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Abstract

In 2009, Sanofi-Aventis, whose generic subsidigryMinthrop, merges with the
generic firm, Zentiva. This paper fills the gaptire theoretical literature concerning
mergers in pharmaceutical markets. To prevent gerigms from increasing their
market share, some brand-name firms produce gen#ramselves, called pseudo-
generics. We develop a Cournot duopoly model bysicaning the pseudo-generics
production as a mergers’ catalyst. We show thabadname company always has an
incentive to purchase its competitor. The key ins@f this paper is that the brand-name
laboratory can increase its merger gain by produ@seudo-generics beforehand. In
some cases, pseudo-generics would not otherwigeduakiced and this production is
then a predatory strategy.

JEL classification: 111, L12.
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1 Introduction

In the pharmaceutical market, drug producers afiplpatents in order to protect
their intellectual property rights. At the patemtspiration date, these rights become
public property. The production of generic goodsanofactured with the same
molecules as the brand-name drugs, can then steompete with the original product.
Generic drugs are certified to be "therapeuticatjyivalent” to the originator’s product.
But, for consumers, they may still vary in charastes such as shape, color, flavor,
scoring, packaging, labelling, shelf life and brdagalty.! Therefore, these goods are
not considered as perfect substitutes. The generaaket development is an answer
from insureré to the increase in drug spending. A lot of paséusly this development.
In particular, Caves and alii (1991), Grabowski &&inon (1992), Frank and Salkever
(1992, 1997), Morton (1999, 2000) analyze the ¢ftdcgenerics entry on prices and
market shares of brand-name products in the Urfdedes. However, they do not
consider pseudo-generit§he pseudo-generic is identical to the brand-npmeluct,
but is marketed as a generic. In Australia and Ganpseudo-generics have about one
qguarter of the generic market. They are also irtrang position in New Zealand,
Germany, the UK and Sweden (Hollis, 2002). The ifigant pseudo-generics

production explains our interest in this topic. ded, this paper analyzes the pseudo-

! Due to the trademark protection, the generic mastufers may not be allowed to produce generic
versions that have exactly the same apparencedsdahd-name originals (Ching, 2000).

The development of the generics market is favosethé implementation of a right of substitution,aof
international nonproprietary name, of formularigsgontrols on prescribing doctors and pharmacisis,
of controls on drug prices, notably.

% In the US, pseudo-generics are also called "aizibdigenerics” (Hollis, 2005).



generics production effects on merger strategiésisTthe paper fill the gap in the
theoretical literature on mergers between brandenand generic laboratories. In
particular, we consider pseudo-generics produc®a mergers’ catalyst. Some simple
stylized facts suggest that the topic addressehisnpaper is potentially highly relevant
for the pharmaceutical industry. Indeed, we obsemeegers between brand companies
producing pseudo-generics and generic firms: in 220Bovartis whose generic
subsidiary is Sandoz, acquires Lek, then SabexDamdnscan in 2004; in 2009, Sanofi-
Aventis, whose subsidiary is Winthrop merges witbnva. Merger incentives are
empirically validated (Scott Morton, 2002).

The economists’ interest in pseudo-generics effecthe pharmaceutical market
is recent, both at an empirical and theoreticatlle&xt the empirical level, Hollis (2002)
is the first paper to consider the effect of psegdoerics on prices and generics entry.
He shows the presence of a first mover advantdge.allvantage deters entry and leads
to the increase in prices, both for pseudo-genaitd brand-name products. Hollis
(2002, 2005) concludes that the welfare decreaseth® Canadian market. At the
theoretical level, Ferrandiz (1999) analyzes thasien to produce pseudo-generics in a
market where branded goods are perfect substitutésvhere there exists a degree of
product differentiation between brand-name drugs generics. He shows in a model,
via simulation outcomes, that it is better for arm-name firm to produce pseudo-
generics than to accept the entry of the genenm. flThe brand-name firm takes this
decision in order to increase the brand-name breel its global profit, owing to a
market segmentation effect. On the other hand, KonthSeldon (2004) use a two-stage

game model with product differentiation. They finkat, if the cross-price effect

“Frank and Salkever (1992) is the first paper maitajithe price increase of the branded good when th



between the brand-name product and its genericvalgnit is sufficiently large, the
brand-name incumbent produces the pseudo-geneuig, dncreasing its profit and
deterring generic entryFrom a policy perspective, the results of thissagsh imply
that: either the pseudo-generic should be banned, geriod without pseudo-generic
should be guaranteed to the first generic ifirollis, 2003). This perspective would
justify our merger study. So, we note the presefogeneric firms in pharmaceutical
markets. Moreover, the merger cases already citethis introduction show entry
deterrence study can be completed by a merger .sflidly following framework,
allowing to analyze merger incentives, explain aatete fact.

To our knowledge, few theoretical papers analyzegere between brand-name
and generic laboratories. This paper is an atteimgtll that gap. In particular, we
consider pseudo-generics production as a mergalysatin other words, we study how
merger stategies can influence pseudo-genericaiptiod. We modelize an industry in
which a brand-name firm and a generic firoompeted la Cournot. Brand-name and
generic goods are considered as imperfect sulestitihis model presents a two-stage
non-cooperative game. At each stage, the brand-rfamecan purchase its generic
competitor. But, in the first stage, the brand-ndima can decide to produce pseudo-
generics instead. In this framework, the genebotatory is a Stackelberg leader on the
generic market where two homogeneous goods ardabMai generic and pseudo-

generic products. The pseudo-generics productitineainitial stage reduces the cost of

generic drug enters in the pharmaceutical market.

>For comments about Kong and Seldon’s (2004) prdipasi, see Rodrigues (2006) and Kong and Seldon
(2006).

®In the United States, the 1984 Hatch-Waxman Acisguteed a period of six months of exclusivity from
the date it starts marketing its generic drug. Plaitent is set up to favour the generic entry (OECD
2001).

" Indeed, we assume an only one generic firm. Mbstetime, trere are a lot of generic firms in a
therapeutical class. But qualitatively, our resalts robust if several generic manufacturers atialig
present and if there is a pattern of future entries



the merger at the second stage. Indeed, the cdmpetncreases and lowers the
purchase price of the generic firm. We find thresults. First, without pseudo-generics,
the brand-name producer always monopolizes the ehaBlecond, the pseudo-generics
production may delay the takeover. Indeed, undeneseonditions, the "delayed"
merger dominates the first period merger. Thire, bhand-name company can produce
pseudo-generics solely to monopolize the indugiwen if it is not profitable at first.
Indeed, under some market conditions, the pseudergps production reduces the
brand-name firm’s profit, but this firm nonetheledscides to produce this pseudo-
generic in order to lower the purchase price of tfemeric manufacturer. Two
conditions must be satisfied to insure the proiiiighof this strategy: the loss incurred
by the pseudo-generics production over a period maisbe too significant. Moreover,
the discounted value of the gain associated wetrékuction in the purchase price must
be high enough. In this situation, pseudo-gengrrogluction must be analyzed as a
predatory strategy. In the predation literaturestrad papers analyze predatory pricing.
By this way, Saloner (1987) analyzes mergers inredgtion context. Contrary to
Saloner (1987), in our paper, the predation is pked by pseudo-generics production.
In our paper, we extend Kong and Seldon (2004). [&tter is the only paper
concerning both anti-competitive practices in tharmaceutical market and pseudo-
generics production. Our treatment differs on twos. On one hand, we consider that
the generic product enters before the pseudo-gepesduct, and so, benefits from the
generic market leadersfiigGrabowsky and Vernon, 1992). On the other hahd, t

monopolization of the pharmaceutical market carsthake place only by mergers

8Grabowski and Vernon (1992) examined data on 1®mnuagally-administrated drug products subject to
generic competition between 1983 and 1987 and tthetseare consistent with the hypothesis of first-
mover advantages in generic drug markets.



because the generic product is present in the mhdfere the pseudo-generic product.
So, we study mergers and not barriers to entrytrapnto Kong and Seldon (2004).

The rest of the paper is organized into five sestidSection 2 sets up the basic
model. Section 3 shows how merger incentives ardified with the pseudo-generic
entry. In section 4, we analyze effects of mergegatsgies on pseudo-generics

production. Finally, section 5 concludes.

2 Basic moddl

Firstly, we present the assumptions of the modeénT we study the benchmark.
We start by investigating the conditions under \Wwhitie duopolistic situation is
sustainable, assuming that pseudo-generics cabenptoduced. In this framework, we

complete the study by analyzing the incentives ¢ogae.

2.1 Assumptions

We study a two-firm industry in which a brand-nataboratory and a generic
firm competea la Cournot. By assumption, the price-elasticity ie tfeneric market is
higher than the price-elasticity in the branded ketias in Frank et Salkever (1992).

The utility results from the satisfaction obtainedm the consumption of the quantity

g, of brand-name goods and the quant, of its generic substitute, with
Q; =9, +d,- Note thatq, is the generic quantity and,, is the pseudo-generic

quantity. We assume that, for consumers, generit pseudo-generic goods are




homogeneous (Hollis, 2002). In a compromise betwgarerality and tractability, we
assume, as Kong and Seldon (2004), that the quadwtity function of the

representative consunias the following one:

U =V, +U(q, Q)

1
VoG8 Q@ G+ 2 6, QB D) ?

where V, reflects the utility derived from a competitive meraire sector. We
assumed, >0, {,>0, a>0, >0, y>0, and a<pf to take into account the

preference for brand-name products. To simplify anthout loss of generality, we

normalize the size of the market to unitg {; ={, =1. To ensure the concavity of

utility and profit functions, we assumegs > y~. aﬁﬂ expresses the degree of product

differentiation, ranging from O for independent deao 1 for perfect substitutes (as

a < [, we often compare& and y to analyze product differentiation). From (1), one

can derive linear inverse demand relations:

= =1- -vaq, 2
Ps 0, BQ-Vq )
ou
=—=1- - } 3
Py 2, ag,-yQ, )

Finally, we assume that there is no production.cdkts assumption makes it

easier to capture the product differentiation éffemn firms’ strategies. Furthermore, we

*The representative consumer is a physician, coresides a perfect agent for his or her patients.



assume no entry thredfSNevertheless, if we consider entries, entry detere holds

by introducing fixed costs in the model. In thiarfrework, if potential entrants have
fixed costs above a computable threshold, our t®$uld. Moreover, this threshold is
all the more low because, once the merger achiegueelido-generics are generally

produced. Therefore, entry is even less encour@fag and Seldon, 2004).

2.2 Duopoly without pseudo-generic products

We study the conditions under which the duopolisiittiation is sustainable,

assuming that pseudo-generics can not be prodWedassume that a brand-name

laboratory and a generic firm compeétda Cournot. Letl be the brand-name firm’s
profit function andl‘lg be the generic laboratory’s profit function. Néttat Q; = g, in

this case. We derive the equilibrium outputs frone ffirst order conditions (see

appendix A):

(4)

G == ®)

Remark 1 The duopoly exists if product differentiation igthienough g < 2a).

°Our model is not a model of entry since we do pou§ on entry deterrence. Many endogenous mergers
models (see for instance Kamien and Zang, 199@egeain the same way. Once a firm entered the
market, the settle costs are paid. Moreover, psgeterics may be manufactured on the same productio
lines as their name-brand equivalents. Becaudgeskttwo reasons, we assume no fixed costs. However
our results are robust from a threshold of fixegtsd we assume such costs.



On the brand-name market, if product differentiai® not too high y > 2a ), the
own-price effect on the brand-name product is Merwy compared to the own-price
effect on the generic product and to the crossepitect. Therefore, brand-name goods
are produced in very large quantities. Thus, theeps negative in the generic market

and the generic firm has no incentive to produce.dafive the equilibrium profits:

Y
o0 a(2B-y) "

" (aB-p)
Dm_ﬁ(za_y)z
noo= 277
P (4aB-yy v

2.3 Merger without pseudo-generic products

Here, we are interested in the possibility thatlhend firm acquires the generic
firm in order to monopolize the markétThus, the following non-cooperative game is
played: the brand-name firm chooses between twotgvEither merge with the generic
firm, or stay in the duopolistic industry. We csilatus quo this second event (see figure

1 for the extended form of the game).

Y“Two reasons rule out the possibility that the gierfm initiate the takeover. First, no generiani
bought back a brand-name firm to this day. Seciniglgasier for the brand-name firm to initiate th
takeover. Indeed, it benefited from a monopolistioation thanks to its patent and because of theds
name demand inelasticity.



MMerger Status quo

@ Duopoly
Figure 1
In this game, the brand-name firm makes a bidHergeneric firm. The generic
firm gives a reservation price below which it refago be sold. If the bid is superior or
equal to the reservation price, the brand-namerédbry purchases the generic firm.
Otherwise, the status quo is equilibrium of thismgaWe look for the Nash equilibrium
of this game. Therefore, we determine the incestiice merge. Firstly, we study the
monopoly profit. Indeed, the merger incentive defsean the difference between the

monopoly profit and the merger costs.

2.3.1 The monopoly, goal of the merger

In order to determine the equilibrium of the ganve, need the monopoly profit
function. Indeed, the merger leads to this markeictire. In the previous section, we
showed that @le factomonopoly exists if and only if the product diffat@tion is not

too high (y>2a). For a brand-name market price-sensitivity belibwg threshold
(y>2a), the generic firm exits the market. The monopzdy also exist because of a

merger. This is possible if product differentiatisrhigh enough ¥ < 2a).

10



Let us study the case where the branded firm masreopoly power and produces
generics (pseudo-generics). Let us note its prbifit. We derive the equilibrium

outputs from the first order conditions (see appeBq:

wo_1 By
MO 1 a-y

— . 9
% =By ©)

We derive the equilibrium profits:

I—IMD_E/B_ZV"'O'

= , 10
b 4 aﬁ_yz ( )
If product differentiation is not too higha(<y), the monopoly produces
exclusively brand-name goods. Lé1™ be its profit function. We derive the
equilibrium output from the first order conditiosege appendix C):
1
MMo_ L+ 11
" 2a ()
We derive the equilibrium profit:
1
I‘IQAMD:E. (12)
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Remark 2 If product differentiation is high enoughy&a), the monopoly

produces brand-name and generic goods. Indeedi-inégket competition is not too

intensive.

Intuitively, if product differentiation is not tobigh (y > a), the own-price effect

in the brand-name market is lower than the ownepeffect in the generic market and
the cross-price effect. Thus, there is no incentiveproduce generics. Indeed, to
produce generics would decrease the monopoly pedied on the brand-name
product. Moreover, the profit earned on the genpraxiuct would not compensate this

loss.

2.3.2 Merger incentive

In order to determine brand-name firm’s merger mtie®, we compare its merger
payoff and its status quo payoff. LE{(a, 5, y) be the merger gain amd (a, S, y) the

opportunity cost lost by the firm when it mergesthe status quo payoft.

The merger gain is the difference between the malyoprofit and the buying
price. According to the range of demand parametbese are two monopoly profit
functions (see section 2.3.1). The takeover takasepif and only if the brand-name
firm’s bid is superior or equal to the reservatmice. The generic firm always sets the
same reservation price, equal to its duopoly pféfindeed, we assume that it can not

ask more because, refusing to sell, it realizes diiopoly profit. In order to simplifly

2The unique strategy of the generic firm is to gaiveasking price equal tbl gD.

12



the analysis, we assume that a bid equal to tleevason price makes the generic firm

indifferent between whether to proceed with the salnot. In this case, it chooses to be
sold. Thus, in order to merge, the brand-name firakes a bid equal to the reservation
price, i.e generic firm’s duopoly profit. In the nger case, the purchase price is then

equal to the duopoly profit. The merger gain is:

s =M3"in the case wherk < a < y.
2

S(@By=1 " (13)
My'“-N3"in the case where > y.
Concerning the opportunity cost, it is equal tofpprgiven up by the brand-name
firm when the latter decides to merge, i.e its dupprofit (status quo):
o(a,B.y)=N," (14)
Therefore, there is an incentive to merge if anl¢ on
F(a.B,y)=%(a,By)-0(a,B.y)20. (15)

We show thatF(a, £, y)0 for aD[%,,B[.

Proof. see appendix D.

Remark 3 In the duopoly case, the merger always takes pMteclaim that the

equilibrium of this game is the merger situation.

13



The monoplization leads to an increase in marketgp@nd then to an increase in
profits. This compensates for generic firm’s buyjprice. Indeed, if the goods were
homogeneous, the market power gain would be higen the loss related to the
buying price (Kamien and Zang, 1990). In our stuglypds are not perfect substitutes.
Thus, there is a drop in the merger gain sincegdreeric market is more sensitive to
price. But, on the other hand, generic firm’s bgyprice also decreases since generic
firm’s profit is lower than if this firm producefié¢ homogeneous product. This shows
that results of Kamien and Zang (1990) are roblisine takes away the perfectly
substitutable goods assumption. Now, we show thegugo-generics production

possibility may modify incentives to merge.

3 Pseudo-generic and " delayed” merger

In this section, we consider that the brand-narherkgtory can produce a pseudo-
generic good. We study incentives to merge withis framework. If a takeover takes
place after pseudo-generics production, it is daltkelayed” merger. The brand-name
firm maximizes the sum of its profit earned on lokarame goods and its profit earned

on pseudo-generic goods. In this case, we recatl @ =g, + q,, where g, is the
generic output andj,, the pseudo-generic output and that, for consungerseric and

pseudo-generic goods are homogeneous (Hollis, 200#)e rest of the paper, we call
"pseudo-duopoly” the industry structure in whiche thrand-name firm produces
pseudo-generics.

For the benchmark case, we showed that the bram@-rimam monopolizes the

industry. Another strategy is now possible: thendraame firm can produce pseudo-

14



generic goods. Consequently, we consider a sectapl baving produced pseudo-
generics during the first production period, tharfs-name firm can either continue to
produce pseudo-generics, or merge with the gefiamc Therefore, we consider a two-
stage game:

In the first stage, there are three states of thiédwthe two previous statesg/the
merger and the status quo) and a new one in wiiehbtand-name firm decides to
produce pseudo-generics. After this stage, a ptamuperiod takes place. In the second
stage, if the brand-name produced pseudo-generias, states of the world are
available: merger or pseudo-duopdlyOtherwise, the industry structure does not

change. After this stage, competition takes placaroinfinite horizon.

We solve backward the non-cooperative game in otdecompute sub-game
perfect Nash equilibria (SPNE). In the second sté#igbe game, we determine the sub-
game equilibrium: we find the equilibrum betweennterge or not, pseudo-generics
production being decided at the first stage (sac8i®). Finally, we find the SPNE of
the game (section 3.3). In order to solve the gameepreviously determine the pseudo-

duopoly profit functions (section 3.1).

*after pseudo-generics production, the merger cay ke place at the second stage of the game (see
section 3.3 for more details).

15



Pseudo-generic Merger \ Status quo

Merger Status quo

® Ducpoly
O Pseudo-duopoly

Figure 2

3.1 Pseudo-generics production

We have to study the market structure in which lrend-name firm produces
pseudo-generics: the pseudo-duopoly structure.ethdéhe two firms competa la
Cournot but the brand-name firm produces two drbgasnd-name and pseudo-generic
goods. Obviously, the generic firm produces theegergood. Furthermore, the generic
is present in the market before the pseudo-gefiamés entry, thus benefiting from the
first mover advantage (Grabowsky and Vernon, 1998js advantage confers on it the

generic market leadership. So, we talk about CduBtackelberg competition in this
pseudo-duopolistic industl Let I'IZ be generic laboratory’s profit arfd; be brand-
name laboratory’s profit.

To compute the equilibrium profits, it is necessémydetermine the reaction

function RF(q,, g) concerning pseudo-generics (see appendix E). Buthsy

“Our results are robusts to the competitioa Cournot-Nash, and moreover, if the leader of #eegic
market is the brand-name firm. Indeed, these asonspdo not provide any qualitatively different
results.

16



RF(q,, g,) in both profit functions, we derive the equilibmuoutputs from the first

order conditions:

1
Pl=—, 16
% "o (16)
PO — ,5—}/
= 17
b Ty 4

Substituting (16) and (17) inRF(q, g,), we derive the pseudo-generics

equilibrium output:

lap-2p+
=2 2B ) - (18)
4 B@B-v)
We deduce the equilibrium profits:
1
nf=—. 19
" ~8g (19)
2 _ 2
n{;D:i”ﬁMﬂ 8+y" 20)
16 Blap-y’
The pseudo-duopoly exists if the pseudo-genericdliequm output is positive.
This is the case if:
: 23—
a> A,y with Ag ) =D @

17



To solve for SPNE of the game, we compute the subegequilibrium of the
second stage. In particular, we determine the nnéngentive in the pseudo-duopolistic

structure.

3.2 Second stage: merger incentive in the pseudo-duopoly market

We study incentives to merge in the case wheranithestry is initially pseudo-
duopolistic. These incentives change compareddaltiopoly case. In this framework,
the brand-name producer chooses between two eveots merge or stay in the same
market structure. In the first case, it monopolites market and produces brand-name
goods and generics because the product differemtias high enough ¢ > . see
remark 2). Indeed, the pseudo-duopoly structure eamst only if a> A(S,)).
Moreover, A B,y >> y. The generic firm chooses between two strategieaccept the
buying price or to reject it. This firm always satseservation price equal to its profit in
the status quo caskeg its pseudo-duopoly profitl’qgm). In order to merge, we assume
that the brand-name firm has only to make a bidaktp the reservation price of the
generic firm.

The brand-name firm has an incentive to acquiregtreeric producer if its merger

gain is higher than its opportunity cost. Lef(a, 5, y) be the merger gain:

2(a,B,y,0) =Ny T (22)

18



Let o,(a,B,y,0) be the opportunity cost. In other words, it is atblerand-name

firm’s profit when this firm does not merge (statjus):

o,(a,B,y,0)=N;". (23)

Thus, the merger incentive exists if and only if:

MO_ qPO_ PO
) I'Ig I,

1-0

2,(a,B,y,0)-0,(a,B,y,0)= > 0. (24)

The condition (24) is always verifi& thus:

Remark 4 In the pseudo-duopoly regime, the merger alwayssakace.

We claim that the Nash equilibrium of this sub-gaméhe merger situation. The
merger is possible whatever the demand parametr3lae buying price of the generic
firm is lower in the pseudo-duopoly regime thantle duopoly regime because the
generic firm is directly competed against. Indegggheric and pseudo-generic goods are
perfect substitutes. Given the sub-game equilibfioamd in this section, we turn to the

first stage of the game to compute the SPNE.

3.3 First stage: the" Delayed" merger incentive

15Indeed,|'|t';’”]—I'Ig']—l'lE’D=ﬁ>O.

19



Relative to section 2, a new path is analyzed.ektien 3.2, we solved the sub-
game of the second stage. Whatever demand paranaeteselected, there is an unique
Nash equilibrium: the monopolization of the psewd@poly industry. Therefore, the
new path to study is the "delayed" mergex {0 merge after having produced pseudo-
generics). For the brand-name laboratory, the isdgest in this path is to reduce the
purchase price of the generic firm. Nevertheleks, lirand-name firm gives up the
monopoly profit during a production period. Indeédyould earn the monopoly profit
at once by merging before the first production qetf

We determined the equilibrium of the second stagié case where the pseudo-
generic drug has been produced at the first stdighout pseudo-generics, the merger
event dominates the status quo event. Thus, teexlevays monopolization (see section
2.3). In order to find the SPNE of the two-stagengawe must compare two branches
of the game tree: either the merger at the beginointhe game, or the "delayed"”
merger.

The repurchase mechanism is the same as previddelg, the takeover takes
place at the beginning of the second period. Wdysthis new path. The brand-name
firm makes a bid for the generic firm. The lattereg a reservation price below which it
rejects the offer. If the bid is superior or eqt@lthe reservation price, the takeover
takes place. As there is a two-stage game andeakdhzon is infinite, payoffs must
take into account the rate of discount’

In this section, we determine the "delayed" meggen. This is the payoff earned

by the brand name firm, following this merger pafthis path can be analyzed in two

®without merger, we exclude pseudo-generics prodadtr more than one period. Indeed, the generic
firm’s buying price is constant once the pseudoegiergood is produced. Moreover, by merging later,
the brand-name firm gives up the monopoly profitddonger time.

20



steps because there is a change between therictigtion period and the following
ones. During the first period, the brand-name f@anns a pseudo-duopoly profit. After,
it gets a monopoly profit for an infinite horizon. In order to merge, theat-name
firm has to pay the generic firm’s pseudo-duopaigfip for the following periods. Let

2,(a,B,y,0) be the "delayed" merger gain:

PO
al't ai,

S(a,B,y,0)=N""+ .
(@, B,y,0) b 1-5 1-0

(25)

In the rest of the paper, the first stage mergetaited "standard” merger. In
section 2.3, we showed that the "standard" mewgereferred to the status quo. Thus,
we have to compare the "delayed” merger gain aad'standard” merger gain. Note
that, in the previous section, we computed thentded" merger gain in a static

framework and for a high enough level of produdfedentiation @ >%, see equality

(13)). Now, we restrict the range of parametersabse pseudo-generics production
may exist only if a > A(B,y). Moreover, as the horizon is infinite, the "stamfia
merger gain is the discounted infinite flow of mpoty profit minus the buying price
(i.e the infinite flow of generic firm’s duopoly profit Therefore, we compare the

"delayed" merger gain and the discounted infinitewvf of "standard"” merger gain

(2&ED ) with a > A(B,y). Let S(a,B,y,0) be the difference between these two

gains:
2.(a,B,y) PO MO ny" Y
Sa’ 17 =Z al 1 7/ - l =I—| _I_l + g - gl 26
(@.8.5.0)=3,(@.B.y.0) -2 @ED ey Te T o

Y0 =+, with r the interest rate.

®The pseudo-generic good may be produced onty % A(S, ¥) . Thus, A(B, ) > . We deduce that
a >y in this framework. Therefore, the monopoly prodiiteo substituable goods.
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If S(a,p,y,0)>0, then the "delayed" merger is SPNE of the gameukaletail
S(a,B,y,9). Note ¢(B)=N}"-N "= 2. This is the cost due to the "delayed"

164 *

merger compared to the "standard” merger. This isobbrne during the first period.

Note g(a, B, y,90) :TTSC:— T_E,u . This is the decrease in the purchase price agsdowith
the "delayed" merger event. Indeed, instead offgathe discounted infinite flow of the
generic firm’s duopoly profit from the beginnindjet brand-name firm pays, at the

second stage, the discounted infinite flow of teaegic firm’s pseudo-duopoly profit.

Proposition 1 The "delayed" merger is the SPNE of this gamedfamly if:
(i) the own-price effect for the brand-name prodsatelatively high,

(if) the own-price effect for the generic produstrather strong compared to the

cross-price effect,

(iii) the rate of discount is sufficiently highe(i5>§(a,ﬂ, ).

Proof. We show thatS(a, 8, y,0) >0 for :

-a>ay(B.y),
B> yG+3).
-0 }3(0', B, V),l[ , With 3_(0',’3, )) = (-16ﬁ2]g2+(64ﬁ[2:;:_4j:;2a+( ¥ 1897

For more details, see appendix F for the studyc@f) and the study of

g(a,B,y,0). See also appendix G for the studyS{tr, 5, y,9) .
Intuitively, if the own-price effect for the brandme product is relatively high,

then the "delayed"” merger gain increases compavethd "standard" merger gain.
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Indeed, the generic’s firm duopoly profit increas@th the brand-name market price-
sensitivity (@) while the generic’s firm pseudo-duopoly profitirdependent of this
sensitivity. Furthermore, if the generic marketprsensitivity (3) is high enough, the
first period loss due to the "delayed" merger istreely low. Under these parameter
conditions, there is a rate of discount high enosigth as the earnings of the second
period (the "delayed" merger purchase price is fotlvan the "standard" merger one:

M;"<M;") exceeds the loss of the first period.

Now, we study how the profitability zone of "delaye mergers

(JDF(O',,B,V)J[) is affected by demand shocks. We show tHAE£A <0,

35(a,B.y)
B

>0, anda?’(g—'f'y) >0. The proof is given in appendix H.
Remark 5 The "delayed" merger profitability increases (resipeely decreases)
when the brand-name market price-sensitivity) (ncreases, given the generic market

price-sensitivity (3) and the cross price-sensitivity ] (respectively whei3 increases

givena and y or wheny increases givemr and ().

Intuitively, the minimum rate of discount permittexlachieve a "delayed” merger
decreases according to the price-sensitivity irsgda the brand-name market, given
other demand parameters. In other words, thisivelaicrease in the price-sensitivity in
the brand-name market allows the gain in purchase gdue to the "delayed" merger to
increase. So, the development of this merger gaas chot need to be very high to

compensate for the loss undergone during the piesiod since the brand-name firm
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does not merge at the first stage. This meandledidelayed” merger is profitable for

low rates of discount when the price-sensitivitghie brand-name market is high.

We show tha%(z(,é’, ¥), B,¥) =0. The proof is given in appendix I.

Remark 6 There exists a threshok:j(ﬂ, y) (a very high product differentiation)

such as ifa >Z'(,8, y), then E'(a, £,¥) <0. In this extreme case, the "delayed" merger

takes place whatever the rate of discount is.

4 " Delayed" merger and " Predatory” merger

In this section, we focus on merger strategy effeoh pseudo-generics
production. Therefore, we analyze the pseudo-gemeproduction decision when
mergers are not considered (section 4.1). Aftergyardating to mergers, we show there
Is an incentive to produce pseudo-generics thahdtdpreviously exist. This merger is
called "predatory" merger. Indeed, the merger etnatmay trigger pseudo-generics’
production. Contrary to the predation literaturepur paper, the predation is provoked
by pseudo-generics production and not by predgidgmng. We conclude this section

by policy recommandations (section 4.2).

4.1 Comparison of the duopoly and the pseudo-duopoly regimes:

Excluding mergers, we determine under which cood#ithe brand-name firm

produces pseudo-generics, and the market, as aequersce, becomes pseudo-
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duopolistic. To find these conditions, we comparanb-name firm’s duopoly and

pseudo-duopoly profits:

Proposition 2 For a high product differentiationd >E'(,8, ¥)), the brand-name

laboratory produces pseudo-generics.

Proof. See appendix J. Moreover,by hypothesis 5, thus

If a(B,y) > Bthenn> M foraﬂ{g,ﬂ[,

_ I'IED>I'IEDforaDP—/,c_r(,[>’,y)}.
If a(B,)) < Bthen 2

ng”>nfor a0 a(B,y). A -

Remark 7 WhenaD[—g,A(,B, y)[, the pseudo-duopoly can not exist and thus the

duopoly takes place. Finally, for low product diéfetiation (y>2a), the generic

producer is excluded from the industry and the dramame firm monopolizes the

market.

The own-price effect for the brand-name productoiser than the own-price
effect for the generic product, but very low relatito the cross-price effect. The firm
has an incentive to produce pseudo-generic gootiube the increase in profits earned
on pseudo-generic products compensates for theeaenn profits earned on brand-

name drugs. This is because of the weakness aftiss-price effect.

Summary of the market structure without mergertesgy
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If B<a(B,y):

a values O, yir. B
2|2

Market structure Monoproduct monopoly Duopoly

Table 1

If B>a(B.y):
y |y
a values O, S g aB,y) | A(B,Y) oo, B
Market Monoproduct
Duopoly Pseudo-duopoly

structure monopoly

Table 2

Remark 8 Noté®that a(8,)) > a(8.y).

4.2 " Predatory" merger and competition policy

When a "delayed" merger takes place, the brand-nfame has to produce
pseudo-generics during the first period. This fgives up the monopoly profit it would

have earned, by merging at the first stage of dmeg Nevertheless, it buys the generic

“F(@=a(B.y).B.y)=-2y(y-28) (48+ ¥+ a/B+V)< . Fromappendix

i <1 thena(B.) > a(B.y).
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laboratory at a lower cost. We call "predatory” gegra "delayed” merger for which
pseudo-generics production has been decided exelysior a merger motive. This
means that the "predatory” merger takes place fange of demand parameters which
excludes the pseudo-generics production when neeayernot considered (see section

4.1). We deduce from this:

Proposition 3 For aD[aZ(,B, y),E(,B, y)] if pseudo-generics are produced, it is

with the sole purpose of inciting a "predatory” mer.

Proof. We show thaw, (5, y) <a(B,y) for B> y(%+% (see appendix K).

We saw, in a framework in which mergers strategiesnot considered (section

4.1), that the brand-name firm has no incentivprtmluce pseudo-generic goods when

the price-sensitivity for the brand-name producivesak (@ < E(,B, ¥)). However, the

"delayed” merger possibility modifies this incemtibecause the brand-name firm
produces pseudo-generic goods even if its proéis hdeed, the duopoly profit is
larger than the pseudo-duopoly profit. Neverthelésis production allows the brand-
name firm to buy the generic firm at a lower prizethe same manner as the predatory
pricing studies, the predatory strategy inducesngbrary drop in profits. Thus, there is
a credibility problem of the predatory strategy.t,Bas suggested by Saloner (1987),
notably by assuming sunk costs, the credibilitygbem disappears. In our model, such

an assumption would not modify qualitatively theuks.
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This "predatory" merger is preferred to the "staddamerger under the
proposition 1 conditions. Obviously, it is also fereed to the status quo (because the

"standard" merger dominates the status quo). Tihs, brand-name firm, when
a,(B.y) <a<c_r(,8, y), is ready to sacrifice its duopoly profit for seudo-duopoly

profit, with the aim of acquiring the generic filmb a lower cost.

From a policy perspective, the absence of conswomgus analysis in our paper
does not allow us to propose recommendations. Hekyewve can anticipate some
implications. Obviously, in the absence of effidgngains, as it is the case in our
model, mergers should be blocked. Our model indgahat the pseudo-generics
production must be considered by competition autiberas a potential merger signal.

More exactly, if demand parameters are such thmatsfihave incentives to produce

pseudo-generics when they do not consider mergzepsa((ﬁ, ¥)), the pseudo-generics
production is not a merger signal. We can evenidenshat ifc_r(ﬂ, n< a <E(,[>’, ¥)

and thato <3(a, 5,y), the "delayed” merger strategies do not existti@nother hand,
if the demand parameters are such that a "predatorgrger is practicable
(az(ﬂ,y)<a<5'(,8,y)), the pseudo-generics production surely signalsnexger.

Indeed, no other strategy could justify such a potidn because pseudo-duopoly

profits are less important than duopoly profits.

5 Conclusion

Our paper analyzes mergers in pharmaceutical nsarkédre exactly, we prove

that the pseudo-generics’ production may be a méamards a lower cost merger.
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Indeed, this strategy reduces the purchase pritkeofieneric company. We modelize
an industry in which a brand-name firm and a genérm competea la Cournot.
Brand-name and generic goods are considered asfenpeubstitutes. This model
presents a two-stage non-cooperative game. At stage, the brand-name firm can
purchase its generic competitor. But, at the Btage, the brand-name firm can decide
to produce pseudo-generics instead. In this framewihe generic laboratory is a
Stackelberg leader on the generic market wherehttmogeneous goods are available:
generic and pseudo-generic products.

Three results emerge. First, without pseudo-gesetlee brand-name producer
always monopolizes the market. Second, pseudo-gsnproduction may delay the
takeover. Indeed, under some conditions, the "defaynerger dominates the first
period merger. Third, the brand-name company cadyme pseudo-generics solely to
monopolize the industry, even if it is not profikalat first. This strategy can be seen as
a predation strategy. Indeed, under some marketiooms, the pseudo-generics
production reduces the brand-name firm’s profit; this firm nevertheless decides to
produce pseudo-generics in order to reduce thehpsec price of the generic
manufacturer. Two conditions must be satisfied tsuee the profitability of this
strategy: the loss due to the pseudo-generics ptiotuover a period, must not be too
significant. This is the case if the products aféecentiated enoughe if the pseudo-
duopoly is not too unfavourable. Moreover, the disted value of the gain relative to
the reduction in the purchase price must be highugih. But, the higher product
differentiation is, the lower the rate of discouan be.

From a policy perspective, the absence of studresamsumer surplus in our

paper does not allow us to propose recommendatitmsever, we can anticipate some
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implications. Obviously, in the absence of effidgngains, as it is the case in our
model, mergers should be blocked. Neverthelesssheeild note that firms always
benefit from mergers. Thus, they can spend mordr&D. This may compensate the
consumer surplus decrease due to mergers. Firstmodel indicates the pseudo-
generics production must be considered by comepstitiolicy as a potential merger
signal. On the other hand, the competition autiesrinust not neglect the fact that the
pseudo-generics entry increases consumer surpbasige of the increased competition.
Moreover, the consumer surplus analysis is intergdor another reason. Kong and
Seldon (2004) show that barriers to entry are erkatue to the pseudo-generics
production. This anti-competitive practice reduaasmsumer surplus. In our study,
generics are present in the industry before psgederics. The latter facilitate mergers
and we may think they decrease consumer surplueseidre, such a consumer surplus
analysis could result in the prohibition of pseumeric products and should constitute

the main direction for future research.

Appendix A (duopoly):

Competitiona la Cournot between the two firms.

The firms simultaneously maximize their profit ftioos:

Mg =p,a,=(1-B9,~yq)q,

Ny =P, =1-a06,-yq) g

30
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The first order condition (FOC) of the generic leddory requires that:

ang
dqg

=(1-B9,-¥%,)-Bq,=0 (A-3)

=0,(q,) = —%(y% -1).

The FOC of the brand-name laboratory requires that:

any _
0q,

1-aq,-yq,)-aq,=0 (A.4)

= ,(0) = —%(ng -1).

The equilibrium outputs are given by solving thidwing system:

(A.5)

Appendix B (multiproduct monopoly):

The monopoly chooses simultaneously its two quastin order to maximize its

profit function.
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rl't:/I = pbqb+ pgqg (Bl)

=(1-a9,-y9,)q,+1-5q)-yV q)q,

The FOC 1 gives us the response function in bramdenoutput:

ony
0q,

1
=-2aq,+1- 2yq,= 0= q,(q,)= —z( ¥q,- ]) (B.2)
The FOC 2 gives us the response function in pseederic output:

al'llﬁ” 1
=-2 -2 +1= 0> =
oq, V9, — 234, q, (@) 2

(¥a-13. (B.3)

The equilibrium outputs are given by solving thédaing system:

__1 _

1
o =-5_(2rq,-1)

(B.4)

Appendix C (monoproduct monopoly):

If a<y, the monopoly produces only the brand-name prodlicerefore, it

maximizes the following profit function:
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HEAM =p,0,=(1-aq,)q, (C1)

The FOC give us the equilibrium brand-name output:

MM
on, =0=1-20q, = 0= qﬁ"'\"'j:i. (C.2)
aq, 20

Appendix D (merger incentive):

Case La 0|4,/ :

F(a,B,y) =Ny " -ng"-Ny" (D.1)

__1Qa-y)@Ba” - 12y + 21y*+y°)
s a(4aB~y*y

sign(F(a, B,y)) = —signt f(a,B,y)) with:

f(a,B,y) =8Ba’ +(-128y+ >y + y°. (D.2)

f(a,B,y) is atrinomial ina .

f(a,B,y)<0 for aD[g,y[. Thus, the merger is profitable in this first casee

F(a,B,y)=0 for aD[—g,y[.

Case 2.0y, A[:
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F(a,,B,y)=I'IQ”D—I'ISD—I'IED (D.3)

V' (4ap® +50y* - 16afy - °+ @B+ Ty’
(aB-y*) 4aB-y*)

-1
4

sign(F(a, 5,y)) = sigr fia, 5, y)) with:

n(a,B.y) =4a’B+(4B° - 168+ 5°|a+ By’ - ¥° (D.4)

n(a, S, y) is a trinomial ina .
n(a,S,y)=0 for aD[y,,B[. Thus, the merger is profitable in this secondecas

sinceF(a,B,y)=0 for aO[y, ] -
Appendix E (pseudo-duopoly case):

A Cournot-Stackelberg competition takes place betw#he two firms. These

firms maximize the following profits:
Mg =@1= B0+ Upy) ~V %) Uy (E.1)

I_Itl)3 = (1_aqb _y(qg + qu)) qb+ (1_ﬂ(qg+ qu)_y q)) qu (E2)
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The generic firm is a Stackelberg leader on itsketarThen, we determine the

RF(q,, g,), the reaction function in pseudo-generic products:

on’?
5 = ==2)0, =BGy +1-B(dy+ Q)= 0 (E-3)

qu

2yq -1+
=dq,, = RF(q, q)= _%—yqb 3 Ao .

SubstitutingRF(q,, g,) in the two profit functions, we obtain:

1
Mg =21~ 5d,)d. (E4)

ng::11(;/2—aﬁ)q§+(ﬁ—y;0b+ﬁ2q§—2ﬁcb+1l ©s)

The brand-name and generic equilibrium outputsgaren by solving the FOC

system:

ont 1 1
oq, 2 P% =0 % =25
. . ﬂ’g (E.6)
o, 1 PO _ -y
=—12 -y+[3-2a =0 | ==—
o 4ﬂ[ Gy’ —y+ B- 2054, b = ap- )

Substitutingg;,” and g;" into RF(q,, q,), we deduce pseudo-generic equilibrium

output:
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PD_EO',B_ZW'*'VZ

4 plap-y) ED
Appendix F (cost and gain study):
1) c(B) analysis:
We have that :
)= 1o FD)
c(p)>0, 08
2) g(a,B,y,0) analysis:
9(a,B.y.0) :%[4012—(4;23;28)[:2(221; y)z. (F.2)
g(a.B,y.9) =0for (@, B,y) =M. (F3)
aap-7)

Note that we study(a, 3, y,9) only for 60[0,1 .
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0g(a,B,y,9) _ 1165°a° +(~328%y + 8y |a-y‘+ @

> . (F.4)
00 8 (4aB-y*| B(5-1)
sign( XL = sigr{lef°a® +(~328°% + 8By’ |a - y*+ B
16,820/2+[—3282y+ 88y2ja—y4+ &% is a trinomial ina . Its determinant is
1288°y*(28-y) > C.
This trinomial admits two roots:
1 1 8 2 2_8 3+ 2 4
al(ﬁ’y):ﬂy 4y2 4\/ ﬂ y ﬂy y , (F5)
B
1 +l 8 2 2_8 3+ 2 4
ag(ﬁay):ﬂy 4y2 4\/ ﬂy ﬂy y )
B
Remark:
a,(B,y) = ABY) (F.6)

_1-4B8y+3y° —V2y(26-y) _
4 14

0.

Therefore, the zone Witb’D]—OO,a’l(,B, y)] is excluded from the study zone of the

"delayed" mergers because the pseudo-generic ¢dempyoduced wheo < A(S,y) .

-Conclusion: two cases are possible

In the case wherex <a,(B,y), then g(a,B,y,0) is decreasing ind, and

g(a,pB,y,8) =0 for 5=0(a,B,y). Note thatd(a, B, y) <1 for a <a,(B,y). Whend
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is near to 1, g(a,B,y,0) tends towards-c. Therefore, g(a,s,y,0)=0 for

5D[O,5’(a,,8, y)] andg(a, B,y,90) <0 for 5D[3(a,,8, y),l[.

E
02T
0.1+
T -
o r—t———t——t
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 G 1.0
] delta
\
01+ \
I|
i
|
|
|
02 4 |
|
|

Figure 3: the "delayed" merger gain relative to the "standard" merger gain (for

a < a8, 7))
In the case wherex >a,(B,y), then g(a,B,y,0) is increasing ind, and
g(a,pB,y,8) =0 for 5=0(a,B,y). Note thatd(a, B,y) >1 for a >a,(B,y) . Whend

is near to 1,g(a, B, y,0) tends towards- . Therefore,g(a, 8, y,0) >0 for JD[O,]] .
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Figure 4: the "delayed" merger gain relative to the "standard" merger gain (for

a > as(B,7))

Appendix G (study of the difference between
"delayed" merger incentive and "standard" merger

incentive):

The difference between cost and gain associatédeiayed” merger relative to

"standard" merger is given by:

S(a,B,y,0)= da,B,y.0) - €B) (G.1)
_ (16a°B% - &y’ +y"|5
16(y? - 4ap) B (1-9)
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(160°5* -~ 6105y + 2apy*+ 18"~ 9
16()* - 4aB) B(1-9)

As c(f) is independent fromo, S(a,p,y,0) variation is the same than
g(a, B,y,0) variation. Indeed,S(a, B,y,0) is a monotonous transformation of the
a(a, B,y,0) function.

S(a, B,y,0) =0 for:

(-165% |a® +( 648%y - 248y*|a+( '~ 1B’

a(a.B.y) = P
-

(G.2)

3(a,B,y) =1 for a,(B,y) anda,(B.)).

Same manner as fo??(a,[:’, y), we deduce tha%(a,ﬁ, y)>1 for a<a,(B.y)

and 3(0/,,8, y)<lfora>a,(B,y).

- Conclusion: two cases are possible

If a<a,(B,y), then S(a,pB,y,0) is decreasing ind and tends towards-co
when J tends towards 1. AS(a, B,y,0) does not admit a root in this case, we can
affirm that S(a, £, y,0) <0. This means that the "standard" merger is alwagteped

to the "delayed" merger for these parameters vallibe "standard" merger being
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always advantageous, then one will have always thesger type at the Nash

equilibrium.
S
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Figure 5: incentive difference between the "strategic" merger gain and the

"delayed" merger gain (for o < as(3,7))

If @>a,(B,y) (possible only forg > y(3+2)), then S(a, B,y,0) is increasing

with 0 and whend tends towards 1S(a, 5, y,0) tends towardsteo. S(a, S,),0) =0
for 5:3'(0',,8, ¥) . We deduce thaS(a, S5,y,0) =0 for 5D[3(a,,8, y),l[. Therefore,
the "delayed" merger is the Nash equilibrium of tp@me. On the contrary, if

5D[0,3'(a, i y)[ , the "standard” merger is the Nash equilibrium.
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Figure 6: incentive difference between the "delayed" merger gain and the
"standard" merger gain (for o > as(5,7))
Two Nash equilibria are possible according to treues of demand and

actualization parameters.

Remark: Note that, iE(,[z’, y)>a>a,(B,y) (only possible if 5> V(%*‘%)) and
if 5D[3(0’,,3, y),1[, the brand-name firm produces pseudo-genericdinstaime then

purchases the generic firm in a second time. At,fthe generic firm adapts its generic
output because of the pseudo-generics productimm &ccepts to be sold at a price

equal to its pseudo-duopoly profit.

Appendix H (static compar ative analysis):
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A discounted rate superior to the treshe:ﬂd?, B,y) is a necessary condition to

the "delayed" merger.

(-165° |’ +( 6487y - 248y*|a+( '~ 1B’

@ B.y) = [4[:’ yzjz
a6 -

(H.1)

03(a.py) — S4y-20)(y-28)8° y y
R P <0 fora>%.Asa,(B,y)>< and 5(0/ B,y) is defined

for a>a,(B,y), then %<O for the range of parameters values concerning

"delayed" mergers.

ag(a,ﬁ,y) -_32 V2 (y-2a)° >0.
o 'B(yz -aap)’

a"“j,’f”—32(’;_y_2”) (y2 4ay+4aﬁ)>c for a>%. As a,(B,y)>% and

o(a,B.y) is defined fora >a,(B,y), then 224£2 <0 for the range of parameters

values concerning "delayed" mergers.

Appendix | (discounted rate neutrality):

We showed in appendix H thg{w <0 for a > a,(B.y) .
d@BN=0 for  a(By)=-i(-2 +3y -8y A Py) and
a(B.y) =-%(23 + 37 - 88y~ A/ Fy).

a(B,y)>0 anda(B,y) >0
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Moreover,  @,(B,))-a(B,y) =1y R IAEA 5 and

= 22+ a3+ -y 2 2/ 3
a,(B.y)-a(B.y) = —1y LI AR g

Therefore, in the "delayed" merger zottee a>a,(f5.))), §(a,,[>’,y) IS

decreasing ir and E'(a, B.,y)=0 for a :c:r(,B, y).

Appendix J (comparison of the two structures):

To simplify the comparison, we analyze the raﬁﬁg rather than the difference

DO _ PO
M, —M,".

Letlo - 16aBB-yY@B-y*)
Ny” (4ap-y*)(@B+48°-8p+Y*)

. I—l DO
i

Fora>A@B,y)>~ i

DO
if —2-<1,thenM”<M}".
M

>1,thenl.” > M7,

PO
b

Thus, two zones appear:

a D{%’,E(ﬁ, y)[ wherel®”> ",

a D[c_r([a’, ), +oo[ where17” >N "
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Appendix K (" predatory" merger):

We showed in appendix J thB(a, 8, y) is concave fora > A(S,y). R(a,B,y)

admits a maximum fowr,_ (83,) :—ﬁy[—16ﬂ+ 6y+\/16(ﬁ2 + 5%°— 19By | with

AB.Y) < B)<a(B.Y).

If a,(B,y)—a,.(B,y) <0 thena,(B,y) <a,.(B.y) becausear,(B,y)>0.

Let us show thatr,(8,y) - a,...(B.y) <O0.

0(B,1) Aol BY) = 5 WL60B - 19y + 57+ 3~ fy+ § p(y- A))

3 (BN~ B.1)
SREmedtl2 > 0 for a > AB,Y).

The "delayed" mergers imply th# > y(%+§) (see proposition 2).

If B>p(E2), thena,(B.y) < AB.y)<a(B.y).

It yE+2)<B<pZ2), then a,(B.y)-a,.(By)<0 because, for

B=VEZ), 0,(B.9)-0,,(By)<0 and because A=ENZnlb) 50 for

a > A(B,y). Thereforea, (B, ) <a(B,y) for B> y(E+L2).
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