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2.A Model of Innovation Novelty

« Basic settings
two firms; technology space[—%, %] ; consumers have heterogeneous preferences over

the products these technologies produce.

» The incumbent firm: » The entrant frim:

e product 0 e product 1

 located at the center of the market « technology [, € [0,1/2], quality

« technology l, = 0 quality v, vi~N(wg + uly,02l)) (u=0,0%>0)

« marginal cost of production is zero + marginal cost of production is zero
« development costs for new product:
c(l4)=0;c(0)=c(0)=0;c(y) =
0 for all [ ; convex
the quality differential between the products 4 = v, — v,

The novelty of the innovation: distance from the technology underlying product 0.
Uncertainty of innovation quality increases in the novelty of the innovation.
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2.A Model of Innovation Novelty

e Customers

Each consumer, s, buys at most one unit of either product 0 or 1.

The utility from product j € {0, 1} at price p;
(MAEHFEZEAL T RERGIES ZKHR)

2
usy = v — s =1;)" = pj,

where t > u = 0 represents the disutility of technology distance

We assume that the quality of the incumbent’s product satisfies:

Vo = L. (1)

shanxi un iversicy



2. A Model of Innovation Novelty

« Compare three cases:.
(i) the entrant is independent,
(i) the incumbent owns the entrant
(ii1) the entrant is independent initially but can be acquired by the incumbent after
Its product has been developed and before prices are set.
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3.Prices, Market Shares, and Profits

« Benchmark

Consider the incumbent’s problem if the new product did not exist.
In this case, the incumbent would charge the highest price at which all consumers
are willing to buy the existing product,

_ 1
Py =70 ——t.

4
Since there Is a unit mass of consumers and zero marginal cost of production,
we have o =p,.
Refer to p, and 7, as the status quo price and profits.
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3. Prices, Market Shares, and Profits

« Suppose now the new product does exist and is either owned by the independent

entrant or the incumbent.
Fixing the entrant’s location at [; > 0, Figure 1 illustrates equilibrium prices and

the implied market share for the new product for the two cases.

Figure 1. (Color online) Equilibrium Prices and Market Shares for Fixed I; > 0
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W Proof. The consumer indifferent between consuming

products 0 and 1 is located at

X = %11 = 23—11((01 —p1) — (0o — Po))- (A1)

The firm’s profit maximization problem is then given by

e Y
max po|x > P12 X\,

Po-P1

which, after substituting x gives, po =p,,

1
p1= (Z (201 +v0) — t+2t11(1 - 11))),
and

S
4t
This results in three different regimes: (i) x >1/2 when
A >tl1(3+11), where the entrant captures the entire mar-
ket, (ii)) xe€(-1/2,1/2) when Ae(—th(1—-1h),th(3+1)),
where both incumbent and entrant have positive market
shares, and (iii) x < —-1/2 when A < —tl1(1 —1;), where the
incumbent captures the entire market. O

x @m—vl+ﬂﬂh+1ﬂ_

& * %
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3. Prices, Market Shares, and Profits

« Lemma 1 describes the the incumbent’s profit if the incumbent owns the entrant.

Lemma 1. If the incumbent owns the entrant, its gross

profit is
T +A—tl1(1+11) lfAEtll(B-l-ll)
2
M 4 M = ﬁb+§%{A+ﬂﬂ1—hﬂ if —tlh (1-1) < A<th(3+11)

S|

0 ifA<—tl(1-1y).
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3. Prices, Market Shares, and Profits

« Lemma 2 describes the profit from competition for the two firms.

Lemma 2. If the entrant is independent, the incumbent’s
Qross profit is
(0 lfAZtll(?)-l—Zl)

nC =l (A t11(3+11)) if~th(3-h)SA<th(+h)
—A—th(1=1) -t (1=1) =P, <A<—th(3-h)
o ifA<—tl(1-1)—p,

and the entrant’s gross profit is

(A—t11(1+ll) lfAZﬂl(S-l-ll)
nf={ (A+t11(3 zl)) if —th(3—1) <A<th(3+1)
0 ifA<—th(3—1).

BEEARG N, o RS AT S Gy AR _E T, LA 7 b A AR A T S 4 BUARAE
R, BEABEATRIEGH MBI
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4. Innovation

At the beginning of the game, the entrant chooses the location of the new
product.

To maximize profit, the incumbent maximizes the expected gain from

innovation,where the gain is G = n}! + © — 7, minus the cost of product
development, c(l,).

Thus, when the incumbent owns the entrant, the optimal location 2! maximizes

E[GY] —c(lh). (6)

If the entrant is independent, the gain from innovation is simply G¢=n{ (4] #7l4 %
A3k B F #E A ), and the optimal location is the 1§ that maximizes

E[G ] —c(h). (7)
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4. Innovation
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o Bl AR, FEAE LA # s £ (Innovation gains) #

Gt -GM = (no— )

replacement

— [(T(o + 70, ) (Tco + 70 )] (8)

gains from coordmatmg prices

o ORI HAFB K THR MR, LT A S H R EAR &
* the replacement effect dominates so that G¢ — GM > 0
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4. Innovation

« The Spatial Arrow Effect

Proposition 1. The new product is more differentiated
from the existing one if the entrant is independent than if it
is owned by the incumbent, that is,

5> M,
o AIEEHML, MAHIKEEZRF, S TFEHAEY E ’0%]
d C_ M _i = _ .C
d—ll(G G )_dl] (TCO TCO)

d
— d—ll[(Tcé\/I + 7_(11\4) — (noc + nf)]
> 0. 9)

o« H BTN RY RIS
d e
d_llE(G -G"M >0 (10)
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4. Innovation

Figure 2. (Color online) Gains from Innovation
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Note. In the graph on the left, v =3,t =1,and I; =} on theright, l; =1.

> T HANEML T FHERZT S, X5 FHZE RS —H,
> L AR, AFIKE EZMK(Z R T 202).
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4.1. Disruption

© R BT RS FAE 0IR e IR T B ) 2R A ITANE T A AR K 4T
ARG ILA e 50 AR B
Pr(A > 06)=1-F(5) dPr(A>06)  o6+uh
dl; 20V
A FF(A) AT Epul Fo gy 2021 09 EX 5 695 F BSR4 (PDF) #=RR% E &% (CDF) .
---This captures the intuition that bolder innovations having more chance of a
breakthrough.

the probability of disruptionis ~ Pr(g) = 0) =1 —F(th(3 + 1)) for j = C, M.
A>th(3+h). (3) dPr(gy=0)  p+3th(1+h)

dp, 20h1Vh
- K, RGP
 From Proposition 1(%k . # N 48 bbEALH WA #AF G HFIL, 1L £ X), the

following result holds.
Corollary 1. The existing product’s market share is more likely to be zero when
the entrant is incumbent owned than when it is independent. Conversely, the

entrant’s market share 1s more likely to be zero when the entrant 1s incumbent
owned than when it is independent. ’

£(6) > 0.

f(tll(?a + 11)) <0.

shanxi umiversiey



|——
4.1. Disruption
Figure 3. (Color online) Disruption Probability, u =0

Quality T | th(3+ 1)
difference A | ;
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 The probability] of disruption is the probability that the quality of the entrant
exceeds this increasing threshold.

shanxi universiey



5. Acquisitions and Antitrust (g=#gxn)

In the last case, the acquisition price is determined by Nash bargaining, where the
entrant’s bargaining power is given by @ € [0, 1] and the incumbent’s by(1 — «).

The firms’ joint gains from merging are always positive g + i)' — (5 + 77) > 0.
the incumbent’s expected profits are 75 + (1 —a)(ngy' +my" — G — n§)
the entrant’s expected profits are ¢ + (M + 7M — 7§ — §).

the motive and implications of the merger depend on the location and quality of the
new product:(Figure 4)

Ji@@ﬁ%
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5. Acquisitions and Antitrust

Figure 4. Acquisition Strategy of the Incumbent Firm
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5. Acquisitions and Antitrust
© FRAFBIFM IR TER, ST RFAITHAL RFKRCBAIRR T

(a) = max E[n} + a(rmd! + Tl — n§ — )] = c(hy),
ne[od]

Proposition 2. An independent entrant that can be ac-

quired has an optimal location I{(«) that is decreasing in

its barqaining power and satisfies 1{(0)=1 and
(1) € (0,1,

s WwRBAANZARGUMESH, TRFTFREMKFES, The independent
entrant innovates more incrementally and with less novelty than would the

incumbent firm if it controlled the entrant from the start. This effect increases in
the entrant’s bargaining power.

« Rewrite the entrant’s gains from innovation as E[77 +a(ry’ + my' — g — m7)]
=E[(1 - ac)nl +ac(7t0 + 113 My _an ].
@®a = 0(entrant has no bargaining @a = 1(entrant has all the bargaining

power), expected gross profits E[rf], power) expected gross profits are E[md! +
chooses the same location I£(0)=1{ 7w} —n§] < E[x) +aM]; @) <M
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5.1. Consumer Surplus
c R AREFREFNLYXRLSTAFETE

----The greater novelty of the independent entrant improves consumer welfare.

----Greater novelty also imposes a cost on consumers.
Differentiation means softer price competition, and by innovating toward the
fringes of the consumer distribution, any success fits less well the preferences of
the average consumer.

Proposition 3. Expected consumer surplus is larger when
the entrant stays independent than when it is acquired by
the incumbent.

Proof of Proposition 3. Consumer surplus is given by

x(p1,p2) ) 1/2 )
CS = / v — ts —P0d5+/ v+A—1ts—1h)
x(p1,p2)
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5.2. Disruption

 When the Arrow effect is reversed, it is the entrant who has a higher chance of
disruption.

« However, we should not laud such entrepreneurs.
For despite disrupting the incumbent, they are able to do so only because they
Innovate so tepidly, varying the existing product only incrementally. It is precisely
because they locate so close to the existing product that only a small quality
premium is needed to disrupt.
----Increases their own pay-off, may be more likely to lead to market disruption,
lowers overall innovation and market efficiency.

i K F
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6. Conclusion

o, (1) e T M FHR & (Arrow,1962) , F1dt A (4
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P, RVGEILE it if. ML T, DL RTERMA — AR F 476
o, PHMATRRSRIIEFAA R TYE) ; (3) @id 5 AL A U8
W (REF6y, BAEZBMA) T K6 F A mh A &ALk Kik
FH R FF A A L e, AIAAALFH B 6 AT 5 247 5] 4k KA
AN, RF—FPLE DL R FH 3T, XEET T RN
o IXREH, R W BUR AT U] Ak A A b K RE 4 #7 LA AR ARAE A o




Thank you!




