payoff is EV"™ = mo(1 = prop ) + 72, where p; =

2c
%. If the incumbent deviates to a = s the entrant thinks that s; = low and its expected R&D
~ updated
level would be equal to qb% = Efﬂm Since % < 0 the vaporware equilibrium can exist only when
~ Uk ~ul B
¢r < 9p.

In suddenware equilibrium, from payoff expressions (TA1)-(TA5), the entrant’s expected R&D level

12



is g = Lplimes o1(tm_m0)(tm=74) \When s; = high, the incumbent’s payoff is EVIS‘Z = mo(l —

c2— :U‘EUIA(Wm Tq)

bp) + W and when s; = low, the incumbent’s payoff is EVITZ = w01 — prdp) + 2.
If the incumbent deviates to a = p the entrant thinks that s; = high and [-segment consumers

delay their purchase. In this case, EVS’ = mo(l — ) + Tm=mo=opA+S (T —0p(Tm 1)) * here

2c
¢ (1+5)(7Fm0 (A4+B)Tm—m0)(Tm—"a))
E— —(A+B)(A+B(Tm—7q)) (Tm—"a)

(7Tm_7"'0 ¢EA+ﬁ(7Tm_a>SEI(7rm_ﬂ—d)))2 (7Tm 70— A(lsE)

Thus the incumbent with s; = high would deviate if

e - 5 > (qu —¢3) and the incumbent with s; = low would
deviate if ¢ > &5% (tm —o—¢pAtH (;cm*%(m”*”)))Q - (”mfﬂ‘gAéEV < 7T0((~ﬁSE/~ — ¢ is sufficient for
- ~ 8 s/
¢% < b Note that — 2 > 0 and EVY (8 = 2=Td) > BV Y(op,07). Given that a¢E > 0 and

éigb EVIT;I — mo(1— (Nb%) + M, where <~b 5= ”mCCZ(Ti’Z(:O)f’;:) md) , the suddenware equ1hbr1um

(el ) < S (T ) and i ow enough.

exists if £E

In trueware equilibrium, from payoff expressions (TA1)-(TA5), when s; = high, the incumbent’s pay-
(7rm_7ro—¢g|HA+/6(7rm_¢g\H(Wm_ﬂ'd))) (1+[3)(‘n’m(‘ ((148) 7, —70) (7, —7a))

. t o ~tx
oftis EV/* = mo(1—¢p, )+ % , where ), = U Tur GO T a)
~ update
When s; = low, the incumbent’s payoft is EVIt‘*; = mo(1 — ,quﬁE|L) + 72, where gzﬁgh = ﬁE— If
~ — 7A~t* 2 ]
the incumbent with s; = high deviates to a = s, then EVIt"H = mo(1 — ¢>t§|L) + % and if

the incumbent with s; = low deviates to a = p, then EV“ =mo(1— ,ulgbgm) + 79 Since % < 0 this
E
~tx
equilibrium exists if (bElH > ¢E|L and EVt* > EV“ Note that @i > 0, ¢E‘H(,B Fm=id) > ¢E|L

t*

OF
V(og,or1), —aﬁﬂ' > 0, and EVf"; (6= M) > EV“ V(op,or). Thus, for high enough [ values the

trueware equilibrium can exist.

d d
M%p ated > pg(Tme—o 1 (Tm—m0)(Tm—"4)) > T C— (T —70) (T —74)

A—pporA(Tm—mqg) —A(Tm—7q)

Thus, for low enough o values such that

and low enough 3 values the incumbent prefers to pursue the vaporware strategy. For high o val-
updated
ues such that £E

Tm 'U'E(ﬂ'mc UI(ﬂ"m 770)(77771 Trd)) 7rmcf(7rm*7"'0)(7rm*7rd)
< 101 AT —ra) < RN comy and low enough 3 values

updated
the incumbent prefers to pursue the suddenware strategy. For high o; values such that fﬂm <
pp(Tme=0 1 (Tm—m0)(Tm —7q)) - TmC=(Tm—m0)(Tm—7q)
A—pporA(Tm—mqg) 2= A(mm—7q)

and high enough S values the incumbent prefers to

pursue the trueware strategy.
updated
Note that if the incumbent deviates from the vaporware equilibrium for o7 values such that u <

pg(mme—o1(Mm—m0)(Tm—7a) _ Tmc—(Tm—m0)(Tm—ma)
A—pporA(Tm—74) A—A(Tm—7q)

to ngg] ., (this happens if the entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = s)= 1

the highest expected R&D level of the entrant is equal

and the [-segment consumers’ off-the-equilibrium-path belief is prob(s; = high | market potential=
high,a = s)= 1). If the entrant’s off-the-equilibrium-path-belief were prob(s; = high | a = s)= 1 and the
B-segment consumers’ off-the-equilibrium-path belief were prob(s; = high | market potential= high,a =
s)= 1, when the incumbent with s; = high deviates to a = s, its expected payoff would be equal to mo(1—

(Tm—T0—p |y A+B(Tm =), (Tm—14)))> updated

gzﬁng) + P . Recall that (?5 — tp(mme=or(Tm —mo)(Tm —m4)) i

A—pporA(Tm—mqg) CE

updated

15 Tm _ pp(@mc—0(Tm—m0)(Tm—74)) _ TmC—(Tm—m0)(Tm—7q) L LA
for o values such that - < 1501 AT —1a) < N Cem— sand ¢, > op), =

13



updated
W dated’;—g and EVIt‘* > EVIt" for high enough 3 values. Therefore, for o7 values such that 22— <
H H

wr(mme—or (Tm—m0)(Tm—"4)) < T C— (T —70) (Tm —7 4)
A—pporA(Tm—m4) 2 —A(Tm—mq)

high deviates from the vaporware equilibrium for any off-the-equilibrium-path-belief . Furthermore, for

and high enough 8 values the incumbent with s; =

updated

o values such that ZE Tm o dp(Tme=01(mn—m0)(Tm—"a)) . Tme=(mm—m0)(Tm—Ta)

CZ*FLEUIA(T"m*ﬂ'd) C27A(7Tm*7rd)

deviates from the suddenware equilibrium, the highest expected R&D level of the entrant is equal to

when the incumbent

{th’] and this happens if the entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = p)= 1

and the (-segment consumers’ off-the-equilibrium-path-belief is prob(s; = high | market potential=
updated

high,a = p)= 1. We also know that for o values such that Bp

TTm < ,U«E(ﬂ'mc_o'l(7rm_770)(77m_7rd)) <
—pugoA(mm—mg)

the incumbent with s; = high prefers to deviate from the suddenware equilib-

TmC— (7Tm*770)(77m *ﬂ'd)
—A(Tm—7q)

rium to a = p when the entrant’s off-the-equilibrium-path-belief is prob(s; = high | a = p)= 1, the

p-segment consumers’ off-the-equilibrium-path-belief is prob(s; = high | market potential= high,a =
updated

p)= 1, and B is high enough. Thus, for o7 values such that 2

Tm pg(mme—or(tm—m0)(Tm—"4))
< A—ppor A(Tm—74g) <
T C—(Tm —70) (Tm —74)

E— A ) and high enough 3 values the suddenware equilibrium cannot exist for any off-

updated

the-equilibrium-path-belief. Thus, for o; values such that £& Tm o pp(rme=or(Tm=mo)(tm=m4)

A—pporAl(Tm—myg)

T C—(Tm —70) (Tm —74)
A—A(mm—7q)

and high enough § values the trueware equilibrium is unique.g

TA3 Extensions To Our Basic Model

We have conducted four extensions to our basic model-i.e., firms’ signal structure is symmetric, firms’
signal qualities are not common knowledge, firms can invest in improving their signal qualities, and the
incumbent can affect the market potential state probabilities. In the following we will discuss both how

we implement each of these extensions and their implications for our results.

TA3.1 Symmetric Signal Structure

We assumed a non-symmetric signal structure, whereby a firm remains uncertain about the market
potential at t=1 only when it receives a low signal (as this may be a ‘false negative’ if the true market
potential is high) as described in Section 3. If the signal structure were symmetric, such that proby (s =
high |market potential= high) = proby(sy = low |market potential= low) = o, where 3 < oy < 1,
firms could receive a high signal even when the true market potential is low (a ‘false positive’). In that
case, a firm receiving a high signal assigns a probability of less than 1 that the true market potential
is high and is generally induced to select a lower R&D level than in our model. However, the entrant
would still invest more the greater its belief that the market potential is high, and could update its
belief based on inferences from the observed preannouncement; and this updating is a function of the

incumbent’s signal quality. Therefore, our results would qualitatively stay the same.
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TA3.2 Firms’ Signal Qualities Are Not Common Knowledge

Our model set up assumed that signal qualities (o) are common knowledge, reflecting the idea that
firms in an industry have a good sense of their rivals’ competence to assess market opportunities.
However, in some settings firms may be able to keep these forecasting capabilities secretive. If this is
the case, the question arises as to whether the incumbent would want to reveal its signal quality (on top
of whether it wishes to reveal the signal it received). To investigate this issue, we modified our basic
model in the following way. At the beginning of the game only firm &k knows its signal quality, which
can either be high () or low (g;,) with probability y, and (1 — yx), respectively, and where 7, > g;..

As in the proof of Proposition 2 we will solve for the case in which ¢; is low enough that the incumbent
with s; = high prefers to set its R&D level equal to one. Let E(or) = yior + (1 —yr)a;. First, we will
prove that in equilibrium the incumbent never reveals its signal quality. There are ten potential pure
strategy equilibria in which the incumbent’s signal quality is either partially or fully revealed. 1. when
071 =01, a =pVdrand when oy = g7, a = s Vdy : In this equilibrium when a = p, the entrant’s expected

R&D level is equal to “Em=T1(Tn="a) " pepe pe = ye(Cr + J“n(lf—ﬁE)z) + (1 —-yp)log + x(l_—gE)Q),

cE (1—2oR) (1—zog)
and when a = s, the entrant’s expected R&D level is equal to “E(WmfgcfE(ﬂmfﬂd)). Since 68%/1 < 0 the
E

incumbent with o5 = g7 would deviate to a = p. 2. when o7 =77, a = s ¥dy and when o7 =g, a=p
LE(Tm—C(Tm—T4))
cp

UE (7I'm—21 (7|'m_7rd)) : %
L . Since Do < 0 the

Vdy : In this equilibrium when a = s, the entrant’s expected R&D level is equal to

and when a = p, the entrant’s expected R&D level is equal to
incumbent with o7 = g; would deviate to a = s. 3. when oy =07, a =p Vd; and when o7 =g;, a=p
if df =pand a=sifdr = f:In this equilibrium, when a = s, the entrant knows that oy = g; and
s; = low, but when a = p, the entrant is not sure about either the incumbent’s signal quality or the
value of its signal. Obviously, the entrant’s expected R&D level would not be the same when a = s
and when a = p. Let (Nb*E| s and éfmp denote the entrant’s expected R&D levels when a = s and when
a = p respectively. Since %%;L < 0 when (ﬁ*E|S > c?ﬁ*E|p, the incumbent with oy = g; and sy = low
would deviate to a = p and when (}52‘ s < g~b*E|p, the incumbent with o; = ;7 would deviate to a = s.
4. when oy = G7, a = p Vd; and when o7 = g7, a = sif df = pand a = pif df = f : In this
equilibrium, when a = s, the entrant knows that oy = g; and s; = high, but when a = p, the entrant
is not sure about either the incumbent’s signal quality or the value of its signal. Also, when a = s,

the [-segment consumers know that d;y = p and hence they postpone their purchase. Obviously, the

entrant’s expected R&D level would not be the same when a = s and when a = p. Let (sz‘ s and (Nbap
OEV;
~ s 99p
when ¢p|s > ¢y, either the incumbent with o7 =77 and sy = high would deviate to a = s to collect

<0

denote the entrant’s expected R&D levels when a = s and when a = p respectively. Since

the demand-side benefits or the incumbent with oy = g; and s; = high would deviate to a = p and

trade off the demand-side benefits for lower (}5 5. When (}52‘ s < g~b*E|p, the incumbent with o; = &7 would
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deviate to a = s. 5. when o7 = g7, a = p Vdy and when oy =57, a=pifdi=panda=sifd;y = f:

In this equilibrium, following the same logic in 3, since 88%/1 < 0 when &*E| s < &*E”,, the incumbent with
E

o7 = oy and sy = low would deviate to a = s and when ¢*E|s > ¢*E|p, the incumbent with o; = &7 and

s; = low would deviate to a = p. 6. when o7 = g7, a = p Vd; and when o7y =77, a = s if df = p and

dEV]
~ ok ~ok 8¢E

incumbent with o7 = g; would deviate to a = s. When ¢g|; > ¢p),, the incumbent with o7 = g; and

a = pifdy = f : In this equilibrium, following the same logic in 3, since < 0 when q?)fﬂ s < (}5*E|p, the
s; = high would deviate to a = s to collect the demand-side benefits or the incumbent with oy = &
and s; = high would deviate to a = p and trade off the demand-side benefits for lower (NbE 7. when
or =07, a=sVdy and when oy =57, a =pif df =p and a = s if d; = f : In this equilibrium, when
a = p, the entrant knows that oy = 7 and s; = high and (B-segment consumers delay their purchase.
However, when a = s, the entrant is not sure about either the incumbent’s signal quality or the value
of its signal. Obviously, the entrant’s expected R&D level would not be the same when a = s and when
a = p. When &*E|S > g~b2|p, the incumbent with o; = g; would deviate to a = p. When &52‘5 < (;;:Elp’

the incumbent with o5 = g; and sy = high would deviate to a = p to collect the demand-side benefits
OBV
0 _
demand-side benefits for lower ¢5. 8. when o5 = g7, a = s ¥dy and when oy =07, a =sifdf =p

or since < 0 the incumbent with o7 = &7 and s; = high would deviate to a = s and let go the
and a = p if d;f = f : In this equilibrium, when a = p, the entrant knows that c; = o; and s; = low.
However, when a = s, the entrant is not sure about either the incumbent’s signal quality or the value
of its signal. Obviously, the entrant’s expected R&D level would not be the same when a = s and when
a =p. When @E@\s > $E|p, the incumbent with o; = g; would deviate to a = p. When <?5*E|S < (}E‘p, the
incumbent with 07 =77 and s; = low would deviate to a = s. 9. When o7 =77, a = s Vd; and when
or=05,a=pifdr =pand a=sifdr = f:In this equilibrium, following the same logic in 7, when
g~b*E|s > &fElp’ the incumbent with o; = & would deviate to a = p. When (}52‘8 < &)*Elp’ the incumbent with
or = o7 and sy = high would deviate to a = p to collect the demand-side benefits or since %%;i < 0 the
incumbent with o7 = g; and s; = high would deviate to a = s and let go the demand-side benefits for
lower (}E 10. When o7y =07, a = s Vd;y and when oy = g;,a =sif df =pand a =pif df = f : In this
equilibrium, when <75*E| ¢ > g%;p, the incumbent with o7 =& would deviate to a = p. When (ES*E| s < (?5*E|p,
the incumbent with o7 = g; and sy = low would deviate to a = s.

Next, we will characterize three pure strategy equilibria: 1. a = p Vd; and Vo; (vaporware
equilibrium). In this equilibrium, the entrant’s posterior beliefs are prob(s; = high | sg = high,a = p)=
E(or1), prob(s; = high | sp = low,a = p)= xﬁ%:glE(a[), and prob(c; =71 | a = p)= yr. The entrant’s
off-the-equilibrium-path beliefs are prob(s; = low | a = s)= 1 and prob(c; = &7 | a = s)= ys. The
[-segment consumers’ posterior beliefs are prob(s; = high | market potential= high,a = p)= E(o) and
off-the-equilibrium-path belief is prob(s; = low | market potential= high,a = s)= 1. Note that since the

B-segment consumers delay their purchase only when they think that the incumbent is for sure pursuing
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the new product their belief regarding the incumbent’s signal reliability is not relevant for our analysis.

2. a = s ¥d; and Vo (suddenware equilibrium). In this equilibrium, the entrant’s posterior beliefs are

z(l—opg) B

l—xzop

prob(s; = high | sg = high,a = s)= E(oy), prob(s; = high | sp = low, a = s)= (o1), and
prob(o;r =71 | a = s)=ys. The entrant’s off-the-equilibrium-path belief is prob(s; = high | a = p)= 1.
The B-segment’s posterior belief is prob(s; = high |market potential= high,a = s)= E(oy) and off-
the-equilibrium-path belief is prob(s; = high | market potential= high,a = p)= 1. Note that since
prob(s; = high | a = p)=1 and prob(s; = high | market potential= high,a = p)= 1 the entrant’s and
the B-segment’s off-the-equilibrium-path beliefs regarding the incumbent’s signal quality do not matter.
3. a =p when df = p and a = s when df = f Vo (trueware equilibrium). In this equilibrium, the
entrant’s posterior beliefs are prob(s; = high | a = p)= 1, prob(s; = low | a = s)= 1, and prob(c; = o |
a = s)= ys. The (-segment’s posterior beliefs are prob(s; = high |market potential= high,a = p)= 1
and prob(s; = low |market potential= high,a = s)= 1. Note that since prob(s; = high | a = p)= 1 and
prob(s; = high | market potential= high,a = p)=1 the entrant’s and the S-segment’s posterior beliefs

regarding the incumbent’s signal quality when a = p do not matter.

2% pp(mm=E(0r)(Tm=m4))

1. In this equilibrium the entrant’s expected R&D level is ¢ = , where pup =

ye(Tr + %) +(1—yp)(op+ QZ(II:T%EI;;) If the incumbent deviates to a = s, then based on its off-
the-equilibrium-path-beliefs given above the entrant’s expected R&D level would be (}b% = %p dated%;&

2(1-5p)*(1-E(o1)) x(1—ap)*(1-E(01)) 9BV
¢

updated
P = yE(O'E + 1—z+z(1— O‘E)(le(o‘I))) + (1 - yE)(gE + 17x+m(1*QE)(1*E(UI))) Since )

where 1
(1-—7p)?
et

%)) < g < ﬂm(l—m(i;m) (yg(—l;;EE)); a (?{E)afiE')jE) )) there exists a E(or)1 € (0, 1) such that

then ¢y, (E(o7) > E(or)1) > ,uwdamd(E(J[) > E(01)1)%2 and as a result, the vaporware equilibrium
cannot exist for (o) > E(o7);. Note that m,(1 — ‘(’“"(17"’3)(Z”E(lf_EE)2 + (17?’”3)(17&5)2)) > (1 —

pe  (1—20g)? (1-zap)?

the incumbent would deviate from the vaporware equilibrium if (}52* > g~bUEI For 7, (1 — ﬁ(

yp(1-5g)?2 + (1-yp)(1— UE)Z))'

%( (1-aog) (1—zop)

2. In this equilibrium when s; = high, EVS|* = Ty — (Nbg (Tm —7q) — % and when s; = low, EV|

(1-— u[(}?)wo + 72, where (ES;; = “E(Wme(gEI)(ﬂm a)) and I % If the incumbent deviates to

a = p the entrant thinks that s; = high and its expected R&D level would be equal to %. Note

that in this case the S-segment consumers delay their purchase too. Since 88%/1 < 0 the incumbent with
E

s; = low would not deviate if g?)? < %. On the other hand, the incumbent with s; = high would
8( (1+B)27"d __Bmm )

not deviate if (HfE)z” — (WT—TZM) > @g Since (HfE)z” — (Wfﬁjrd) < (Hci)”, °E 5 Tm—mg)” < (),
2 ~

((1+f; Ty _ (wfﬁw;dO |jorm=ra < 0, for E(or) > E(or)2 = % there exists a 3  such that

Td

<(1+f ;2” - (wﬁ ”_Tjrd)> |g>ps < ¢p and suddenware equilibrium exists only for E(o;) > FE(o7)2 and
- _ _ _ 2

B < B°. Note that E(c7)s € (0,1) if 7g < ppmm. Since pup < 1 — x(iEz)(y(’i(lonE))Q a (?i’i)af;E)%E) )

if (1 — ﬁ(y’a‘:ggf + (17?1,97);1&;%,9)2)) < mq < ppmm then E(or)1, E(or)2 € (0,1). Following the

numerical example in the proof of Proposition 1 one can see that such 7 can exist.
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3. In this equilibrium, when s; = high, Eth* =1+ 8)(mm — M(W —7m4)) — 4 and when

CE

s; = low, EV| = (1 —py u%pdated”’ )mo + m2. If the incumbent with s; = high deviates to a = s,

then the entrant thinks that s; = low and its expected R&D level would be equal to pp datedz;’t

In this case, EV| = (Tm M%pdatedng (Tm — mq)) — 4. If the incumbent with s; = low deviates

to a = p the entrant thinks that s; = high and its expected R&D level would be equal to %

In this case, EV| = (1-— M](lt’?”d )mo + 72, Since %ivf < 0 the incumbent would not deviate
E

from the trueware equilibrium if —(HB )7 u“p dated mm 4 q /LUP datedmy, (145 Vg B Re-

CE CE cE (Tm—mq)"

call that ((HCBE)ZM — Brm ) 5= e ‘rrd< 0, pP¥ el (B(or) = 1) = (ypog + (1 — YE)op) e, and

(Tm—maq) CE

)

dated : e
i “wed(Blor) = 0)_m = ppTE leen that ppe < %ﬂ for § > £ 7r7r,1 =

where EE% <
”mﬁ—fd”d for any F(or) there exists a B such that the trueware equilibrium can exist for g > Bt.
Therefore, for E(or) < EY(or) = min {E(U])l, E(or)2} and 8 < Bt only the vaporware equilibrium

can exist. Note that since yuPdated”m < qf) < ”d for E(o7) > E*(o7) = max{E(o7)1,E(0o7)2} and
(1+B) T4 Brm B B ~
i 5 T <0, Bt > 3" for E(o;) > E*(o7). Thus, for E(o;) > E*(o7) and 8 < 3 only the

suddenware equilibrium can exist, and for E(o;) > E®*(o;) and 8 > Bt only the trueware equilibrium

can exist.g

TA3.3 Endogenizing Signal Qualities: Firms Can Invest in Improving Their Signal

Qualities

We assumed that firms’ signal qualities are exogenous. To check whether we can get the same results
in Proposition 2 even if firms can improve their signal qualities we extended our basic model as follows.
Let firms’ initial signal qualities be g;. Before firms receive their private signals at t=0, they decide
whether to incur a fixed cost of Qy, k € {I, E}, to improve their signal quality from g, to 7.

In the following we will solve the Nash Equilibrium of the following game:

I/E Not Improve Improve
Not Improve (JI’ UE) — (glv QE) (017 UE) — (Q], EE)
Improve | (01,05) = (@1.08) | (01,08) = (01,7E)

As in the proof of Proposition 2 we will solve for the case in which ¢; is low enough that the incumbent
with s; = high prefers to set its R&D level equal to one. We know from the proof of Proposition 2
that the incumbent prefers to engage in vaporware if o; < min{os;,072} and B < A%, engage in

suddenware if o7 > max{o,052} and B < (% and engage in trueware if oy > max{o,02} and

B > B'. Given that ‘?d‘;g > 0, in our analysis we will assume that o; < min{on(cg),on(@e),on(cg)}

and o7 > max{or1(ag),0n(cr),0r2(cr)} so that both the vaporware and suddenware equilibrium can
t s

exist. Moreover, ST‘IB'I > (0 and gff[ > 0. Thus, the incumbent prefers to engage in vaporware when oy = g;

and 8 < B°(o; = g;), engage in suddenware when o7 =37 and § < 8°(o; = 71), and engage in trueware
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if o7 =7 and 3 > 8'(07 = &1). Since for o7 = 77 and 3°(0; = 77) < B < B' (07 = F1) no pure strategy
exists we will not consider this range. Finally, it is ambiguous whether 3°(o; = 77) < 8'(o7 = a;) or
B°(o1 =71) > (01 = a;). If B°(or = 77) > (o1 = gy), then for §'(o; = g;) < B < *(01 = T1)
and oy = g; both the vaporware and the trueware equilibrium can exist. As a result, the vaporware
equilibrium cannot exist alone for 0; = o; and f'(c; = g;) < B < (o7 = 71). If (0 =) <
B(or = ), then for p*(c; =) < B < B'(or = ;) and o7 = &7 the suddenware equilibrium cannot
exist. Therefore, we will solve only for 3 > 3'(c; =) and B < min {BS(UI =757), B (o = g])} .
Case of 3 > B'(o0; = @y) : First of all, note that when o; = ¢; and 8 > S'(o; = 71), both the
vaporware and the trueware equilibrium can exist. Hence, we will consider both equilibria. For a given

og, when the incumbent chooses not to improve its signal quality at t=0, its payoff is EV/(c;) =

w0y (fpma+ (1 — ép)mm — %) + 2(1 — ) (7% + mo(1 — ) + (1 — 2)(7? + 7o), where ¢y =
,U'E(ﬂ'm*chE(ﬂ'm*ﬂ'd)) and jip = op+ ((11 ngE))

2 (14 ) (mm - m(wm — 7)) = ) + 3l = ap) (1= pf "5 )mo + 77) + (1 = 2)(x? + mo),

cE
r(1-0p)2(1-a))
B+ Tmien i)

When the incumbent chooses to improve its signal quality, its payoff is EVi(ar) = zo;((1 +
By (T (1 — LTy ) — S0y 4 (1) (1 — g ' E ) mg +79) + (1= ) (77 +m9) — Q1 where

if the incumbent pursues the vaporware strategy. EV/(a;) =

updated

where g if the incumbent pursues the trueware strategy.

updated

update z(1—0g)%(1-7 . 19) update
pipteted = g g BBl 0T Since Ph— <0, by (01 = a7) > b (01 = T1) > p ™Yoy =
Fr) T, (14 ) (W2, 4 (1 — Wy ) > Gy + (1 — b )om, and (1 + B) (m — L2 (7, —

mq)) — ) > (1 - M%pdated“ ymo + 72, EVi(T1) > EV}(g;) and EV(57) > EV{(a;) unless Q7 is too
high.

If 07 = g and the entrant chooses not to improve its signal quality, then its payoff is EVi(a;,ap) =

r(l-0p)

T — O \Tm —Tqd 2 Tm — 0 (Tm —Tq 2 2 Tm =01 \Tm —T 2
(mm—a;( ) +(1_UE)NE( 1 ) )_(1_1,0.E)“E( 1 ) - :wE)’

2cg CE 2cg

z(op , where pup =

if the incumbent pursues the vaporware strategy and EVi(o;,0p) = walﬂ’i +2(l —gj)opa™ 5 +

dated m)? dated 1 1
o1 (1= ) ™ — (1= +(1-g,) (1)) LE T2 where pgeied — 2logalicgn

if the incumbent pursues the trueware strategy.

If o1 = o; and the entrant chooses to improve its signal quality, then its payoff is EVg(o;,0g) =

2 2
— \pE(Em—o(Tm—7g)) _
—20ER) Sen — QE, where pup =

(1"!‘5) 7Td + (

T —0 1 (T —1g))2 _
(75 _IQ(CE 4 (1-5p)ug

z(1-5g)

(Tm =0 (Tm—7a4))? )— (1

CE

if the incumbent pursues the vaporware strategy and EV}(o;,0r) = xg;—5—4

(1—zog )’
ated 2
O'I)O'EQC +z2z(1—-g;)(1-7 )u%pdatEdzE 1—z+z(1—g,)(1— EE))i(ME 2CE7Tm) where ,uwdated
1_955:30(22;(;)(%1_)21), if the incumbent pursues the trueware strategy. Since 8(UE+(173’§L“E(2 1)) > 0 and
8(0E+(1_0E)U%pdated(Q_N%pdamd» z(l—og) updated z(l—og)(1—0y) —
905 > 0, where pup = = ME) and p 1_x+x(1fUE)(1I_JI)a EVE(ar,0E)

EVi(gr,op) and EVi(o;,0r) > EVi(or,op) unless Qp is too high. Note that we do not consider
the case in which the equilibrium strategy of the incumbent with o; depends on the entrant’s signal

quality. In other words we only consider cases in which the incumbent pursues the vaporware strategy
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both when (g;,05) and when (g;,7g) and the incumbent pursues the trueware strategy both when
(¢r,0p) and when (o;,7E).
If o7 = &1 and the entrant chooses not to improve its signal quality, then its payoff is EVg(ar,05) =

2 updated 2
xﬁj%jtx(l—al)abﬂ% +x(1— Jﬁ(l—gﬂu%pdatedﬂ (1—x+x(1—61)(1—gE))(“E2—7r'"),Where

CcEp CE
,u%p dated _ 1755:;(%537(;)5’7 )az) If o; = 7 and the entrant chooses to improve its signal quality, then its
payoffis EVg(Gr,0g) = :EO']( +B) d+1:(1 O'[)O'E2C +x(1— aﬁ(l—ﬁ@g%’dated%—(1—:U+:£(1—EI)(1—
updated updated
_ (pupdatedr 2 updated z(1—5g)(1—o7) . 6<UE+(1_JE)MEP 2—pp )>
O‘E))ET QE, where piy; = 1_$+x(1EEE)(1I_EI). Since Do g > 0,
where u“pdawd — _ z(-op)(=0s) EVg(G1,o5) > EVg(G1,0F) unless Qg is too high.

1—z+z(1—0og)(1—071)’
As a result, for low Q7 values the unique equilibrium is (Improve, Improve) if Qg is low and (Improve,

Not Improve) otherwise. In equilibrium the incumbent pursues the trueware strategy. For high Q7
values the unique equilibrium is (Not Improve, Improve) if Qg is low and (Not Improve, Not Improve)
otherwise. In equilibrium the incumbent pursues either the vaporware or the trueware strategy.

Case of # < min{B°(c; =77),8'(cr =a;)} : For a given o, when the incumbent chooses not to
improve its signal quality at t=0, its payoff is EV;(¢;) = x0;(¢p ma+ (1—dp )om — L) +z(l—gr)(7m” +
m0(1 = ép)) + (1 — 2)(x? + mg), where ¢p = i (tm =g (Tm=7a)) 4nq pp = 0og + ((170’5) When the

CcE 1—zog)

incumbent chooses to improve its signal quality, its payoff is EV;(ar) = xﬁj(&?wd +(1- b, 5 )7rm — )+
(1 —7)(7? + mo(1 — dp)) + (1 — 2)(7? + 7o) — Qr, where ¢y = “E(WmfﬁcIE(Wmfﬂd)). Since ¢p < G

and @ + 7o(1 — (NbE) < q~5E7Td +(1- &E)Wm -4 V(}E € (0, z—g], EVi(cr) > EVi(gy) unless Q7 is too
high.

If o7 = o; and the entrant chooses not to improve its signal quality, then its payoff is EVg(o;,05) =

m—0 m 2 m—0 m 2 2( m 2 ( m ))2 ]-7_
z(op = UIQ(:E — +(1-ap)kr — UI(CT]; — )—(1—$QE)“E . UQIC; 42—, where g = ff,—xgﬁ%
If o7 = g; and the entrant chooses to improve its signal quality, then its payoff is EVg(g;, o) =

- - 2 e m . m 2 —_ m m
e L T R R e T
?1(:;3 Since 8(0E+(1_g’§?EME(2_“E)) > 0, where pp = 9(”1(1 zgg EVg(o;, o) > EVe(o;,op) unless Qp
is too high.
If o7 = & and the entrant chooses not improve its signal quality, then its payoff is EVg(cr,05) =

m—0 m 2 m—0 m 2 2( m—0 ( m ))2 1__
:L‘(QE(ﬂ UIQ(:E ma)) —%—(1—2}3)ME(7r JI(CT;J ) )—(1—z0p) 22" UQIC; TP where g = %
If o7 = &7 and the entrant chooses to improve its signal quality, then its payoff is EVg(c;,05) =
3 et mn TP (1 G T P (1 ) bl Tt G where i =
fﬁ;;g Since 8(UE+(173§3§“E(27“E)) > 0, where pup = fﬁ;g’;g, EVg(Gr,08) > EVg(cr,0F) unless Qp
is too high.

As aresult, for low Q1 values the unique equilibrium is (Improve, Improve) if Qg is low and (Improve,
Not Improve) otherwise. In either equilibrium the incumbent pursues the suddenware strategy. For high

Q1 values the unique equilibrium is (Not Improve, Improve) if Q g is low and (Not Improve, Not Improve)
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otherwise. In either equilibrium the incumbent pursues the vaporware strategy.m

TA3.4 The Market Potential State Probabilities are Endogenous

We assumed that the ex-ante prior that the market potential is high (the parameter z) is exogenous.
In reality, firms may invest in activities that create better conditions for market acceptance (often
referred to as “market driving” activities). To accommodate this possibility, we allowed the incumbent
to invest in increasing the value of x before Nature determines the state. To preserve the common-
value uncertainty property of our model, we let both firms enjoy the benefits of increased market

acceptance likelihood and show that we can get the same result as in Proposition 2. Recall from
1-ZUom) )2 ) (1 )2
r(1l—0OFR

(-=zoR) 0,
tE 0Bl < 0 and £ > 0, where pp = op + (

the proof of Proposition 1 that since T=z0p)’

as the incumbent invests to increase x (i.e., as x increases) there always exist my values such that

2(l—op)® )) < Mg < Tmp g for which o7 € (0,1) and o2 € (0, 1) . This means that the vaporware

ﬂm(l pp(l-—zop

equilibrium can exist for o7 < oy1. From the proof of Proposition 2, the incumbent would not deviate

i1 (14+8)mq updated g, updated (1+8)%r BTm
from the trueware equilibrium if or ¢ > up ZE an dd i ZE > o 4 ) where
_ 8( update 7-r_m_)
u%pdated =0p+ 1= x(ixfylE)aS)(fﬂ 7- We also know that ET <0, u“pdated( or=0) = pgi=,

1
and pp 7”” < % for g > %d”, where £ EW;; Td < ”mﬂd”d. Therefore, as = increases (so does

wg) there always exist a 3 such that the trueware equilibrium can exist for 5 > . Finally, from the

proof of Proposition 2, the incumbent would not deviate from the suddenware equilibrium if %
~ g% o (1+ﬂ) Td __ Brm )

(wf:i";d) > ¢, where ¢y = “E(”m*i{;ﬂm*”d)) Note that =52 8¢ > 0. However, L m—7g) - < ),
2
éin}) (HCB ]; Td (Wfﬁ’;d) — Z—;, and we know that as x increases there always exist w4 values such that

z(l—0g)?
pe(l-zog)

there always exists a 3° such that the suddenware equilibrium can exist for o; > o9 and 5 < 5°.m

Tm (1 — ) < mq < Tty for which o9 € (0,1). Thus, as the incumbent invests to increase x
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