Supplementary Appendix A (Backward Induction Analysis)

In this supplementary appendix, we present the detailed two-period backward induction analysis of the game.

Define
po = ke + 31— a) mo = ho + 31— a) — ky
Py = k1+2(1—q)+2kc+§(1—a) - 2(11_q)(2(1—q)+kczg(1—a)—k,)2
pzi=2(1—q) + ke +5(1-a) psi=1-q+3
psi=3(1+a) —ke My 1= 1y (1= ¢ = 3 + ke)(3(1+ ) — ke — kr)
by = k1+(12—q)+§ - 1%q(l—q+2%—k1)2
pe = ;(5(a+ qz —kc) 6 = g (1 —q— %g%a — ko)) (5(3(¢+ @) = ke) — ki)
p7 = k1+2(17®;2%+kc+% mr = sty 2(174)27_?:0%_161)2
ps =g (20— @) + ke = 3(a+q) +X)  py= (ke — 5(a—q)
hi=ke+23(1—a)—2(1—q) lo:=2(1-q) + ko +3(1—-a)
I3 :=—3ke + 3%+ 5 -2(1—q) la=%—(1-q)
Is =5 + A — 2ke — (1 — q) le:=1-q+3%
=20 2k LA (1) ls =22 —q(1—q)

loi=%+ 7= (132 —ke) —2(1—q))  ho=32(1—q) =3 +ke)+3

10 =
Case 1. k¢ < )‘7"
Applying backward induction, we first consider Period 2.
Period 2
In Appendix section A, we already derived the result when for Subcase 1 (7¢ < 0).
Subcase 2: 7o < 0. 7o < 0 is equivalent to pc > )‘7“ In order for both I and C staying in the market, they
should both have nonnegative demands, 7¢ < 77 < 1. In Period 2, C' must ensure 7; > 7¢ in order to enter

the market, which is equivalent to pc < gp; — %(q — ). C maximizes its profit with respect to price pc,

given pry.

max  7wc(pr) = (pc — ke))(m1 — 7¢)

t S A
pe =5

A
pc SQP1—§(q—04)

The feasible region is not empty when gp; — %(q —a) > ATQ, which is equivalent to p; > % We have the

optimal price

)‘7a, ifpje[

ko+qpr—3(q—a)
2 )

pe(pr) =



Combine the two subcases, we have the optimal response price for C' and profits as follows:

b 30— a) 91 € [0k + 3(1 =)
betri300) iy e ko + 2(1—a), 3(1+ ) — ko
pg(p[): 3 y br C 2 2 C
Aa, it pr € [2(1+a) — ke, %(%(aJrQ) k)]
kotapr—3(a=a) if pr> 2(3(a+q) — ko)
0, if pr € [0, ke + 5(1 — a)]
o) — 4 @31 = kel g€ ko + 3= a), 31+ a) kel
c\P1) = ;
(2 —ke)(pr - ), if pr € [3(14a) — ke, é(%(aﬂ]) c)]
i (apr — 3(g— o) — ke)?, if pr>1(3(a+q) —ke)

Hence, there are four scenarios depending on I’s price in Period 1.
Period 1 In Period 1, I maximizes its profit with respect to price py. I should also ensure 7; < 1 to have
nonnegative demand. This condition is equivalent to p; <1 — ¢+ p&(pr) + %(1 —a)
Analysis of Scenario 1.1 and Scenario 1.2 are given in Appendix A.
Ao

Scenario 1.3: p; € [5(1+ a) — k¢, %(A(a +q) — kc)]. In this scenario, 7c = 0 and 77 > 0. p&(pr) = 5.

77 <1 implies p; < (1 —¢q) + ;‘ I maximizes its own profit function,

max mr = (pr —kr)(1 — 71(pr))

A
)+§

—_

s. t. pr < (1—

DO | >

pr < —(z(a+q) — ko)

pr> =-(1+a)—ke

1

q

A

2

We have the optimal price for I, pj = min(p4, ps, pe) and p} > ps

1.3.1 When I5 < ky < min(lg,l7), p} = pa, 7} = 74.

1.3.2 When Iy < k¢ <ls,k; > lg, pj = ps, 77 = 0.

1.3.3 When k¢ > lg, kr > l7, p7 = ps, T = Te.

1.3.4 When k; <5, p] = p3, 7] = 73

Scenario 1.4: p; > %(%(a + q) — k¢). In this scenario, 7¢ > 0 and 71 > 7¢. p&(pr) = w.
1

71 < 1 implies p; < 57— (2(1 — q) + ko — %(a +q) + A). I maximizes its own profit function,

max w1 = (pr — kr)(1 — 71(pr))

1 A
s. t. pjgrq@(l—q)—l—kc—g(a—l—q)—i—)\)
1A
pr = q(2(a+Q) ke)

We have the optimal price for I, pj = min(p7, ps) and p} > pe.



141 When lg S k[ S ll(), pi; = pP7, ’/T; = 7.
1.4.2 When k; > lio,p7 = ps, 77 = 0.
1.4.3 When k; < ly9,p] = ps, T = T.

Combine those 4 scenarios, profits sharing the same valid regions are compared such that the price with the

largest profit is selected as the optimal price in that valid region. We obtain following result:

1. When k; € [k, li], ke < 22, p; = po, 71 = mo. C will not enter the market.

_A(1— _
2. When kr € [l1,min(l3,[3)], C enters the market. p; = p1, 7y = 7. pc = kitsko—3(1-a)+2( Q),

4
_ 1 ki—ke—3(1-a)+2(1—q)\2
Tc = l—q( S )<

3. When k; € [I3,15], k¢ € [l4, 2 5], C enters the market. py = p3, 77 = m3.pc = %’, o = lflq(%—kc)?

4. When k; € [l5,min(lg,lg)], ko € [14,—] C enters the market. p; = py, 77 = T po = 22,

_2 _
wozfq(%—kc)(i’” i)y,

5. When k; € [max(ls,lg),l10], ke € [ls, 2 5 ]A Cz’(ler}l‘gers4tie Iilaarket pr = pr, T = T7. pc = ki — % +
2q(1— q)+(44(g)ch)+(4 3q) 22 e = %q(kl—*-‘r +4q(2 o (5 —kc)) .
Case 2. k¢ > )‘7‘1
We have presented the whole analysis of the case ko > )‘70‘ in Appendix A. The result is as follows.
When ke < k;r < lig, 1 > ke > )\TQA C;(leri‘gers4 tgl;e market. p; = p7, 7] = W, pc = Fkr — F +
2q(17q)+(4;(g)ch)+(4*3®%a’ o = %qq( 2t +4q<2 ) kC)) )

Now putting the cases ko < A"‘ and k¢ > 2% 5 together, we have,

(Equilibrium Case 1) When k¢ < ’\7‘3‘ and kI € [ke, l1], the copycat C will not enter the market. As incum-
bent I operates as a monopoly, it will set its price p;;; = po and earns a profit 771 = 7 in equilibrium.
Also, 77,1 = 0 and pal(pm) = k¢ so that the incumbent will capture the entire market.

(Equilibrium Case 2) When ke < 22 and k; € [l;, min(ly,l3)], copycat C' will enter the market so that
pee = j(kr+3ke —5(1—a)+2(1—q)), o2 = 45 (ki +3ke — 3(1+3a) +2(1—q)) <0, 72 = =gy (k1 —
kc—%(1—a)+2(1—g))2. Also, incumbent I will set py > = p; and 775 = ﬁ@(l —q)+ki—kc—35(1—a))
so that 7o = 1.

quilibrium Case en Ky € |ls,lsl, enters the market so that pcs3 = 5, 7¢3 = 0, and 7¢3 =
Equilibri C 3) When k I3, 5], C h k h i Ao i 0 d i

2
%q(%" — kc)?. Also, the incumbent will set p; 3 = p3 and 773 = 1%‘1(/\7@ — k¢) so that mp 3 = m3.
(Equilibrium Case 4) When k; € [l5, min(lg,lg)], C enters the market so that pc4 = ATO‘, T4 = 0, and

Tou = ﬁ(%"—kc)(lﬁ—%—l—(l—q)). Also, the incumbent will set p; 4 = ps and 774 = ﬁ(l—q—i—k;—%)

so that 77 4 = my4.

Equilibrium Case 5) When k; € [min { max (I5,lg ,’\—a Jlol, ko € [ls, 1], C enters the market and set-
2

_ _ _ Ao

s pos = Yk — 34 + 2ol (g)k;)Jr(4 SF and o5 = 7§ - (gkr + M + 247 so that mc5 =
2-q (2(1-)+2F—k

T L

4q(1 q)

16(1 ) (kr—3+2% (1 q)Jr %2 33)( —kc))?. Also, the incumbent sets pr 5 = pr and 775 =

5 + k[) so that mr5 = T7.



Supplementary Appendix B (Backward Induction Analysis of Ex-
tension 1: Sequential Sales of I and C)

Define
Pl =0kc+ 3+ 22 (1—a) wg::k%+%‘§(1—a)—k1
d . kr+2(1-89)+dkc+32 (1-a)+3 d._ 1 2(1-6q)+dkc+23 (1+5—da)—ky \2
b1 = 2 ™ = 2(1,54)( 2 )
ps=2(1—6q) + ke + 2 (1—a)+ 3 pg=1-0q+3(1+49)
p§ =22 (1+a)+ 3 — ke 7§ = 1725, (1 — ¢ — 25° + 6ke) (5 (1 + 0 + 6a) — 6k — ki)
—sq)+2 g+ _
pg — kr+(1 5q2)+2(1+5) 7Tfll — ljéq(l 5q+2(1+5) k1)2
pd =13 (a+q(1 +6) — ko) = 5 (1 60— 138 — ke)) (2 (3 (a(1+6) + ) — ko) —
_a Sda 45
a . kI W+%(1+5) 4. 2-4q 2(16‘1)2_—&1%_,_%(1_’_5)_;” 5
b7 = 2 7 = 2(1,5,1)( 2 )
PR = 5257 (2(1 = 69) + 6ke — 3 (a +q(1+6)) + A(1+6))
I == 0ke +22(1 — o) — 2(1 — dq) 15:=2(1—-6q) +dke + 2 (1—a)+ 3
1§ == —30kc + 322 + 2(1+6) — 2(1 — dq) 1§ =22 —(1-4q)
1§ :=2(1+6)+ 6Aa — 26ke — (1 — 6q) lg:=1-6g+35(1+56)
=22 = e 4 3(146) - (1-69) I =22 — q(1 - dq)
14 = 31+ 6) + 525 (22 (22 — ko) — 2(1 - 8g)) o = 525 (2(1 — 6q) — 2% + 6ke) + 3(1+6)

We here gives the full detailed analysis of the game under this extension.

Consumer purchasing decisions

We apply backward induction.
Period 2 We first establish how consumers choose between I’s product and C’s product in Period 2 given

1
v € [r,1] purchase I's product in Period 1. The indifference point 77 is obtained as below A% + §[77 —

2 1
pr+ Mo B2 1 (1-a) e )] = AT 48 [reg—pe+ Mo M5ex 1 (1-a) ). We have 2 = 2izbe  A1-a)

Consumers lying in [73%, 1] if have not purchased I in Period 1 would prefer I's product to C’s product in
Period 2; whereas those in [0,7%%] if have not purchased I in Period 1 would prefer C’s product in Period
2. These consumers also need to be individual rational. Hence, comparing utility of buyers of I or C' with
the utility of nonbuyers indifference points 77y and 73, can be found by )\72—11 +8[tiy —p1 + )\HTI N =

Tf +5)\T“\’ and AL +(5[TCNq pe + Mo 1+Tg” +(1 —a)%)] = )\i —l—é)\(ozTé—N +(1- )TIC) We obtain
THe = pr — , and 7% = (pc — —) Since C' can choose the level of po so that its demand is positive,
& < Ti& is assumed to be a condition held and a constraint to obtain optimal pc. It can be shown that
& < T is equivalent to 73y < Tx. Hence, for all v € [73%, 1], they are better off purchasing I’s product;
for all v € [TC N TIC] they are better off purchasing C’s product and the rest are nonbuyers. In summary,
in Period 2, consumers in [77%, 1] prefer purchasing I’s product in Period 2 if they do not make purchase in
Period 1; consumers in [Tgi;v, 7'125] prefer purchasing C’s product in Period 2 if they do not make purchase
in Period 1; and consumers in [07%*}\,] prefer not purchasing any product in Period 2 if they do not make
purchase in Period 1.

Period 1

kr)



Whether those buyers and nonbuyers in Period 2 would have purchased in Period 1 is determined by compar-
ing total utilities of making purchase in Period 2 and making purchasing in Period 1. Firstly, for those con-
sumers in [7%%, 1], the indifference point between purchasing I in Period 1 and doing so in Period 2, 71, is ob-

tained as follows. 7} —pH—)\HQT’l +5[A(a%+(l—a)m)} = )\%’14—5[7} —pH—A(a%—l—(l—a)ﬁ)]

We obtain 7}* = p; — ﬁ It is observed 7}* < 77%. Since we have already established 7% < 77,

T < 7%, always holds, meaning for all consumers in [775,1], they will make purchase of I’s product in

Period 1. Similarly, we can determine the indifference point of purchasing C’s product in Period 2 and pur-

chasing I'’s product in Period 1, and indifference point of not buying any product in Period 2 and purchasing
1 2 1

I's product in Period 1, 7} and 7}y, respectively. Ti — pr + A2 4 §[A(aTex 4 (1 — ) Hie)] =

)\"'Ilc 5I+L A L+7dy 1 Tic d 71 )\1+T11N S\ 1+T11N — )\TIIN 5)\"’11N W

%+ 0[rieq — po + Ma=5 + (1 — a) %3], an TIN_pI+ + = AT 4 AT We

have 712 = 1_15(] (pr — 6pc — % — w) and 715 = pr — 3 — % In order for C to have positive demand,

we also assume the condition 72% < 7}& holds here and also as a constraint to determine optimal pc. It
can be shown this condition is equivalent to 7}% > 72%. Additionally, 7/¢ < 77 always holds. These con-
ditions imply all consumers in [}, 1] will purchase I’s product in Period 1, whereas those in [tZ%;, 7/5] will
purchase C’s product in Period 2, and for all consumers in [0, 72%], they will not purchase any product. We
summarize the two-period equilibrium for consumer purchasing decision as below. In Period 1, consumers
whose v € [T}é«, 1] purchase I’s product in Period 1, whose v € [7(27’5\,,7']18] purchase C'’s product in Period
2, and whose v € [0,73%] do not purchase any product in Period 1.In Period 2, if the consumers whose
v € [1}&,1] missed the chance to purchase I’s product in Period 1, then those v € [17%,1] have to purchase
I’s product in Period 2, and those v € [TIE, TIC] will purchase C’s product in Period 2.

Firm pricing decision Applying backward induction, we first consider Period 2. For simplicity, let 7c =

&, and 71 = T

Period 2 Subcase 1: 7¢ < 0 First, we consider the case when 7¢ < 0, which is equivalent to po < )‘7" In
order for both I and C' staying in the market, they should both have nonnegative demands, 0 < 7; < 1. In
Period 2, C' must ensure 7; > 0 in order to enter the market, which is equivalent to pc < +(pr—%—22 2 (1-a)).

In Period 2, C' maximizes its profit with respect to price pc, given py.

max  7wc(pr) = (po — ke)Tr

A as(q
We have the optimal price pf(p;) = min(22, ho+5 (s 22 ( a)),%(pj — 5 — 5 (1 —a))). Always assume

ko < %, comparing these three terms, we have

g(p1—3—¥(1—04))), if pr € [0,0kc + 4 + 22 (1 - a)]
. ifpr € [Ske + 3 + 21— ), —0ke + 3 + (1 + )

po(pr) = 4=
A if pr > —0ko + % + 2 (1+a)




Subcase 2: 7¢ > 0 Next, we consider the case when 7« > 0, which is equivalent to pc > )‘7“ In order for
both I and C staying in the market, they should both have nonnegative demands, 7¢ < 7; < 1. In Period
2, C must ensure 77 > 7¢ in order to enter the market, which is equivalent to pc < gpr — 5(q(1 +8) —a) C

maximizes its profit with respect to price pc, given py.

max  7wc(pr) = (pc — ke))(m1 — 7¢)

s. t. > —
pc = B

A
pc < qpr — 5((1(1 +4) — )

The feasible region is not empty when gpr — 7( (149)—a)> M , which is equivalent to p; > w. This

condition must hold here. We have the optimal price

2, if gpr — 3(g(1+0) — ) > g > beter-2 o0
-2 a . —2 —«
Polpr) =4 R UEN=e) it g M(g(146) - a) > Rtz 5 A

2
2 e}
apr = 3(q(140) — ) if FEEREEHEIT > g~ 3(g(146) —a) 2

Still assume ko < 2%, comparing these three terms 22, kc+qm_7(q(1+5) ) and gp; — 2(q(1 +6) — ), we
have
Ao - A 12
o (01) 3, if pr € [5(1+0), J(5(a+q(1+9)) — ke)]
c\P1) = —2 —a .
RS aCEZ) itpy 2 (3 (a+q(1+6) — ko)

Combine the two subcases, we have the optimal response price for C' and profits as follows:

sr =5 = (1 -a), if pr € [0, 6k + 2+ 29(1 - a)
pe(pr) = kCﬁ(m_j{?(l_Q))a | if pr € [0k + % + }‘;(1 — a), 1—65:0 +3+ 21+ a)
27 if pr € [=0kc + 5 + 5 (1 + ), ;(5(a+q(1+6)) — kc)
kc+qpl—%2(<Z(l+5)—0¢), if py > %(%(Of g+ 8) — ko)
0 if pr € [0,0kc + 3+ 3 (1 - a)]
re(pr) =4 10 6q>(%<f’ 3% (l—a)—ke), ifpr€[Oko+ 3+ 5 (1—a), ~0ko+ 3+ 3 (1+0a)
5 (5~ ke)pr = 3(1+9), if pr € [3(1+6), 2(3(a+q(1 +96)) — ke)]
m(qpf 2(g(1+0) — a) — ke)?, if pr > (%(a+q(1+5)),kc)

Hence, there are four scenarios depending on [I’s price in Period 1.

Period 1 In Period 1, I maximizes its profit with respect to price p;. I should also ensure 77 < 1 to have
nonnegative demand. This condition is equivalent to p; < 1 — g + 0p&(pr) + %(1 —a)+ %

Scenario 1: p; € [0,0k¢ + 35 A4 (1 — «a)]. In this scenario, 77 = 0 which satisfies the condition 77 < 1

automatically. p&(pr) = $(pr — 5 — 7‘5(1 — «))). I maximizes its own profit function,

max Tr :p[—kj
Y]

A
S. t. p]<(5]€0+ 2 +7(1 a)



We have the optimal price and optimal profit for I, pj = pd; Ty = 7d. C will not enter the market.

Scenario 2: p; € [6kc + 3 + 22(1 — a), —0kc + 5 + 22(1 + a)]. In this scenario, 7c < 0 and 77 > 0.

2 A(1q C
pe(pr) = kot y(er 2 e )). 71 < 1 implies p; < 2(1 — 8q) + Sk + 22 (1 — @) + 5. I maximizes its own

profit function,

max w1 = (pr —kr)(1 — 71(pr))

o >~

Ao
s. t. pr §2(1—5q)+5kc+7(1—a)+

A A
pr < ~dke + 5+ S (1+a)

A A
> (1 —
pr > 0ke + = 5 + B (1-a)

We have the optimal price for I, pi = min(p¢, p4, p), and pi > pd.

1. When 1§ < kr < min(14,14), p; = p¢, 73 = ={.

2. When l4,]€[ > l27 p; pg7 Tr}k = 0.

3. When k¢ > 1§, kr > 14, p; = pd, mf = 7d.

4. When kC < l?, p? = pg7 7'(; = ﬂ-g

Scenario 3: p; € [~6kc + 5 + 22 (1 + o), (a4 q(1 4+ 9)) — k¢)]. In this scenario, 7¢ = 0 and 77 > 0.

(3(a
p&(pr) = ATO‘ 77 < 1 implies p; < (1 —dq) + %(1 0) I maximizes its own profit function,

max T = (pj - k’[)(l - TI(pI))

Y

A
pr —5kc+5+*(1+0&)

We have the optimal price for I, p} = min(p¢mpg, pd) and p} > pg.
1. When ¢ < k; < min(1¢,19), pi = p$, 73 = =§.

2. When I < ke <1¢,kr > 1g, p; = pd, 75 = 0.

3. When kg > lgl,k:f > l?, pr = pgl, T = ﬂg.

4. When k; < l5, pr = pg, T = 7r§f.

Scenario 4: p; > (%(a+q(1+5))fk )- In this scenario, 7¢ > 0 and 77 > 7¢. p&(pr) = kc+qp17%2(q(1+6)7a).

77 < 1 implies py < 5= 6 (2(1 — 6q) + 6ke — 22 (a+ (1 +8)) + A(1 + §) T maximizes its own profit function,

max w1 = (pr —kr)(1 — 71(pr))
(2(1 —6q) + dkc — %(a +q(1+90))+A1+0)

.t <
> p1_2—5q

pr = (G la+ a1 +8) ko)



We have the optimal price for I, p5 = min(p¢,pd) and p% > pd.
1. When I <k <1$y, pj =p2, 7} = n¢

2. When k; > 1%, pi = pg, 7% = 0.

3. When , which is equivalent to k; < 1{,, p} = pd, 75 = 7.

Combine those 4 scenarios, profits sharing the same valid regions are compared such that the price with the

largest profit is selected as the optimal price in that valid region. We have the following result

1. When k; € [ke, 18], ke < 22. p; = pg, 71 = nd. C will not enter the market.

_ CA(145—
2. When k; € [I, min(I¢,14)], C enters the market. p; = p{, 77 = 7. pc = ki +2(1 5q)+3ilgc 2 (1+9—da)

7o = tas=sg) (kr +2(1 = dq) — 6k — (1 + 06 — ba))>.

3. When k; € [14,1¢], ke € [, 22], C enters the market. p; = pd, 71 = ndpc = 22, 7o = %&1(’\7“ -

ko)?.

4. When k; € [I¢, min(ig,19)], ke € [I,22], C enters the market. p; = pf, 7 = 7d. pc = 22
1 () kr+1—8q— 204D
( o) (————=—)

TC=125q\2 T
5. When k; € [max(Ig,13),15], ko € [lg,%‘"], C enters the market. p; = pd, 77 = 7. poo =
2q(1—6q)+(4—38q)kc+(4—389) 22 \g(145) k _ A1+6) | 2(1—8q) | 4—38g (A 2
=60 C T e = s b - T T 5o e (7~ He))

Case 2. k¢ > ’\7“

We can do similar analysis under the case when k¢ > ’\70‘ We omit the details and the equilibrium results
are as follows

When max{lg, kc} < kr <1910, 1 > ke > %", C enters the market. p; = pd, T = 7¢. Now putting these
two cases together we have exactly the same form of equilibrium as in the original game (replacing py by

pd), T by 7d; and I, by if.



Supplementary Appendix C (Backward Induction Analysis of Ex-
tension 2: Alternative Formulation of Status Utility)

We here gives the full detailed analysis of the game under this extension.

Consumer purchasing decisions

7 is solved by 77 - 1 — p; + AMate + (1 — o) L) = 77 - ¢ — po + Mo 2 + (1 — o) TE72). We get

—pc—(1—a) 3 (1—max(0,7 ..
7 o= HZPe a )13511 Ore)) Tc can be solved similarly. 7¢ - ¢ — pc + /\(aH% + (1 - a)”JFTTC) =
PN
Ma™s + (1 —a)F). We have 7¢ = %.
2

Firm pricing decision

Case 1. k¢ < )‘70‘

Applying backward induction, we first consider Period 2.
Period 2

Subcase 1: 7¢ < 0. First, we consider the case when 7o < 0, which is equivalent to po < ’\7“ In this case,

pr—pc—(1—a)3

g . This analysis is the exactly same as that for the original game. We omit it here.

T =—
Subcase 2: ¢ > 0. ¢ > 0 is equivalent to po > )‘70‘ In order for both I and C staying in the market, they
should both have nonnegative demands, 7¢ < 77 < 1. In Period 2, C' must ensure 7; > 7¢ in order to enter
the market, which is equivalent to pc < (p; — 7)(q 4+ 20 a)) + ’\7“ C maximizes its profit with respect to

price pc, given py.

max  7c(pr) = (pc — ke))(m1 — 7¢)

s. t >)\—a
. U, pPc = B)
A Al —«) Aa

< (p;r— 2 b S/ e

pe < (pr—g)a+———)+

The feasible region is not empty when (py — %)(q + M) + )‘7"‘ > ATO‘, which is equivalent to p; > % We

have the optimal price

2, if (pr — 2)(g+ 2052 4 Ag > Ao > hetro D) T A
. CAy(gaA=e)yida _ _ A1 2 sa
polpr) = AR DUETIRE i (- 3) (g + 205 + A2 > rost PSR s
_2 A=)y da
(p[ _ )(q+ /\(1 (X)) + Ao lf k?c+(p1 2)(q2+ 5 )+ Pl Z (p %)(q_'_ >\(1 Ot)) + )\TQ 2 Aia

A A(1l—a) Py
Since ko < )‘—"‘ , comparing these three terms )‘20‘ kot (pr )(q; Ak > (pr — *)(q + 20 a)) + )‘70‘, and
(pr—3)(a+ A(l M)y 4 Aa we have
A . A A A
. B =, 1fp1€[§,ﬁ(7“—kc)+§}
Pe(P) =\ ko= 3y 2052 26

. 1 A A
if pr > —i=a (% — ko) + 5
quf

Combine the two subcases, we have the optimal response price for C' and profits as follows:



Whenq+@§l

pr—3(1—a) if pr € [0, ko + 3(1— a)]
*( ) w’ ifp1€[kc+%(1—a),%(1—|—a)—k‘(;]
pc\pP1) = o . N
A, it pr € [3(1+0) — ko moxtrmay (O —he) +3

ko+(pr—3)(g+207%0)+ A . 1 A A
2L z, if pr > P YeETy (704—]60)-1—5
2

0, if pr € [0, ke + (1 — a)]

x ﬁ( — 51— ) —ke)?, if pr € [ke +3(1— ), 3(1+ @) — k|

el - 11q( —ko)(pr = 3), if pr € [5(14 a) — ke, m( — ko) +
ey (r = $)a+ 2572) + 3 —ke)?, if pr > ey (O — ko) + 3
When g + ( @) >1
pr=3(-a) if pr € [0, ke + 3(1— )
pe(pr) = hetpi—goe) if p € [kc+%(1—a),@(%a_kc)+g}
ke +(p sz)(qw”1 )4 A

: 1 ,
) 1fp12m(%(’—k‘c)+%
Q+T

0, if pr € [0,kc + 3(1 — a)]
& (pr) = 1=y (r — 31 —a) —ke)?, if pr € [k‘c+§(1—a)>q+x+a>( 5 — ko) +
4(q+m—1a>)()((p1 D) (g+ 259y 4 2a ko2, iprZﬁ(T—kc)+§

Comparing with the result of the original game, this extension gives the same result for the cases when

7o < 0. Whereas when 7 > 0, every term ¢ in the ordinal analysis is amplified to ¢ + M

We assume q + % < 1 since copycat usually has low quality, g, and high resemblance, «.
Period 1 Hence, there are four scenarios depending on I’s price in Period 1. We then conduct the same
analysis procedure for Period 1 as for the original game. We have the equilibrium result under the case

ke < 22 as below:
1. When k; € (ko ko +3(1 —a) —2(1 —q)), ke <22 pr=ke +3(1 —a), 71 = ke + 3(1 — @) — kz.
C will not enter the market.

2. When k; € (k¢ + 3(1 — a) — 2(1 — ¢), min(kc + 5(1 — a) +2(1 — q), —3kc + 5(1 + 3a) — 2(1 —

A(1— _ _ A(1— _
0)). C enters the market, p; — SRR okttt die)20oa )
A (1— — —ke—2(1— —
kr+3kc 2(411 a)+2(1 q)’ o = 1iq(k1 kc 2(14 a)+2(1 q))Q.

3. When k; € (=3kc + 5(1+ 3a) — 2(1 — q), —2kc + 3(1 + 2a) (1—4q), kc €[22 —(1-9q),28], C
enters the market. p; = 3(1+ ) — ko, 71 = T2(ke — 22 + 1 — q)(3(1 + @) — ke — ki).pc = 22,

(1—q)
Tc = %q(%a — ko) prs=51+a)—ke.

4. When ky € [~2kc + 3(1+20) = (1= g)min(3 + (1 - q), 3 — 5= + atat oy (ko + 3],
2
ko €[22 — (1 —q), 22], C enters the market. p; = 7@4—5;(1—(})7 T = l%q(i_kﬁ'%;(l_w)z. pc = 22,
a kr—24(1—
me = (5 — ko) (D).



5. When k; € [max(72k0+%(1+2a)f(lfq),nggl:qq)nL( M;‘;g)( q)pk#%)),ﬁ(kof%an%

20—+ —f—ay ko =25
. at A(lz—a) Cc™ 72
I+ e +

2 )

[N

2(21:qq)], ko €[22 — (¢ + A a))( —q), %], C enters the market. p; =
m(kcf%)ﬂq(l*lﬁ
2

2.

The first three cases are exact identical to those in the original game. In the last two case, compared with

2— +
T = 2(1_qq)(%(*k1 + % + -

the the orlglnal results, only ¢ is replaced by g + A(l ).
Case 2. ko > 22
We can do similar analysis under the case when ko > 22, We omit the details and the equilibrium results

are as follows

When max{% —(1—q)ke} < kr < 52=(ke — 22) + % + M, 1> ke > %0‘, C enters the market.
20-0)+ —xfi=ay (ko =34 20-0) - —f—ay A —ko)

9t ——
T =7 + o
pr = 2 » T = 3=g)

+3—kr 2 .
)%. Now putting these two

cases together we have,

(Equilibrium Case 1-3) The same as in Equilibrium Case 1-3 in the original game results.

(Equilibrium Case 4) When k; € [I5, min(lg, % — 2(17(1) + Mf:‘f( —kc + )‘7‘1)], C enters the market

))(

(q+
so that pc4 = %7 Tca =0, and mo 4 = 2(11 q)()‘—a — ko) (kr — % + (1 —g¢)). Also, the incumbent will set
pra=p4 and 774 = ﬁ(l —q+kr— 5) so that 77 5 = 5.
R . A 2(1—q) 4— A
(Equilibrium Case 5) When k; € [min { max(l5, 5 — Q_qq + o m;a?@_q))), 221 1o, ke € [ls, 1], C enters
20—+ —5f—ay (ko= 28
he market and sets C he mark e 2y = 22 (L +
the market and sets C enters the market. p; = 5 , T = m(i(f 1+ 5+
9 —ag
q+>‘(127°‘) (kc *)+2(1—q)
2—q

Since Equilibrium Case 1 is exactly same as the our original case, Proposition 1 and Corollary 1 preserve in
the extension.
For Equilibrium case 1-3, results are exactly the same the original case, and for both Equilibrium Case 4

)‘(1 A=) " The union of feasible

and 5, the only change is factor ¢ in the original results is replaced by g +
regions of case 4 and 5 are the same as that in the original results. Therefore, Proposition 2 preserves.

Note that for Equilibrium Case 4, the equilibrium price is identical to the one in the Equilibrium Case 4 in
the original analysis. Only the condition of k; changes. So the consumer surplus and social surplus results
for this case is the same as those the original analysis. We still have the same conclusion that when ¢ is

sufficiently small, both consumer surplus and social surplus are less than the benchmark case where there is

no potential copycat in the market. That is to say, Proposition 3 also preserves.
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