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EC.1. Additional Literature Positioning

This appendix provides a fuller discussion of how the paper relates to three literature streams: (7) pricing
of information goods and services, (ii) competitive pricing and assortment strategy in content markets, and
(4i7) business models for digital content platforms.

First, our paper relates to the literature on pricing of information goods and services. This literature has
shown how negligible marginal costs create scope for nonlinear pricing, versioning, and alternative tariff struc-
tures (Sundararajan 2004). Prior studies have examined the choice between subscription- and usage-based
pricing in settings involving piracy (Bhattacharjee et al. 2003), network effects (Bhargava and Choudhary
2004, Niculescu et al. 2012, Zhang and Seidmann 2010), durable goods (Gilbert et al. 2014), and valuation
and usage heterogeneity (Bala and Carr 2010). Related work has also studied such pricing choices in duopoly
and SaaS contexts (Balasubramanian et al. 2015, Gangwar and Bhargava 2023). Our paper contributes to
this stream by examining pricing-model choice under entry competition in a streaming market where content
composition and exclusivity matter directly.

Second, our study connects to the literature on assortment, bundling, and competitive strategy in content
markets. Prior work has shown the value of bundling and assortment design for information goods (Bakos
and Brynjolfsson 1999, Gourville and Soman 2005, Hitt and Chen 2005), and has examined pricing under
capacity or congestion considerations (Essegaier et al. 2002, Randhawa and Kumar 2008). Other studies show
that recommendations, endorsements, and content design shape demand and platform performance (Fang
et al. 2023, Lee et al. 2015, Lin et al. 2017, Peitz and Valletti 2008). Emerging work has also considered
competition, bundling, diffusion, and entry-related forces in information markets (Amelio et al. 2020, Bakos
and Brynjolfsson 2000, Hosanagar et al. 2010, Liu et al. 2006, Raghunathan and Sarkar 2016, Schmalensee
1981). Our contribution is to bring these ideas into a competitive streaming setting in which the incumbent
and entrant differ in content composition and pricing-model flexibility.

Third, our paper relates to research on digital platform business models. This literature has studied
multi-homing and platform competition (Bakos and Halaburda 2020), compensation of content producers in
two-sided markets (Jain and Qian 2021), and pricing design for digital content and online services (Lambrecht
and Misra 2017, Li et al. 2020, Oh et al. 2016). A key limitation of much of this work, however, is that pricing-
model choice and content composition are often treated separately. Our paper bridges these perspectives
by studying how exclusive versus non-exclusive content, consumer heterogeneity, and entry competition
jointly shape pricing choices in streaming markets. This joint focus is increasingly important as streaming
platforms compete simultaneously on catalog structure, monetization model, and market position (Canales

2021, Precedence-Research 2023, Statista 2023).
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Overall, our paper contributes by linking three themes that are often studied separately: pricing-model

choice, content composition, and entry competition. Our analysis shows how the incumbent’s response to

entry depends not only on whether firms use subscription or usage-based pricing, but also on the strategic

role of exclusivity and the market conditions under which entry occurs.

EC.2.
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(b) When the entrant adopts usage-based pricing, the incumbent’s optimal pricing strategy is:
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LEMMA EC.2. The optimal pricing strategy of the entrant is:
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LEMMA EC.3. The complete Nash equilibrium of the game is:
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LEmMA EC.4. The equilibrium pricz;zng strategies of the platforms are given by:
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EC.3. Tables
kg Entrant’s content-attractiveness index (catalog appeal; decision variable)

Incumbent’s content-attractiveness index (catalog appeal; decision variable)
Exogenous exclusivity (licensed rights & curation; baseline platform affinity)
Strategic exclusivity (owned/controlled; Stage 0 costly investment in the extension)
Content similarity index / multi-homing disutility
Utility-to-consumption factor (consumption intensity; 0 <z < %)
Upper bound of content valuation

€10,V] Consumer valuation (type)
Marginal cost for content-attractiveness investments

1€ {S,U} Entrant’s pricing model (S: subscription; U: usage-based)

j€{S,U} Incumbent’s pricing model (S: subscription; U: usage-based)

olN<lw|R] e wlx

PE Entrant’s per-usage price

Pr Incumbent’s per-usage price

rE Entrant’s subscription fee

rr Incumbent’s subscription fee

ik Entrant’s profits under strategy j and [
7T§] Incumbent’s profits under strategy j and [

Table EC.1 Key Notations
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Optimal Outcomes
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EC.4. Figures

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Incumbent - -
Entrant enters and Entrant decides Incumbent decides
Incumbent may chooses between chooses between rices and con- rices and con: C 5
invest in the strate- L. subscription- p p onsutr'le'rs
. P subscription or tent amount tent amount make decisions
gic exclusivity index S based or usage- 5 5
usage-based pricing simultaneously simultaneously.

based pricing

Figure EC.1 Game set-up and decision-making sequence (Section 5.1)

Stage 0 Stage 1 Stage 2 Stage 3
Entrant decides pric- Incumbent decides
Incumbent is present ing strategy, prices, pricing strategy, C ke decisions)
in the market and content appeal prices, and content ONSUIMETS maxe Aecisions
simultaneously. appeal simultaneously.

Figure EC.2  Alternative game set-up and decision-making sequence (Section 5.2.1)

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Entrant chooses

I ot Incumbent chooses betwoen Incumbent decides Entrant decides
. neum en' between sub- L. prices and con- prices and con- Consumers
is present in . subscription- e
scription or tent amount tent amount make decisions
the market B based or usage- R .
usage-based pricing simultaneously simultaneously.

based pricing

Figure EC.3  Game set-up and decision-making sequence (Section 5.2.2)

EC.5. Model Assumptions

While solving the model, the following assumptions are made for the feasibility of the solution that would
make practical sense.

1 1
(i) 0<p, < ;;ngE < E,OSTESkEV,OSTISkI(l'FB)V

(ii) kg >, kr>7.
Assumption (i) is a required condition to ensure that there is at least one consumer present in the market.
Suppose pg > e then there will be no consumer who would opt for the entrant’s usage plan. Similarly,
assumption (i) is required for the presence of at least one consumer for multi-home. Suppose kg < ; there
will be no consumers who would opt for multi-home. Given these assumptions in place, we now solve the
game (defined in Figure 1) through backward induction.

Furthermore, in our model k; is a reduced—form perceived value index that scales valuation across a
heterogeneous population. Practically, when a platform improves its catalog, the addressable audience may
broaden (some consumers gain a lot, others a little), so average utility rises and cross—sectional dispersion
can widen; this reflects demand heterogeneity rather than outcome uncertainty for a given user.

Furthermore, market outcomes depend on “who becomes a user.” To reflect this reality, in our model, not

everyone has to be a customer on any of the platforms (i.e,. the market is not covered). Prices and k; jointly
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determine participation thresholds; a higher k; may support higher prices and thus a tighter realized user
base (selection), even if the unconditional spread in k;T is wider. Our results are driven by these threshold

shifts and by relative scales (e.g., k;/kg, %), not by variance per se.

Formally, let 7= % ~ U|0,1]. Platform-j valuation is U; = k,;V'7, i.e., a linear dilation of the same base
distribution. All cutoffs and comparative statics use monotone thresholds in 7; we never invoke Var(U;) sepa-
rately. If one prefers a “mean—shift without spread change” representation, an equivalent reparameterization
is U; = p; + A7 with a common slope and platform—specific mean p; o< k; ; the equilibrium thresholds and

insights are qualitative unchanged.

EC.6. Model Solution

In this section, we present the results for all five stages by solving the game through backward induction.

EC.6.1. Stage 5 Decisions:

In this stage, each consumer chooses one of the following options: (i) consume content only from I, (ii)
consume content only from E, (iii) consume content from both I and E (Multi-home). Each consumer
experiences a utility for all three scenarios, conditional on the incumbent’s and entrant’s choice of pricing
strategy. The utility structure is defined in Table 1. While solving the model, we consider the following cases
based on the pricing strategies of the incumbent (I) and the entrant (E). A brief summary of consumer
segmentation is outlined below, and a detailed analysis is presented after this.

1. Both I and E adopt usage-based pricing: When the incumbent’s per-usage price (p;) is low

SPr>
! x(2k (14 5) —7)
the entrant’s per-usage price is low (0 < pyr < C). For higher values of the entrant’s per-usage price, all

), all consumers with valuations between 0 and V choose to multi-home if

consumers choose I only. When the incumbent’s price is higher, consumers opt for £ only, multi-home,
or I only when the entrant’s per-usage price is in the low (0 < py < B), intermediary (B <pz < (), or

1
high (C < pr < —) ranges, respectively.
x

2. Both I and F adopt subscription-based pricing: If the entrant’s subscription fee meets the
condition (0 <rgp < (kg —v)V), consumers with valuations within the range of 77 to Ty will choose
the incumbent’s subscription. Consumers with valuations exceeding 7, will engage in multi-homing,
provided the incumbent’s subscription price is sufficiently low, specifically 0 < r; < B. When the incum-
bent’s price is between B and D, consumers with valuations between 15 and Ty will opt for the entrant’s
subscription, those with valuations between Ty and T, will opt for the incumbent’s subscription, and
those with valuations above T will engage in multi-homing. When the incumbent’s subscription price is
between D and H, consumers with valuations between T, and T5 will opt for the entrant’s subscription,
and consumers with valuations higher than T5 will opt for multi-homing. However, when the incum-
bent’s price is significantly high (i.e., H <r; <k;(1+ )V), all consumers with valuations between T

and V will opt for the entrant’s subscription. All other consumers will abstain from the market.

When the entrant’s subscription fee is high enough (i.e., (kg — )V <rgp < kgV), consumers with

valuations higher than 77 (75) will opt for the incumbent’s (entrant’s) subscription if the incumbent’s
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subscription price is low (high) enough. When the incumbent’s subscription price is in the intermediate
range (i.e., B <r; < @), consumers with valuations between Ty and Tg will opt for the entrant’s
subscription, and consumers with valuations higher than Ty will opt for the incumbent’s subscription.

All other consumers will abstain from the market.

3. I adopts usage-based and F adopts subscription-based pricing: When the entrant’s subscrip-
tion price (0 <rg < (kg — (1 — p;x))V) is low, consumers with valuations between 0 and T, choose
the incumbent’s usage-based plan, while others choose to multi-home. For higher subscription prices,

all consumers with valuations between 0 and V opt for the incumbent’s usage plan.

4. I adopts subscription-based and E adopts usage-based pricing: When the incumbent’s sub-
scription price (0 <r; < (k;(1+4 8) —v(1 —pgx))V) is low, consumers with valuations between 0 and
T4 choose the entrant’s usage-based plan, while others choose to multi-home. For higher subscription
prices, all consumers with valuations between 0 and V select the entrant’s usage plan.

I-Usage, E-Subscription: When the incumbent adopts a usage-based strategy and the entrant adopts

a subscription-based strategy, we solve for individual rationality (I-R), and incentive compatibility (I-C)
constraints by comparing the utilities (defined in Table 1) to arrive at the final decision.
I-R constraints:

1
(a) Tronly K, T(1+68)(1—prx) >0 = pr < - (which holds).

(b) Eonly kpT —rp>0 = T > /%E And %Egv = rp<kpV.

E E

(¢) Multi-home

(kiT(1+B)=7T)1—prz)+kpT —r5 >0

= T((k;(1+8)—v)(1 —prx) + kg) >1g

T B ) pre) + Fn)

TE
((kr(1+8) =) (1 —prz) + ki) <
V= re<((ki(1+8) —v)(1 — prz) + kg)V. Also, ((k;(1+ 8) —v)(1 — prx) + kg) > kg. It implies
TE
(k15 8)— (A —pra) + kg) = (r S TSRV
I-C constraints:

Given the assumptions above, ((k;(1+8) —v)(1 —prz)+kg) > 0. And

(a) Comparison of I-only with E -only

kT(1+8)(1—prx) > kT —rg
Tk —ki(1+58)(1—prz)) <rg

rE '
TS T a1 e R+ 8)(1 = pra) 20

kg —ki(1+8)(1 —prx) > 0= kg > k;(1+ B)(1 — prx). Whenever kg — k(1 + 8)(1 — prx) <0, the

consumer will choose I-only over E-only. This implies that equation (1) holds for all 7> 0.
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(b) Comparison of T-only with Multi-home
kiT(1+8)1 —prx) > (kiT(1+B) —vT)(1 —p1x) + kT —rp
0> —~T(1—prx)+ kT —1rg

T(kp —~v(1—px)) <7rp

Te
T<——_ B
~ ke —(1—prx)
And, S O R— >0 = (kg — v(1 — pyz)) > 0. This inequality holds as kgp > ~. And,
7’535—7(1—17133)
—_— <V k 1— V.
ke —~(1—pi) =rp < (kg —v(1 —pra))

(¢) Comparison of E-only with Multi-home
kET—'r'E (k[ (1+ﬁ)—’yT)(1_p]x)+kET—TE
0>T(k(1+8)—7)(1—prz)

This inequality does not hold as (k;(1+ 8) —~) > 0. It implies that the utility under multi-home is

greater than the utility under E-only.
TE T Te TE
yL2 = =

7. - 7T - 7T
kg kg + (ke (1+8) =) (1 —prz)’° kp—ki(1+B)(1—prz)
. Market segmentation is as follows:

Let us consider T =
"E
kg —~(1-px
(a) 0<kp <k(1+pB)(1—px) We have T3 <0,To <Ty <T}
(i) 0 <rg < (kg — (1 — p;z))V, Consumers with usage with (0,7) consumer I-only, and others
(T € (T4,V)) do multi-home.

(ii) (kg —v(1—prz))V <rg <kgV, all consumers with usage between 0 and V consume I-only.
(b) kr(14B)(1—prx) <kp <k; We have T3 >0,To <T; <T, <Tj3
(i) 0<rg < (kg —~(1—przx))V, Consumers with usage with (0,7}) consume I-only and others (T €
(T4, V)) do multi-home.
(ii) (kg —~v(1—prz))V <rp <kgV, all consumers with usage between 0 and V consume I-only.
Combining all of this, we have
(i) 0<rg <(kg—v(1—p;z))V, Consumers with usage with (0,T}) consume I-only and others (T € (T4, V))

do multi-home.

T. V-
w5 = pilki(1+ Bt + (ks (14 ) e LT
U Te V-T
7T§~ = % — Ck’%

(ii) (kg —~v(1 —pr2))V <rg <kgV, all consumers with usage between 0 and V consume I-only.
WISU =prk(1+ B)x — ck}
7rE =0

I-Subscription, E-Subscription: We now solve for the consumer decisions when both incumbent and

entrant opt for a subscription-based pricing strategy. By comparing the utilities (defined in Table 1), we
arrive at the decision.

I-R constraints:
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Tr Tr
- - > —_— (= . — < <
(a) Lonly k;,T(14+8)—r; >0 = T> PR 5)( T1). And k1(1+ﬂ)7V:>r17k1(1+5)V
(b) E-only kpT —rp >0 = Tzk— (=T»). And ]:—Egv = 1 <kgV
E E

(¢) Multi-home

=Tki(1+8)+kg—7v)>ri+rg

TI—'_TE -
" Dt y O

Tr +TE

A < < 1 — — = F). A 1
) + ke — NV —rg 20 = rpg < (kgV + (k1 + B) — YV) (= kgV). And (k(1
B) + kg — VW — rg > k(1 + B)V = rg < (kg — v)V. This implies that T3
<V; OSTES(/%'E—’Y)V
<V 0<r;<(ki(1+8)+kg—7)V —7E)

>V (ki(1+B)+ke—7)V —re <r <k/(14+8)V
I-C constraints:

} 5 (kE—’V)VSTESkEV

(a) Comparison of I-only with Multi-home

k[T(]."‘ﬁ)_'r'IZk[T(1+ﬁ)+kET—'yT—T]_TE
=T
L)

Check if Ty <V = rg < (kg — 7)V. Also T, > 0(Becausekr > 7). So T, =

<V; 0<rg<(kg—7)V
ZV§ (k?E* )VSTESkEV

(b) Comparison of E-only with Multi-home

T<

]fET_TEZk[T(].‘i‘ﬂ)"‘kET_'yT_rI—TE

Ts k(14 B) — (=T5)

Check if Ts <V = r; < (ks(1 + B) — v)V (= H). Also, T5 > 0 (Because k; > v). So Ts =

<V 0<r < (k(148)—7)V
>V (ki(148) =V <r; <k (1+8)V

(¢) Comparison of I-only with E -only

k'IT(l—f—ﬁ) — Ty Zk'ET—T'E
T(k1(1+ﬁ)_kE)2TI_TE

0; Tr<rgp
T> Tr—TE
k(14 B) — kg (=Te); rizrs

Check if TG SV = Ty S'I"E‘i‘(k/’](l‘i‘ﬁ) _kE)V( G) And T'E+<k’[(1+6 k 1+6
<V 0<r <rg+(k(148) - }

< it holds). h Ts =
rg <kgV (it holds). So we have Tg SV et (k14 8)— kE)V<7“1<k11+5
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r£< 2

ke ~ kg —v

rr < Tr
ki(1+8) = ki(1+8) —v
rr+rE rE rg(kr(14+8) =)

— =r; < =A
ki(14+B)+ke—v ~ kg = kg (=4)
rr+re Tr rEkI(1+B)

=7 > =F
B8 Tk =7 K8 7 ke D)

1
Alsow >1=(k; —kg)+ k8 +~>0(it holds)
7 —

rr+Tre rr—Trg TE(QkI(l—i—ﬁ)—’y)
kr(14+8)+ke—v ~ k(14 8)— kg = 2kp —y ( )

2%k (1+B) —
Also b1 +B) = > 1= k;(1+8) > kg(it holds)

7'I+’I"E > Tr = <7’E(k1(1+/8)7"}/)
kr(1+8)+ke—v ~ ki(14+8) —v = kg
rr+re < B . <TEkI(1+6)
kr(1+8)+ke—v " ke—v ' kp—v
1
Alsoki;(i—’—ﬁ) >1=(k;(1+8)—kg++v) >0 (it holds)
E—7
rr—TE g r(ki(1+8)—7)
< =r; < =D
ki(1+8)—kg =~ kg —7v = kg —~ ( )
And P EEB =Y S 4 L (14 8) > kit holds)
E—7
T —TE > Tr :>’I"[ZTE(]€I(1+B)—7)

kp—-
rr—7Tg Tr 7“Ek71(1+ﬂ)
< =>=rm< ="’ (=B
k(14 8)—kg = ki(1+5) = kg ( )
'r—TEe TE
— ] =<
kr(14+08)—ke ~ ki r= kg
Tr Te TEkI(1+ﬁ)
— < == —_ ~ 7
kr(1408) ~ kg - kg
Tr < TE < r(ki(1+53)—7)
ki(l+8) =~ " ks —v kg —
-] < T Sy > (k1(1+B8) —7)rs
kg k1(1+5)_7 kg
T < rr > TEkI(l‘f‘ﬁ)
kp—~ = ki(140)

k[(l-i-ﬂ)—kE - k[(l‘i‘ﬂ)—’y

Market segmentation is as follows:
(a) 0 S TE S (kE —'}/)V
(i) 0 <r; < B, consumers with usage with (77,7}) consume I-only, and consumers with usage between

(T € (T4,V)) do multi-home. Others abstain from the market.

S T(V—T)

i = "U % ! —ck?
S T (V—T4)

7"1?: :%_Ck%
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(ii) B <r; < D, consumers with usage with (7%, Ts) consume E-only, and consumers with usage between
(Ts,T4) consume I-only, and consumers with usage between (T € (T4,V)) do multi-home. Others

abstain from the market.

S r (V—T)
71';5 _ TE(V —T4V+T6 —Tg) 7Ck%

(iii) D <r; < H, consumers with usage with (75,T5) consume E-only, and consumers with usage

between (T € (T5,V)) do multi-home. Others abstain from the market.

S T(V—T)

ﬂ_}s' :%_ck?
S T (V*T)

71';; =2 -2 % 2 fck%

(iv) H <r; <k;(1+B)V, consumers with usage between (T € (T»,V)) consume E-only. Others abstain

from the market.

WfS—O
S r (V*T)
g _ E V 2 7Ck]25

(b) (ke =)V <rp<kgV
(i) 0 <r; < B, consumers with usage with (77,V) consume I-only. Othes abstain from the market.

ﬂ'fs _ T[(V‘; Tl)

S
s =

2
—cks

(ii) B <r; <G, consumers with usage with (T, 7Tg) consume E-only, and consumers with usage between

(T € (T,V)) do multi-home. Others abstain from the market.

s T(V*T)

s :%fck?
S T (TG—TQ)

7T§ :%—Ck’%

(iii) G <r; <k;(1+4 )V, consumers with usage between (T € (T, V)) consume E-only. Others abstain

from the market.

ﬂ'fs =0
S T (V—Tg)
Yy = R v —ck?,

I-Usage, E-Usage: When both the incumbent and the entrant adopt a usage-based strategy, the market

segmentation derivation is as follows:
I-R constraints:

1
(a) Tronly k;/T(1+8)(1 —p;x) >0 = p; < — (which holds).
x

1
(b) E-only kgT(1 —prz) >0 = pr < — (which holds).
x
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(¢) Multi-home &k, T(1+ B)(1 —pra) + kpT (1 — ppa) —yT(1— 222 pEm)>0:>k,(1+,B)(1 prz) + k(1 —

(hﬂ+ﬁﬂ%@ H 2hﬂ+ﬁ) Vs

pir  pPpx
eck 1
2(k;(1+8) +ke—7)  (2ki(145)—7)ps
(2kg — )z Ckp—v)
2(k;(148) + kg —) < 2(k;(1+8)+ ke —7)p:

2k —v)x
1

= p; > — (which does not hold)
x

(2kp —7)x

I-C constraints: (a) Comparison of I-only with Multi-home k; 7 (14 5)(1 —p;z) > k;T(1+ ) (1 —

X X X X
piz) + kT (1 — ppz) — yT(1—%—p%) = T(kyp(l—pez) — (1—% p; ) <0 = (kp(l—ppz)—
€T T 2kg —
7(1—%—%)%0 = (kE—v)Sx(pEkE—%—w%) = %Sm(%a—’v)—wz = pp >
Ypr 2(kp —7)
e = aBhe =) 2k — ) (27 — 2kp) 2k — )
. YPr E—7 Y — 4KRE)Pr E—7
Check if < = 0 = >
2kp — $(2kE_’7) = P (2kE—’Y) x(zkE—’Y) - br

1, . Yp1 2(kgp —7)
— (which does not hold.) = > ;.
. (which does not hold.) 2]%_74—%(2]%_7)_])1

e D1 2(kp—v) _1 YPr v 1, .
heck if < — < < — (which holds.
Check i 2kp—7  x(2kp—7) "z = 2kp—7v = (2kp—7)z :>p1_$(w ich holds.)
. YPr 2(kg —7) 2(k;(148) + kg —) o 2k (14 8) + kg —)
Check if >0 = < . And Check if <
2kp —v  x(2kp—7) — b=k +g&; ) ) z(2k;(1+8) —7)
E—7

— = (2kg —~) <0 (which does not hold.) = 2k’lpi7 2(2hp =) >0Vp < -
(b) Comparison of I-only with E-only k;T(1+ 8)(1 —p;z) > kgT(1 —przx) = k;(1+8)(1 —prx) >
ki(1+B)pr ki(1+8) —

kE(l —Prt) = pg >

kE kEl'
1 1 — 1 — 1
Check i FUEAPr  ki(l+5) = ks > p = k1+5) ks (pr ) >0 = p >
kg kgx kg T
ki(1+B)pr  ki(1+8)—kg

1
- (which does not hold.) = <p;

krpx

E E
1 1 - 1 1 - 1 1
Check if F1LFOP ;@ ke == W(m ~~)<0 = p; <~ (which holds.)
E E E
. k[(1+6)p1 k1(1+/8) E k1(1+/6) 1
heck if > s k(A+P)—ke 1
Check ki kpx 0= = kr(14p)x (= x)
(c) Comparlson of E-only with Multi-home kgT —rg > k;/T(1+8)(1—prz)+ kT (1 —prx) —yT(1—
xr X
% - pi) = 0>2k;(1+B)(1 —prz) —v(2 —prx —ppx) = 2k;(1+ B)prx —yx(pr +pr) > 2(k/(1+B) —
2) = pp < (2k;(14+8) —vpr  2(k:i(1+8) —7)
- o Ty
Check if (2k:(1+5) =P — 2(k:(1458) =) >pr = pr> 1 (which does not hold.)
ol Ty T
Check if PRI =pr 248 =) 1 Lo howds)
2hi(1+5) = w20 (148) =) (48— 1
Check if 21l Vb _ 2 V>0 = p >t Yo« 2y
v 7y z(2k;(1+8)—v) ~ @
Cheek i FOABpr k(A ke  @(+H-Ypr _ 2k0A+H-7)
kE kESC - 7y

Y
<—3 (2kp —7)k/(1+8)—kgy>0

(2kg =)k (14 8) —kegy <0

(2’“E_”>k’$+ﬁ>_k” >pi((2ke —Vkr(1+8) —kpy) = pr= .

H\»—HM—'
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Check if (2K — )kr(1+5) — %vzoékﬂﬂmrwﬂ—w27mu+ﬁ>ékEz%ﬁﬁLg?
Check if 2/:(1(1;)_)7 <k = v14+8)<2k;(14+8)—v = 2(k; —~)+ B(2k; — ) >0 (It holds)
Let us consider A — kl(llj'ﬁ)pl _ kl(lzﬂi_kE,B _ (2k1(1+’5)_7)l’1 B 2(]‘31(1;‘75)_7)70 _

Ypr 2(kg —7)
e = gy —)
2(kr -
N C R ey

(i) 0<pgr <C, All consumers with usage between 0 and V opt for multi-home.

. Market segmentation is as follows:

We have A<0,B <0, and C > 0.

1
(ii) C <pg < —, consumers with usage between 0 and V opt for the incumbent’s usage.
x

2(k(1+5) —7) §p1§1
z(2k;(1+8) —7) z
(i) 0<pg < B, All consumers with usage between 0 and V opt for the entrant’s usage.

(b)

(ii) B <pp < C, All consumers with usage between 0 and V opt for multi-home.
1
(iii) C<pp< ) consumers with usage between 0 and V opt for the incumbent’s usage.
2(k(1+5) — ’7)
(i) 0<pp<C, Wfrj *Pl(kl(l +B) — *)w —cki, UU =pe(ks — %)x — kg,
1
(i) C<pp< = 7 =pik (14 Bz —ck? , 787 =0
2y (148)-7) _ 1
z(2k;(148) =) r
() 0<ps<B, 7Y =0, n¥" =ppkpz — ck2
(i) B<pp<C, W?U =pr(k;(14+8)— g)x —ck? | W%U =pplkey — %)x —ck?,

(a) 0<p; <

(b)

1
(i) C<pp<-—, W}JU =prk(1+B)x —ck? , ng” =0
x
I-Subscription, E-Usage: When the incumbent adopts a subscription-based strategy and the entrant

adopts a usage-based strategy, the market segmentation is as follows:
I-R constraints:

Tr "1
(a) Fonly ki T(1+8) =11 20 = T'2 gy And =gy

1
(b) E-only kpT(1 —prz) >0 = pp < . (which holds).

<V = r; <k;(1+4 )V (which holds).

(c) Multi-home

ET(1+8)+T(kg —v)(1—prz)—r; >0
= T(ki(1+ ) + (kg — ) (1 —ppx)) > 1/

Tr
~ k(14 5) + (ke —7)(1 = prz)
Given the assumptions above, k; (14 8) + (kg —7)(1 — perz) > 0. And T 1 B) % (hp —7)(1 = pua) <
V= rp < (ki(1+8) + (kg — 7)1 — pex))V. Also, (kr(1+ 8) + (kg —7)(1 — pex))V = VE (1 + ). It

Tr Tr
<V for0<r; < k;(148)V. Also, <
NS B B (e~ (L)~ 0SS ROV Ao =)0~ )
I

kr(1+08)
I-C constraints:

=T>

implies
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(a) Comparison of I-only with E -only

k[T(l +ﬁ) — Ty Z kET(l —pE.’L')

T(ki(1+4B) —ke(l—pgz)) > 1/

Tr . )
T> fk(1+8)—kg(l— >0 (which holds.
_k/’l(l‘i‘ﬁ)_kE(l—pEQ?)l 1(1+5) —ke(l—ppz) 20 (which holds.)

(b) Comparison of E-only with Multi-home

kpT(1—pgw) >k T(1+8) =71+ (kg —¥)T(1 — ppx)
0>—T(1—ppx)+ki(1+B8)T —r;

T(ki(1+ ) =~(1—ppx)) <7

rr
e N ) gy

Tr
And, (k;(14+8) —v(1 —pgz)) > 0. Also, T ) By e <V=r<(ki(1+8)—~v(1—ppx))V.

(¢) Comparison of I-only with Multi-home

ET(1+8)—r >k T(1+8)—r;+ (kg —7)T(1 — przx)
0>T(kg —7)(1—pp)

This inequality does not hold as (kg —7)(1 — pgx) > 0. It implies that the utility under multi-home is
greater than the utility under I-only.

i 1 Tr Tr
Let us consider T} = ———

r B8 T B4+ e —pen) k(A kel ppn)
(4 B) =0 —poa)’ Check if

k(14 B) — kp(l—ppa) ~ k(15 B) —7(1— ppa)
= k1(1+5) _7(1 —pEl") < k1(1+/8) - kE(l _pE'T)

= -y < —kg

=~y > kg (which does not hold.)

Check if
Tr < Tr
kl(l +B) + (kE _’Y)(l _pEx) o kl(l +B) _'V(l _pEx)
= kl(l + 5) - ’Y(l *pEl") < kl(l + ﬂ) + (kE - ’Y)(l —pEx)
=y < (kg —7)
= kg >0 (which holds.)
Check if

k1<1+6)_kE(1_pEx) k1(1+/6)+(kE_7)(1_pEm)
= kr(1+8)+ (kg —v)(1 —ppz) <k (14 8) —kg(1 —ppx)

IN

= (kg —7) < —kg

=kp < % (which does not hold.)
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Check if
rr < rr
ki(1+8)+ (ke —v)(1 —pez) ~ ki(1+B)
= k(14 8) <k (1+8)+ (kg —7)(1 —per)
=0< (kg —v)(1 —pgrz) (which holds.)
Also 11 "1 d I "1 We have T, < t; <

> , an > .
ki(1+8) —kg(l—pex) — ki(1+5) ki(1+8) —=v(1—pex) ~ ki(1+5)
T4 <Tj3. Market segmentation is as follows:

(a) 0<r; < (k;(1+B) —keg(l —pgrx))V, consumers with usage with (0,74) consume E-only, and others
(T € (T4,V)) do multi-home.

(b) (ki(1+8)—ke(1—prx))V <r;<(k/(1+8)—~(1—pgz))V, consumers with usage with (0,7,) consume
E-only, and others (T € (Ty,V)) do multi-home.

(¢) (k;(148) —~v(1 —pgx))V <r; <k;(1+ 5)V, consumers with usage with (0,V) go with the entrant’s

usage plan.

EC.6.2. Stage 4 Decision: Incumbent’s Price and Content Acquisition

Given the market segment outlined in Stage 5, we now solve for prices and content acquisition index of the

incumbent. The incumbent simultaneously decides content acquisition index (k;) and prices (r; and p; under

subscription and usage-based, respectively) by maximizing the profits obtained under each pricing strategy.
I-Usage, E-Subscription: Here, incumbent decides p;, and k; simultaneously.

(a) 0<rg <(kg—~(1—p)V

x(V_T4)

7 =i L+ Bt + (ki (145) =)
— pryx(V —Ty)

=prki(1+5) % —ck}
xT.

=i (ki (1+ B) =)o+ Pt —ck?

PiyITE

2
—ck;

=pr(kr(1+8) =7z + (kg —y(1 —pz))V

The first-order conditions are
ors’

Op;

yorg(kg —y(1 —prz) — pryw)
V(kE —’7(1 _pICE))2

yarp(ke —7)

kg —~(1—prz))?

=(k;(1+8)—v)z+

*r;  —2yarg(ks —v)ye
op7  V(kp—v(1—pz))?

<0
ors’
gé =prx(1+8) —2ck;
I
?rs”
=z(1+
aki]@p] ( ﬂ)
2, sU
o'y =-2c <0

ok?
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V(1+8)* (ke —v(1 —pi7))?®

. Solvin
4v2rp(ke — ) &

Hessian of the above function is positive semi-definite for 0 < ¢ <

sv 1
for agl =0, we get two complex roots. And evaluating m; at p; = —, is positive. We solve for k;,
Pr T
1 1 1 1 2
and the solution is k; = ( +ﬂ). The solution is p; = —, k; = ﬂ, wfu = (1+5) -7+ el , and
, 2c x 2c 4c kgV
U E
w o o 1 (1+5)
(b) (kg —v(1—prx))V <rg<kgV,n? =pk;(14+p)x —ck?, linear in p;. Solution is p; = —, k; = ,
(1+p)* ’ *
drs’ = .
and 77 i

I-Subscription, E-Subscription: Here, incumbent decides r; and k; simultaneously. We solve for the

incumbent’s optimal prices (r;) and the content amount (k;).
(a) For 0<rp <(kp—7)V

(i) For 0 <r; < B, the first ordered conditions are:

ors® L 27y
31"1 o k[V(l‘i’ﬁ)
55 2
on? _ r? ek,
Ok V(1+B)k:
9?rs° B -2 —0
92 s _9p2
T 9 <0
0ks? E2(14+8)V
3277135 o 27’]
1 %4 1 2y
By solving the above first ordered equations, we have k; = %, ry = %,
1 2772
and Wfs = (—i—(i# The Hessian matrix of the above profit function is negative semi-
c
kegV kgV
definite. Check if r; < B = rg > E? And ET < (kg — )V = kg > 2v. Solution is rz =
B Y <kp<2y
B 0<rg< kETV
i kg >2vy
(1 +B)2V2 k‘EV ) E —
; <rg<(kg—7)V
6c ¢ g ~reslke—7)

re(1+8)(kgV — 1)

When r; = B, solving for k;. The solution is k; =

7 =

2ckLV ’
rp(Q+ B (keV —rp) s TR+ B (keV —rp)?
2ckEV ’ ! Ackt V2
(ii) For B <r; < D, the first-ordered equations are:
87rfs 1 2r; —rg

)

or; _V(V_k,(lqtﬂ)fk,;
ors®  ri(rr—rp)(148)

= — 2ck
ki V(k(1+B)—ke)? T
2,55 _
0 Tl'; _ 2 <0
or? V(k:(14+8) —kg)
827rfs _ =2r;(r; —7rg)(1+B)? 96 <0

Ok} V(k(1+8) — kg)?
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827T}qs . (27‘1 —TE)(l "‘B)
or0k; B V(kl(l "’ﬂ) - kE)2

Solving first-ordered

The hesssian matrix is negative semi-definite for ¢ > rp(1+0)°
- 4V(k1(1 +6) ) '

equations for r; and k;, we get negative value for r; and 77~ . This case is not to be considered for

further analysis.

(iii) For D <r; < H, the first-ordered conditions are:

ors’® 1 (v 2r;

o,V kr(1+B) —~

871';95 r2(1+0)

= — 2ck;

Ok V(ki(1+8) —kg)?
827rfs B -2 <0

or:  V(k(1+B) —kg)
02rs® —2r2(1+ )2

R () L
2  2r (14 5)

Ori0k;  V(k;(1+ ) —kg)?

The Hessian matrix is negative semi-definite. By solving the first ordered equations, solution is

rr = 7(1 +lfi>c 72‘/ k; = 7(1 zf) , and 7TISS = 7(1+6) ’YV . Also r; < H. And r; >
D=rg< ﬂ When r; = D, solution is k; = él—’—ﬂ )re (ks = )V_TE), and wfs =
2 2C(1€E— )2V
ry(1+8)*((ke =NV —r5)*  yre((ke =)V —rs)
de(kp —7)*V? V(ke —7)? .
(iv) For H <r; <k;(1+B)V, 5" =0.
(b) (kg — ’Y)V <rg<kgV
i) For 0 <r; < B, the first-ordered equations are:
(i) ; q
o l(V— 2r; )
or, V ki (1+p)
sS 2
on? _ 2’)”‘1 ok,
Ok; VE2(145)
9?rs° B -2 <0
2, 5% _9p2
A R YY)
0%k, V(1+B8)k3
8277}95 QTI

ori0k;  VEZ(1+5)
W8V (1482

By solving the above first ordered equations, we have k; = =

. (14 5V 8c 16¢
and 77 = 1o The Hessian matrix of the above profit function is negative semi-
c
keV keV
definite. Check if r; < B = rg > - And ET < (kg — )V = kg > 2v. Solution is rp =
B v<kp<2y
k
B; 0<ry< 2l
2 kg > 2y

14+8)2V2 kv ;
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2ckLV ’

7 =

When r; = B, solving for k;. The solution is k; =
r2(1+4B8)2(kgV —rg) and 755 — r%(1+4 B8)2(kgV —rp)?

2ck3V ’ ! dckt V2
(ii) For B <r; <@, the first-ordered equations are:
371'?5 —l(V— 2TI_TE )
or, V ki(1+8) — kg
87rfs _r(rr—re)(1+5) ek,

Ok V(k(1+B) — kg)?
9?ns* B -2

or  V(k(1+p)—kg)
s’ —2r/(r; —7rp)(1+ B)?

<0

ok~ V(1B ke "
2 (2r —re)(1+P)
57"137431 V(kl(l Jrﬂ) - kE)2
ry(1+6)°

The hesssian matrix is negative semi-definite for ¢ > . Solving first-ordered

v (k, (14+8) —kg)?
equations for r; and k;, we get negative value for r; and 75~ . This case is not to be considered for
further analysis.

(i) G<r; <k, (1+4p)V, 75" =0.

We compare the profits for diffrent scenarios and the incumbent’s profit under this case is as follows:

1 2172
% 7;/; 0<e<e T
1+ﬁ —’I“E)Q’ e>e ; OSTES#
4ck4 V2 o=
2(1+8) (ke =)V —18)>  re((ke =)V —1&) 0<c<e
55 _ 4c kE —)4V2 V(kg —7)? o= t= L (ke < kelks =)V
1 1+5 —rE)Z_ o> ’ 2 =P (2kp—~n)
4ck;4 V2 ’ ="
rp(1+6)*(kgV —rp)? . kp(ks —v)V << kgV
1 ﬁ%gvz ’ ) o
% ; — <re<kpV
Where
o (kgV —2rp)?(1+ B)?(k3V? — 412 + drgkgV)
e 16kL V3~
- re(1+B8)2(kEV +rey —ks(2rg + V) (2k3V —rpy? + kpy(2rg + V) — k% (2rg + 3V 7))
AkzV (ke —7)V —rg) (ke —7)?
I-Usage and E-Usage: We solve for the optimal prices (p;) and the content amount (k;) of the incum-
bent.
(a) 0< 2<k1(1+ﬁ)_7)

SPES ok (T B) — 1)

7T§JU =pr(k;(14+5)— %)aﬁ —ck?

2(k:(148) —7)

i is
x(2k1(1 +,8) - ’Y)

Y _
21+5) "~ 1+ B

Solving for p; and k;, we get k; = At this point,

—o0. This case is not possible.
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1
(11) CSpE S e
x

W?U =prk; (14 B)x — ck?

1
This is the case of a monopolist. By solving for the prices and the content amount, we get p; = —,
x

- (1+p) pu  (14+B)?
kr= 50 ,and m; = e
2(k;(1+5) —7) 1
O TR e ey e
(i) 0<pr<B,
W}JUZO

ng =ppkgr — ck}
(i) B<pp<C,
= pilli(1+B) = J)a — ok

The profit function is positive semi-definite in p; and k;. By solving sequentially, we get k; =

T = and 7V7 = i < 0. So, the optimal solution is p; = —, k; =

2<1+ﬁ)7 Pr $(1+6)2’ , I 4(1+ﬁ)2 . ) ) P , Pr .'177 I

1 1 1 1

( +/B),andﬂ'§](}=( +5) -7 7T§JU>Of0rO§c§( +5) .Forc>( +5) , we consider the
2c 4c 2 2 2y

R
monopoly case (for the entrant) under the usage-based strategy.
1
(i) C<pp< -,
T
U
m =prk;(1+ )z — Ck?

1
This is the case of a monopolist. By solving for the prices and the content amount, we get p; = —,
T
1 1 2
k= ( +ﬂ), and 7T§]U _ {1+ )
2c 4c
I-Subscription, E-Usage: Here, incumbent decides 7; and k; simultaneously.
(a) 0<r; <(k;(1+8)—~(1—ppx))V
V-1,
=y 1%
(v

2
—ck;
Ty

k(14 8) — (1 - pea)

= )~ ck?

The first-ordered conditions are:

({97T§JS 1 27’[
Ory (kr(1+8) —v(1 = ppx))V
ory” r3(1+8)
= — 2Ck’[

Ok, V(kl(]-—"ﬁ) —y(1 —ppx))?

Prv —2 <0
ory B (kr(1+48) =v(1 = pgz))V
2, _US 9.2 3

87@2 _ 2r3(1+9) e <0
Ok? V(ki(1+8) —~v(1-gx))

8271'}]5 _ 27"1(1"'5) < O

The Hessian matrix is negative semi-definite, implying that the function is jointly concave in r; and k;.

vV (1 v 1 |4
Solving for r; and k;, we get r; = 7(& ("_7/6)
2 8c 8c

(b) (kr(1+B) — (1 —pea))V <7 < (b (1+B)V, 7¥° =0.

—v(1—pgx)), and k; =
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EC.6.3. Stage 3 Decision: Entrant’s Price and Content Aquisition

In this section, we solve for the entrant’s prices and content acquisition index simultaneously conditional on

the incumbent’s decision in Stage 4.

I-Usage, E-Subscription: Here, the entrant chooses rz and ky simultaneously by maximizing profits.

Given the incumbent’s optimal decisions, we solve for the entrant’s optimal prices (rz) and content amount

(k).

8772’1 -1 QT'E
ors  kgV
87TSEU r2 :
E = E__ 2CkE
Okn VK
o%my’ =2
e _ <0
6TE V]CE
92rs” r2
ok vk 26 <0
627T§U g

Oredks  VkZ

\%4 V2
The Hessian matrix of the above profit function is negative semi-definite. The solution is kr = 30’ rp= T6’
c c
V2 1 2 1 2 1 2
78" = — and 7¥" = a+8° _ 72 7 >0 = ¢e< ("‘75) For ¢ > (1+5) , the entrant will have
64c 4c 2 27y

V2
monopoly profits, which is equivalent to 6ic under subscription.
c

I-Subscription, E-Subscription: Here, the entrant chooses rz and kg simultaneously by maximizing

profits. Given the incumbent’s optimal decisions, we solve for the entrant’s optimal prices (rz) and content

amount (kg).

kg —7V
(a) 0<rg< 7( £ 27)
(i) For 0 <c< ¢y, the first-ordered equations are:
57T§S -1 27’E
87‘E N kEV
S
ons _ re ok,
Ok VK2
2ry 2 <0
ory Vg
S
Or = —2r —2c¢ <0
k2, Vi
9?rs’ 2ry

Orpdks VKL

And the Hessian matrix of the above profit function is negative semi-definite. The solution is
2

%4 s V2 V:  (V—8cy)V . (V —=8cy)V
e :1—66,and iy = o Now 6o 1ee The solution is R T

(ii) For ¢ > ¢y, the first-ordered equations are:

E = y TeE

ors’® 1 2rg
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S
oy _ r% ocky
Ok  V(kg—7)?
9?rs’ B -2 <0
org B V(kg =)
2, 5% _9p2
9 ﬂf = "5 7~ 2c¢ <0
Oky,  V(ks—1)
627T§~S 27"E

Orpdky  V(ks —n)2

And the Hessian matrix of the above profit function is negative semi-definite. The solution is
Vv (V —=8cy)V VZ AV

kgp=—,15= T6c cand 187 = — — 1

8¢’ 64c 4

b
(b) =T s = T, )
kgV kg —v)kgV kp(kg —y)V
(i) For 0 < ¢ < ¢y, solution is rgp = — (ke = 7)kr . The solution is rx = M, and
v 2 (2ke — ) (2kg =)
kE = —.
5 V—8ey)V TR
(ii) For ¢ > cq, the solution is kx = 30 rp = (167277 and gs 7 %
kp(kp —~)V kpV . (ke =)V ke(ke =)V L
—_— < < = = . =
(c) Q=) = e < 5, Solution is rg 3 < oy — The solution is rg
kp(k k kg — k
M, we then solve for kg. EV <rg < kgV, the solution is g = (ke =)V < EV. The
(2k5 —7) 2 2 2
solution is rg = ET’ we then solve for kg.
We compare profits and derive the following outcome:
w L 0<e< %
ro= c 167
>
n.a. ; c> 16,
v \%4
—:; 0<e<—
P 167 }
B \%
na.; c>-—
16~
2
VIV
55 _ ) 64c 4 - T 16y
E = %
0; c>—
16

I-Usage, E-Usage: Here, the entrant chooses pr and kg simultaneously by maximizing profits. Given the

incumbent’s optimal decisions, we solve for the entrant’s optimal prices (pg) and the content amount (kg).

1 2
( Zf) — %, we have ng =pelksy — g)x — ck%. Solving for py and kg, we have

U
When 7% =



ec28 e-companion to Jain, Demirezen, Jonnalagedda, and Kumar: Response to Entry in Streaming Markets

1 2
TEL OSCS(;Fiﬁ) 9
g : 0<B<— -1
1 (1+5)? ’ —5—\/3
— C>7
4c 2y
1 2
el OSCSM 9
U 227 ;0 0<z
T = 1o a+67 — T 3(1+ )
4c’ 27 9
mm; 0<c<ecp ;o B>—=-—1
. 1+5)° 2 1 V8
0, CL<CS27 . <x<7
1 a+5ﬁ7 3(1+8)2 772
@, C>72’y
1 24 1 2 42222 1 2x(1 —/4z2%(1 2-2
vaxewElzz('+5) cxy(1+B)* 4 2c*ay 7CL::(-+ﬁﬂ z(1+ ) 22(L+6)* —22) bt e
dex?(1+ 5)? 2x7y
: (1+5)?
consider the monopoly profits of the entrant for ¢ > > .
0

I-Subscription, E-Usage: Here, the entrant chooses pzp and kg simultaneously by maximizing profits.

Given the incumbent’s optimal decisions, we solve for the entrant’s optimal prices (pz) and the content
s pE(QkE —'}/).13

amount (k). Entrant’s profit function is 7% = — 5 ck?. The profit function is jointly convex
1 1 1

in pr and kg. By solving it sequentially, we get pp = —, kg = —, and 71'%3 =—— I mp>0for0<e< —.
T 2c dc 2 27y

1
For ¢ > EE we consider the monopolist profit for the incumbent under subscription.
Y

EC.6.4. Stage 2: Incumbents’ Pricing Strategy Decision

In this stage, we solve for the incumbent’s optimal strategy given entrant’s strategy. Incumbent has two
options to choose from: 7 Subscription-based strategy or (ii) usage-based strategy. Given the optimal decisions
by the incumbent (in Stage 4) and entrant (in Stage 4), we compare the incumbents’ optimal profits when
the entrant is usage-based and subscription-based. When the entrant adopts a usage-based strategy, profits

of the incumbent under a usage-based strategy is :

1 2 1 2
U523 " goc 00D 2
D 0<r< ———
0. (1+8)? R T(ENE)E
] c> T
2 2
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The incumbent’s profits under subscription, when the entrant is a usage-based service provider, is: 7T5]S =

(1+8)%V?
64c
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1 2
We now compare the above profits when the entrant is a usage-based service provider. Check if, % —
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When the entrant adopts a usage-based strategy, the optimal pricing strategy for the incumbent is
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When the entrant adopts a subscription-based strategy, the incumbent’s profits under a usage-based
2 2
(57 7 o, 140)
4c 2 - 227
1
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The incumbent’s (proﬁt under a subscription-based strategy, when the entrant adopts a subscription-based
(1+8)*(V? - 64c*y°)?

—_— >
64c — 16y

strategy, is 79 =
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EC.6.5. Stage 1: Entrant’s Optimal Pricing Strategy

Given the optimal pricing strategy in Stage 2, we now compare the profits of the entrant for the optimal

pricing strategy.
Vv

When the entrant chooses a subscription-based strategy, the profit of the entrant is
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. Entrant’s profits under a usage-based strategy are
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We now compare the above profits for the optimal strategy of the entrant. The entrant’s optimal pricing
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Proof of Lemma EC.1 (a): The incumbent’s optimal optimal pricing strategy is derived in the Stage 2

of the game (refer Section EC.6.4 of the e-companion) when the entrant is a subscription-based service

provider.
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We verify that the model parameter space (V >0, ¢>0, 0<z < %, ~v>0, §>0) is non-empty and all
of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, £ =0.4, y=0.9, 5 =0.1},
incumbent chooses a usage-based strategy.

Proof of Lemma EC.1(b): The optimal pricing strategy of the incumbent is derived in Stage 2 of the
game (refer Section EC.6.4 of the e-companion) when the entrant adopts a usage-based pricing strategy.

We verify that the model parameter space (V >0, ¢>0, 0 <z < %, ~v>0, §>0) is non-empty and all
of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, £ =0.4, y=0.9, 5 =0.1},
incumbent chooses a usage-based strategy.

Proof of Lemma EC.2: The optimal pricing strategy of the entrant is derived in Stage 1 of the game
(refer Section EC.6.5 of the e-companion) .

We verify that the model parameter space (V >0, ¢>0, 0<z < %, ~v>0, §>0) is non-empty and all
of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, £ =0.4, y=0.9, 5 =0.1},
entrant chooses a usage-based strategy.

Proof of Lemma EC.3: In this, we combine the optimal pricing strategy derived in Lemma EC.1 and

Lemma EC.2. The complete Nash equilibrium (combined pricing strategy) is
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We verify that the model parameter space (V >0, ¢>0, 0 <z < 57 >0 >0) is non-empty and all

of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, ©=0.4, y=0.9, §=0.1},

both incumbent and entrant choose a usage-based strategy.

Proof of Proposition 1(a) Given the optimal strategy in Lemma EC.3, we get this result.

1
We verify that the model parameter space (V >0, ¢>0, 0<z < 37 >0, 8>0) is non-empty and all

of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, 2 =0.4, y=0.9, §=0.1},

both the incumbent and the entrant choose a usage-based strategy and match up.

Proof of Proposition 1(b) Given the optimal strategy in Lemma EC.3, we get this result.

1
We verify that the model parameter space (V >0, ¢>0, 0<xz < > ~ >0, 8>0) is non-empty and all of

our results are valid in this parameter space. For example. at {V =11, ¢=0.6, x =0.4, v=0.9, 8 =0.1},

both the incumbent and the entrant choose a subscription-based strategy and match up.



ec34

e-companion to Jain, Demirezen, Jonnalagedda, and Kumar: Response to Entry in Streaming Markets

Proof of Proposition 1(c) Given the optimal strategy in Lemma EC.3, we get this result.

We verify that the model parameter space (V >0, ¢>0, 0<z < 37 >0, f>0) is non-empty and all of

our results are valid in this parameter space. For example. at {V =6, ¢=0.5, z=0.4, v=0.9, §=0.1}, the

incumbent firm prefers a subscription-based pricing strategy, while the entrant optimally adopts a usage-

based strategy.

Proof of Proposition 2 Given the optimal strategy in Lemma EC.3, we get this result.

1
We verify that the model parameter space (V >0, ¢>0, 0<z < ok ~v>0, §>0) is non-empty and all

of our results are valid in this parameter space. For example. at {V =2, ¢=0.6, £ =0.4, y=0.9, 5 =0.1},

the incumbent firm prefers a usage-based pricing strategy, while the entrant does not enter the market.

Proof of Proposition 3 (i): We compare the profits of the incumbent and the entrant for this. The

optimal profit for the incumbent and entrant is
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Part (a) of Proposition 3(i) When the valuation is low (i.e., 0 <V < 4), the entrant gets a higher

profit \glhen the2 cost of content acquisition (¢) and consumer stickiness are low enough (i.e., 0 < ¢ <
1 16—V
( +ﬂ)3(2 ) and 0 <3< % —1). In that setting, both incumbent and entrant choose a usage-based
Y

strategy.

1
We verify that the model parameter space (V >0, ¢>0, 0<z < > ~v>0, §>0) is non-empty and all
of our results are valid in this parameter space. For example. at {V =1, ¢=0.6, z=0.4, y=0.9, 5 =0.1},
both incumbent and entrant choose a usage-based strategy. And myp > m;.

Part (b) of Proposition 3(ii) When the valuation is low (i.e., 0 <V <4), incumbent gets a higher
(16 —V2)(1+8)?
32y

profit when the cost of content acquisition is high enough (i.e., ¢ >

. In that scenario, the
incumbent diffrentiates its strategy from that of the entrant.
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We verify that the model parameter space (V' >0, ¢>0, 0<z < %, v >0 3>0) is non-empty and all of
our results are valid in this parameter space. For example. at {V =2, ¢=1.8, z=0.4, y=0.5, 5 =0.5}, the
entrant chooses a subscription-based strategy whereas the incumbent chooses a usage-based strategy. And
And 7 < 7.

Proof of Proposition 3 (ii): When the valuation is high (i.e., V >4), the incumbent gets a higher
profit.

We verify that the model parameter space (V >0, ¢>0, 0<z < %, ~v>0, 8> 0) is non-empty and all of
our results are valid in this parameter space. For example. at {V =4.5, ¢=0.5, =04, y=0.5, 5 =0.5},
T <Tj.

Proof of Proposition 4: Given the optimal strategy outlined in Lemma EC.3,

the following are the content attractive index chosen by the entrant and incumbent.
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(1+6)°(16 —V?)

ii <c<
(i) ¢, <c< 32 , 1
ékEa OSZ'S
(1) 0<z < , we find that k, = . (1+B)1
>kg; <z< =
> kg (1+ﬂ)_x_2

1
(2) @1 <z < -, we find that k; > k.
2 _q/2
(1+5)*(16 V)<c§ 1

(i) 5 <cso
O)0§x§%”®%kﬁUtJMZ§;:j‘/§0i6)§4Abm<ﬁ;ﬁé4(ff;m

c
B> (—1++/2), and By > (—1++/2). It implies that k; > k.
1
(2) =1 SJSS? ki >kg.

1
(iv) c> %7 ki > kg.

(B) B> p
> : <V <
| - ) _k:Ej 4<V <4(148) C 0<p<1
(i) 0§0§F7wehavek1— <kp; 4(1+B<V <8
(il) ¢> %, we have k; > kg.
(d) 8<V <8(1+p)?
(A) 0<pB<p B
Vv
>kE7 OSCS
8y (1+5) . o<p<?i
(i) 0<e< ——, we have we have k; = <kp: Vi\/ﬁ<c< v 3
- 8vy/(1+B) ~ ~ 16y .
ZkE7 527
v 3
(ll) Cz W’ we find that k] Z kE
(B) 8=5
(1) Ogcgﬁ,wehaveklz >kp; 8<V<4(1+5) B>1
g <kp: 41+B)<V<81+p)2( "~

(ll) Cz ﬁ’ we find that k[ Z kE

(e) V>8(1+p)?
> kg ; OSCSK b
8y V (1+5) (. 1
v v L 0<p<
(i) 0<c< ——, we find that k; = <kr: o> B 3
16 SRg; €2
g 8yV1+4
1
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v
i) > —, k; > kg.
(i) o2 o= b = ke 1
We verify that the model parameter space (V >0, ¢>0, 0<z < 37 >0, #>0) is non-empty and all of
our results are valid in this parameter space. For example. at {V =1, ¢=0.6, x =0.4, v=0.9, §=0.1}, we

have kE > k[.

EC.7. Solution and Results of the Extension Model in Section 5.1
In this section, we solve the game, illustrated in Figure EC.1 through backward induction. The decision
tree in Firgure EC.1 mirrors the decision sequences in Figure 1 exept Stage 0, We carry forward the results

derived under Stages 1, 2, 3, 4, and 5, and solve for Stage 0.

EC.7.1. Stage 0: Strategic Exclusivity Decision
We will compare the incumbent profits when there is an investment on the stratgic exclusivity index («) to

the case of no investment on strategic exclusivity index. The profits under strategic exclusivity index is as

follows: a2
(+a+h)? 7. 0<e<en
(lica+ﬁ)2 2 v
P ‘*25'«, ‘ 0<z <z - <(’<(1+(!+3>2<167v2) X U<V<4 (a+B)2+a+p)
(Ltat fPVZ-6dy)? - L7 7T 32y ' =0 = 1+a+p)
64cV2 L]
(14+a+8)? ¢ C>(1+a+ﬂ)2(167V2)
4c ’ - 32y
(ta+p) v . (A+atB)?(16-7V?)
1 " QVQQA 1_ . 8)2(16 3%/72 1
(1+adth) ; (It+a+ )6 >Sc§— ; 0<B<Br—a
6dc 32y 2y
(1+a+p)? 1
T 2y
(1+a+8)? 0<oe IFatP?(16-V?) . AWerpRrath) o,
4c )222" == 327 ’ (I+a+p) -
1+a+B3)*V
( 6de e G € (€ o ) PSS N (S
2 ) - 9. ==t =35 y M ZpP2—
(I+a+p) : x‘fgzgl 32y 2y
m(a)=—F+ (1+a+4%)2 . ’ ‘>i
4e ) 2" Li?’y
%. 0<B<p—a
L¥atB)? y v
(7**; 0<e< — ; 4<V <8
4c 2 167 558 —a ’ =v=
(+a+ppve V. pem
64c ’ ~ 16y
(1+a+pB)*(V?—64c*y)? 0<c< v
64cV/? B T
(l+a+ﬂ)2v2' C>L Ogﬂgﬁl—a
64c ~ 16y 3)2
(+a+8)? . 0<os v ; 8<V <8(1+a+p)
4c 27 T 16y | 8 _
(Ltatp)vz V. o pehima
64c ’ ~ 167y
(I+atpP(V2—64c’) — V
642 PUECS 6y V>8(1+atp)?
(1+a+pB)2V? LV ; = !
Gde ’ “= 16y
where £1% — 4(dey(=2(1+a+B)2+ey) +/V2(1+a+ B)* +16c2y(—2(1 + a+ B)2 + ¢7)?) o 512
! V2(1+a+ p)? TN (1 at+ B)2(48+V2)(16 — V2)’
o (4a+p)? (I+a+8)y/V2+64(a+p)2+a+p) P 32 and = 32cV 2y -
R 8y e @rve_ve) T\ 162 - (72 —6acy2)?

While comparing profits, we have the following results:
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Proof of Proposition 5: The results can be derived directly from the above analysis.

We verify that the model parameter space (V >0,¢>0,v>0,3>0,2>0,F >0) is non-empty and all of

our results are valid in this parameter space.

EC.8. Solution and Results of the Extension Model in Section 5.2.1
In this section, we present the numerical analysis of the game structure depicted in Figure EC.2. The game
is evaluated using backward induction.

We consider the following parameter values for the analysis: 5=0.1, c=0.6, V =1, x =0.1, and v=0.9.
In Stage 3, consumers’ purchase decisions follow the same structure as in our main model, described in
EC 3.3.1. In Stage 2, we use the closed-form solutions for the incumbent’s pricing and content appeal
decisions presented in Table EC.2. Based on these, we numerically solve for the incumbent’s optimal pricing
strategy. For the given parameter values, the incumbent chooses a usage-based pricing strategy regardless
of the entrant’s decision. Proceeding to Stage 1, and considering the incumbent’s equilibrium choices in
Stage 2, the entrant also opts for a usage-based pricing strategy under the same set of parameters. This
explains that the part (a) of Proposition 1 (from our main model) holds when the consumer valuation and
content acquisition costs are low. Further, for the same set of parameters, the entrant earns a higher profit
than the incumbent, indicating that the incumbent’s positional advantage is not guaranteed even under this
alternative game structure (part (a) of Proposition 3(i) from our main model). Furthermore, the entrant’s
content attractiveness index is higher than that of the incumbent, qualitatively in line with Proposition 4.

For part (b) of Proposition 3(i), we evaluate the results for 8=0.1,¢=1.6, V =1, =0.1, and v=0.9, we
see that the incumbent and entrant differentiate their strategy, with the incumbent choosing a subscription-
based and entrant opting for a usage-based strategy. Under this scenario, the positional advantage of the
incumbent is retained in line with part (b) of Proposition 3(i).

We now consider another set of parameters for the analysis: 5 =0.1, c=0.6, V=18, x =0.1, and v =
0.9, incumbent and entrant match up with subscription-based strategy indicating that the result is in line
with part (b) of Proposition 1. Moreover, the incumbent’s positional advantage is retained for this set of

parameters, in line with part (i) of Proposition 3.

EC.9. Solution and Results of the Extension Model in Section 5.2.2

In this section, we solve the game, illustrated in Figure EC.3 through backward induction.

EC.9.1. Stage 5: Consumer decision
As the utility structure remains unchanged, so there will not be any changes in the consumption plan for

the consumers. We utilize the customer segmentation directly from Section EC.6.1.

EC.9.2. Stage 4 Decision: Entrant’s Price and Content Aquisition

Given the segmentation in stage 5 (refer Section EC.9.1), we will now solve the entrant’s prices and content
attractiveness. The entrant simultaneously decides content acquisition index (kz) and prices (rp and pg
under subscription and usage-based, respectively) by maximizing the profits obtained under each pricing
strategy,

I-Subscription, E-Subscription: Here, entrant decides rx and kg simultaneously.
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(a) 0<rg<(kg—7)V

(i) 0<r; < B, the first and second ordered partials are: org’ =1- 27 omy” = "5 —
e PR A o (he =)V " ks (ko—7?2V
2.5 -9 2 2 __S _9 2 s 9
2ckE,a7T2E: "E —2c<0,87T§: <o, e s
ok, (kg —7)*V oy (kg—7)V Okgory (kg —n)2V
The Hessian matrix of the above profit function is negative semi-definite. Solving these first ordered
equations, the solution is rgy = V—2 — ﬂ kg = K 5% _ V—Q — ﬂ
K ’ ET 6 2P T8¢ P T 6de 4

(ii) B <r; <D, the entrant’s profit function is convex within the defined parameter range and yields

negative values
S S

(iii) D<r;<H ,and H <r; <k;(1+ p)V, The first and second ordered partials are: %WE =1-
TE
92 ss 2 2,55 _9p2 2,55 _9 2,55 92
TE’BWEZZE —2c/<;E,87T§: STE_26<0’87T2E: <0, o°my, _ 27”3 <
kgV ' Okg K2V ok3, 3V ors, kgV Okporg k3V

0. The Hessian matrix of the above profit function is negative semi-definite. Solving these first-
V2 s V2
55 _

ordered equations, the solution is rp = —, =—.
4 £~ T6c 2 = bdc

kg=—,and w

8c

(i) 0<r; <B, 7% =0.
(ii) B <r; <@, the entrant’s profit function is convex within the defined parameter range and yields

negative values

p) S5 2 p) 53 2
(ill) G<rr<k; (i +B)V, The first and secorsld ordered partials are:s 37:"]2 =1- k;E/ , 87;]2 = k;j/ _
0?73 —2r2 0*rs -2 0%rs 2rg
2kp , —L2-=—L_92 <0, E = <0, E_ — > 0. The Hessi tri
FE ok TRy 2 kpV Okpdrs K3V e
\% v
of the above profit function is negative semi-definite. The solution is kg = 30’ rg = 16’ and
c c
- ‘ﬁ
= 64c
: . . . Vv V2 gs V2
Comparing all the above profits derived above, the optimal outcome is kr = 30’ re = T6c’ and 75 = 6l
c c c

I-Usage, E-Subscription: Here, entrant decides rg, and kg simultaneously.

(a) 0<7rp <(kg—~(1—px))V

7T§,U = 7,’1E(VV_ T4) —Ck?_;:
Te e 2
= (V-—")—ck
v kE—v(l—pzm)) e

The first-order conditions are

omg 1oy s
org 14 kp—~v(1—prx)
9?rs” -2
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ory,  V(ke—~(1—prx))
871';3!] B r2 ok
Oky  V(ks—y(1—pa))? —°F
E E—7 Pr
92 sv _ 92
"o _ i ~ 2 <0
Okz, V(kg —~v(1—prz))
U
({9271'}53 _ QT'E >0
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\%4 &
Hessian of the above profit function is negative semi-definite. Solution is kg = 30’ rE = Toe ~
c c
vyl —prx)V and 757 — V2 B ~y(1—prx)V
2 ’ B 64c 4 ’

(b) (kg —~y(1—px))V <rg<kgV, 7S =0.
I-Subscription, E-Usage: Here, entrant decides pr and kg simultaneously.

(a) 0<r <(k;(1+8) —~(1 —ppx))V

T,
W%S :pEkE-TV4 +pE(kE - ’7)

—ppkpr — 1—
PEREZX pE’YCﬂ( V(
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Solving for ——%— =0, we have two complex roots. Solution is py = —, kg = —, and 74 = — — v+
yr Ope x 2c 4c
I
kr(1+8)V°
(b) (k;(l—i—ﬁl) —v(1—pgx))V <r; §1(k1(1+ﬂ)V, 7Y% = ppkpx — k. Profit function is linear in py. Solution

i =~ kp=—, and 7¢° = —.
1S Pg x, E 267 an 7TE 4c

I-Usage and E-Usage: We solve for the optimal prices (py) and the content amount (kz) of the entrant.
2(k1(1+58)—7)

a) 0<p,; <
) 0=Pr = o T+ B =)
(i) 0<pr<C,
ﬂgU =pplkpy — %)x —ck?,
The profit function is linear in pg; the solution is pr = C'. Evaluating the profit function at pr = C,
-2
we have 74" = kg + e =2y _ ck%. We now solve for kp. Solution is kp = —, and %" =

1 -2 1 -2
—+ M Evaluating pg at kg, we have pgp = %
4c 2 z(1—cy)

1
(ii) Cnggg , wg”zo
A0 -) 1

(2k;(1+8) =) x
(i) 0<pr < B,

(b)

U
7Y =ppkgx — ck?,

The profit function is linear in pg; the solution is pr = B. Evaluating the profit functior21 32’5 pe =B,
Bz Bz
we have %" = Baky — ck%. We now solve for kp. Solution is kg = 50 and 74" = PP
c
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W%U =pp(kpy — %)x —ck?

The profit function is linear in pg; the solution is pr = C'. Evaluating the profit function at pr = C,

-2
we have 7¥7 = kp + w — ck?. We now solve for kg. Solution is kg = % and 7¥° =
c
1 -2 1 -2
—+ M Evaluating pg at kg, we have pgy = w
4c 2 z(1—cy)

1
(iii) CngSE,WgU:O

EC.9.3. Stage 3 Decision: Incumbent’s Price and Content Aquisition
In this section, we solve for the incumbent’s prices and content acquisition index simultaneously conditional
on the entrant’s decision in Stage 4.

I-Subscription, E-Subscription: Here, the incumbent chooses r; and k; simultaneously by maximizing

profits. Given the entrant’s optimal decisions, we solve for the incumbent’s optimal prices (r;) and
S

ors’® 2r; or?
content amount (k;). The first and second ordered partials are: o 1- () =V ok =
2 255 2,55 2
-2
T 2—201@,,82 _ <0787r12 _ 7 e <
V(kzgl +8) =7 or V(kr(145) =) Ok; V(kr(148) =)
O?ry 2
, 87"72';]@ =7 e :15) e > (0. The Hessian matrix of the above profit function is negative semi-
I I I -
1 1 2v2 1 21/2
definite. The solution is k; = (—;ﬂ, rr= % — %, and Wfs = (—'_6# — % > 0=c<
c c c
1 2 1 2 2
%. For ¢ > %, the entrant will have monopoly profits, which is equivalent to GVT under
i Y c
subscription.

I-Usage, E-Subscription: Here, the incumbent chooses p; and k; simultaneously by maximizing profits.

Given the entrant’s optimal decisions, we solve for the incumbent’s optimal prices (p;) and content amount
v pre(2k (14 8) —~)

(k). Incumbent’s profit is 77 = 5 — ck?. The profit function is linear in p;. Solution is
1 1 1 2 1 2 1 2 1 2
S A U ) B U 1) s AN VO €l ) N SO e o) Ul
x 2c 4c 2 4e ) 2 2y 2y
the entrant will have monopoly profits, which is equivalent to 6ie under subscription.
c

I-Subscription, E-Usage: Here, the incumbent chooses r; and k; simultaneously by maximizing profits.

Given the entrant’s optimal decisions, we solve for the incumbent’s optimal prices (r;) and the content

amount, (k;).Incumbent’s profit function is 7¥° = T—I(V — 7“71) — ck?. The first-ordered conditions are:

v kr(1+0)

U’ 2
ony S 3 ok,
ok, VE2(1+5)
anys 1 Vo 2r; )
oV k(14 5)
2, U° 2 2, US
—2 -2

The second ordered partial derivatives are: O _ "1 —2c < 0, o < 0, and

ok~ VEI(1+P) o7~ Vk(1+p)

?nl” 2
81{:—8[ - = Vk?(:IJr 5 > 0. The Hessian of the above profit function is negative semi-definite. By solving
1+p)V (1+p8)*Vv? pe  (14+8)2V?

the first-ordered conditions, solution is k; = , T = ,and ;) =
8c 16¢ 64c




ecd8 e-companion to Jain, Demirezen, Jonnalagedda, and Kumar: Response to Entry in Streaming Markets

I-Usage, E-Usage: Here, the incumbent chooses p; and k; simultaneously by maximizing profits. Given

the entrant’s optimal decisions, we solve for the incumbent’s optimal prices (p;) and content amount (k;).

2k (1 — 1
Incumbent’s profit is 7rSU pr(2ki( 2+ ) ke)) — ck?. The profit function is linear in p;. Solution is py = —,
1 1 2 1 2 1 2 1 2
kr= ( +6), and ﬂfU :ﬂ—l. Also, ﬂ—l >0 for c< ﬂ For ¢ > ﬂ, the entrant
2c 4c 2 4c 2 2y 2y

1
will have monopoly profits, which is equivalent to 1 under a usage-based pricing strategy.
c

EC.9.4. Stage 2: Entrant’s Pricing Strategy Decision

In this stage, we solve for the entrant’s optimal strategy given incumbent’s strategy. Entrant has two options
to choose from: (i) Subscription-based strategy or (ii) usage-based strategy. Given the optimal decisions
by the entrant (in Stage 4) and incumbent (in Stage 3), we compare the entrants’ optimal profits when
the incumbent is usage-based and subscription-based. When the incumbent adopts a usage-based strategy,

profits of the entrant under a usage-based strategy is :

— -1 p<e<—
u 4 27 -T2
T o=01 7

7~ >7

4c’ ¢ 2y

The entrant’s profits under subscription, when the incumbent is a usage-based service provider, is: 7%~ =
V2

64c”
We now compare the above profits when the incumbent is a usage-based service provider. Check if|
1y V2 (16—-V2) |
—— < — = c>—2 if(16-VH >0 = V<4
e 2 61 7 ) i i
1 \% 16—V 1
For V > 4, the above inequality holds for all ¢ > 0, implying that — — 1 < —-. Also (7) < —.
) 4c 64c’ 32 2y
1 1
Forc> — 5 , check 1f < 6ie = V > 4. When the incumbent adopts a usage-based strategy, the optimal
Ay’ c
16 —V?2
U; 0<c< (7)
) 32
. . S : M<c<i; 0<V <4
pricing strategy for the entrant is [* = ’ 32y T T 2y
1
U; —
2y
S V>4
When the incumbent adopts a subscription-based strategy, the entrant’s profits under a usage-based
v
—— 55 0<e<—
strategy is: w3 = de 2 1 2y
0 ; c> 27
The entrant’s profits under subscr?ptiom7 when the incumbent is a subscription-based service provider, is:
A
64c
We now compare the above profits when the incumbent is a subscription-based service provider. Check if,
1 v V2 (16 —-Vv2) .
— o <—— = c>——> U (16-V?)>0 = V<4
e 3 6k 7y M ) i i
1 \% 16—V 1
For V > 4, the above inequality holds for all ¢ > 0, implying that — - 1 < —. Also, g < —.

64c 32 2
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When the incumbent adopts a subscription-based strategy, the optimal pricing strategy for the entrant is

2
U; OSCSM
o a6_vh ¢ 0<V<d
S c>—"
32y
S ; V>4

EC.9.5. Stage 1: Incumbent’s Optimal Pricing Strategy
Given the optimal pricing strategy in Stage 2, we now compare the profits of the incumbent for the optimal

pricing strategy. When the incumbent chooses a subscription-based strategy, the profit of the incumbent is

21,2 12
(14+5)*V ; O§c§(16 V)
64c (16_‘}’)22)7 : 0<V <—(1+8)2+ /16 + (1+ B)*
O. >7
k €= 32y
21,2 _ 12
(14+p5)*V ; 0<C<(16 V?)
64c2 ) - _2 32y )
ps 2 JQUEOVE AV (6-VE) OBV gy TG AT A<V <4,
64c 4 32y 16y
0. (1+8)%2V
’ b - 167y i
c Y V>4
2 3
0. e> (1+p5)*V
16~
2 2
A+ 7 oo, 14D)
Incumbent’s profits under a usage-based strategy are 77 = de 2 1+ 5)227
0; c> 2

We now compare the above profits for the optimal strategy of the incumbent.

(a) 0<SV<—(1+8)2+/16+ (1 + )4
2 21,2 2
(16-V7) ), check if (1+5)7V < d+5)
64c 4c

incumbent would choose usage-based pricing.

(i) 0<e< - % The condition holds for this region. The

16 — 2 1 2 1 2
(ii) ( 632 Ve) <c< ( ;ﬂ) , ( Zﬂ) - % > 0. The incumbent would choose usage-based pricing.
Y gl c
1 2
(iii) ¢> ( ;75) , incumbent does not enter the market.

(b) —(1+8)*+/16+(1+B)* <V <4
16 — 2 1 27/2 1 2
M, check if (L+B)°V §( +5)
32 64c 4c
incumbent would choose usage-based pricing.
16 —V?2 1 v 2y2 v 1 2
G U=V (LBPV (14 BPV2 9V (145)
32 16+ 64c 4 4c
The incumbent would choose usage-based pricing.

i) 0<ce< — 1. The condition holds for this region. The
2

— % The condition holds for this region.

1 % 1 2 (1 2
(iii) ( —;65) <c< ( ;m , ( Zﬁ) 7 > (. The incumbent would choose usage-based pricing.
Y g C
1 2
(iv) ¢> (;76), incumbent does not enter the market.
Y

(c) 4<V <8
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1+8)*V 1+ 6)2V? 14 1+ )2
(i)0 < ¢ < (_‘_162’ check if % — ’YT < ( Zcﬁ) — % The condition holds
4(2 1 4—-2c(1 2 4c2~2
for 4 <V < (c’y—i-\/( +ﬁ)(1+;§2+5) vy )) The incumbent would choose j* =
4(2 1 4—-2¢(1 2 4c2~2
U a<v <@t VOEH)! -2l )Py +dch?))
(1+5)?
T_ 2 2~2 ‘
g 42y +/(1+B) 2(14 By +49%) _
2 2(1+5)2 2
1 1 1
(i) L+AV <c< (1+5) ; U+8" 7 > 0. The incumbent would choose usage-based pricing.
16 2y 4c 2
. (1+8)* .
(iii) ¢> N incumbent does not enter the market.
(d) V=8

1 2 1 2 1 2Y1/2
(1+p)° (1+58) % < M — ﬂ The incumbent would choose subscription-

i) 0<c<L -
@) 0ses 2y 7 4c 64c 4

based pricing.

1 2 1 2 1 2172
(ii) (1+5) <c< (1+5) V, UHBVE_ v > 0. The incumbent would choose subscription-based
2y 16y 64c 4
pricing.
1 v
(iii) ¢> (eri), incumbent does not enter the market.

The optimal pricing strategy for the incumbent is

| Cqagd ; 0< v < 22yt V(1451 — 21+ f)*y +477))
n.a. ; cz(l_gﬁ)2 ’ o (1+ )2
v
S, Ogcg%
Y
)y @V 48 L ACe I+ BT 2L+ B2y +4)
] e e | (1+5y =Vs
n.a. ; cz(1+6)
2y ,
S OSCSO—;QV
; V>8
n.a.; CZM
16~y

Proof of Lemma EC.4: We combine the Stage 1 and 2 decisions, and the optimal strategy of the game

is
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echl

(U,U); 0§c§(163;:/2)
o (16-V?) 1
A N 0<V <4
1 ( +B)2 ’
(U,U) ; 5SS
. (1+5)?
(n.a.,U); c> % 2
(1+5)
(L:8); Oses 1=y < Ao+ TR =21+ ) + 4ey?))
(55,017 = (n.a.,S); c> (1+5)” 7 - (1+p)?
b b - 27 ,
(5.9) ; 0§c§(1+16i)v
(1+p)*V (1482 | . 42y + /(1L +8)* —2¢(1+5)*y +4cy?))
(U,S); 1617 chg % ; TEeE <V<8
(n.a.,S); c¢>
(5.5) : og 1+ﬁ
V=8
(n.a.,S); cZ 167

We verify that the model parameter space (V >

0, ¢>0, >0 8>0) is non-empty and all of our results

are valid in this parameter space. For example. at {V =1, ¢=0.6, v =10.9, §=0.1}, both incumbent and

entrant choose a usage-based strategy. The optimal profits corresponding to the optimal strategy are:

A7 Ly e WY
4c , 2 4(’2 2 , 2y
CRE R M isesy
@By Ly L gt OV
4c 274¢”’ 27? ‘_/3)2 2y
1. 1+
(Ovi) 72 , c> 2,}/ ,
(1+p)* v V2. (1+8)
T A 1< v < dCer+ AT B =214 By +4c7?))
(i) =14 | 0.5, ALY =e 1+ )7
e 764(; 2’ 2 2 - 27 2
QEBVE AV VR, o WAV
64c2 42 64c ) 16y , m i o 5 15
B oy V2 W+BPV _ (1482 | 4@+ VO+H) -2+ By +4397)
dc 2’ 64c 167 2y (1+5)2
© Vj), o> 1+8)°
" 64c 2’ , 2 - 2y ,
WAPEVE OV Vo gcec WAV
64c 4 "64c 16y . V>8
V2 (1_,'_/3)2‘/ ) =
0,55 T
We compare the profits of the incumbent and the entrant to characterize conditions for the first-mover
1 1
advantage. Check if, +CB £ g > - % ~ (148)? > 1 (which holds). Check if, +f F_a,
V2 16(1+B)2 - V2 (16-V2%) 16(1+3)% -
— = ———if 16 2-V2>0 = V<41 . Also, <
64c 32 ) (1+5) (1+5) ) 32 32
vV _ v 2 v 2 Vv 1 \%
Check if, (a +6i) 74 > — 6ic = c< A 1;5) . And A 1_25) <( _:66’7) . For illustration purposes,

we present the profit comparisons only for low consumer valuations; similar observations hold for higher

valuations as well.
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B2+ 6) ; B=V2-1
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R U6 ) e

=m Bees 32+ , 1< v < 22y + V(1 +B) —2c(1+B)*y +4c*7?))

16(1+ B)? — V2 ’ == (1+p)2
32y

We verify that the model parameter space (V >0, ¢>0, v>0 8> 0) is non-empty and all of our results

————
vV
3
&
o
IN

<7mg; c>

<7p; ¢c=

are valid in this parameter space. For example. at {V =1, ¢=0.6, y=0.9, 8 =0.1}, entrant gets the higher
profits.

EC.10. Proof for the possibility of v being negative:

Robustness to Mized-Sign Similarity Preferences. The special case below we analyze is intended to
provide an analytically transparent demonstration of our point, rather than to exhaust all possible forms of
heterogeneity in similarity preferences. The same qualitative conclusion should continue to hold under richer
mixed-sign specifications, because the underlying mechanism in our model is driven by monotone threshold
comparisons in a one-dimensional consumer index.

In the baseline model, let

T
v
Suppose now that consumers are heterogeneous not only in 7, but also in how they perceive content similarity.

~U0,1].

T=

Let v denote a consumer-specific similarity-preference term, independent of 7, such that
v ~ DiscreteUniform{—a, 1 — a}, 0<a<l.

Hence, some consumers view similarity as harmful (y = —a < 0), whereas others view it as beneficial (y=
1—a>0).
Define the effective one-dimensional type index by
T=T+7.
Since v € {—a,1 — a} with equal probability, it follows that x is uniformly distributed on [—a, 2 — a]. For

notational convenience, define the shifted variable
Z=Erx+a=7+7+a,
so that z ~ UJ0,2]. Let

>
Il
NS

Then 7~ U0, 1].

Accordingly, after a location shift and normalization, the model has exactly the same one-dimensional
heterogeneity structure as the baseline model. Since all consumer-side cutoffs and comparative statics are
driven by monotone threshold comparisons in that index, the equilibrium characterization and all qualitative
results remain unchanged. The only difference is quantitative: because some consumers now assign positive
value to similarity, the effective impact of v is attenuated relative to the baseline specification in which

similarity is always harmful.
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Proof. Since v € {—a,1—a} with equal probability, the random variable
=T+

is a 50-50 mixture of a uniform random variable on [—a, 1 —a] and a uniform random variable on [1 —a, 2—a].

Hence its density is
, t€[-a,1—ad,

f(t)=<3, te[l—a,2—al,

O = N

, otherwise,

which is simply the density of U[—a, 2 — a]. Thus,
x~Ul—a,2—al.

Now define the shifted variable

zZ=T+a.
Then
z~UJ0,2].
Further define
P
=3
By a standard change of variables,
7 ~U[0,1].

Next, all Stage-5 utility comparisons in the baseline model are affine in the one-dimensional consumer

index. Thus, a generic utility difference can be written as
A(1;0)=A(0)+ B(O)T,

where © denotes the vector of prices and platform choices. Under the present extension, the corresponding

comparison becomes

A(z;0) = A(©) + B(O)z.
Using « = z — a, we can rewrite this as
A(2;0) = A(©) + B(©)(z —a) = (A(©) —a B(©)) + B(©)z.

Since z =27, we have

A(7;0) = (A(©) —aB(®)) +2B(0)7.

Thus, after relabeling coefficients, the utility comparison has exactly the same functional form as in the
baseline model with 7 ~ U[0,1]. Therefore, the cutoff structure, market partition, equilibrium logic, and
comparative statics are qualitatively identical to those in the baseline model.

Finally, because some consumers now assign positive value to similarity, the net adverse effect of overlap is
weaker than in the baseline case where similarity is uniformly harmful. Equivalently, the extension behaves
like the baseline model with a smaller effective overlap parameter. This affects magnitudes, but not the signs

or the qualitative structure of the results. Q.E.D.



