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Abstract
We examine patterns of acquiring non-native languages in a model with two linguistic
communities with heterogeneous learning skills, where every individual faces the choice of self-
learning the foreign language or acquiring it at a profit-maximizing linguistic school. We consider
a one-school model with divisions in both communities and various two-school settings with a
school in each community. We compare the number of learners and welfare implications under
self-learning with those obtained under various schooling contexts. In particular, we show that for
communities with similar size, introducing language schools always increases the number of

learners with respect to the exclusive self-learning option.
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1 Introduction

In this paper, we compare the outcomes of two different maddsarning lan-
guagesself-learningandlearning at schoqglin a simple model of language acqui-
sition, based on previous work by Selten and Pool (1991)r&@hand King (1993),
Shy (2001), and Gabszewicz, Ginsburgh and Weber (2010).

In their pioneering paper Selten and Pool (1991) formulajeregeral game-
theoretical model of language acquisition. They introdtee notion ofcommu-
nicative benefitsthat cover a wide range of economic, cultural and sociahadv
tages gained by learning languages. Church and King (1998%ider a special
case of the Selten-Pool model with two linguistic commusitiwhere every agent
is initially proficient only in her own language, but can atqithe other one at a
cost identical for all agents. Every agent is faced with ahjrchoice: either to
learn the other language, or refrain from acquiring it. Tommunicative benefit of
an individual increases with the number of those with whomm communicate
using a common language. Thus, the equilibrium outcomerdigpen a network
externality since the strategic decision by an individodetrn the other language
expands the communication links for others who speak tmagfuage. The larger
the number of individuals in the other language group wholélae native tongue
of an agent, the smaller the benefit from second languagesatoopu for that agent.
Church and King (1993) show that only corner solutions exisquilibrium: ei-
ther no one learns any language in either community (if trs¢ gblearning is suf-
ficiently high), or everybody learns the foreign languageme community while
nobody does in the other. The fact that only corner equdilestist is due to the
assumption that learning costs are homogeneous over thdgbiop: once learning
is beneficial for one agent initially endowed with some laaugg it is also so for all
those who speak the same language.

Ginsburgh, Ortuito-Ortin and Weber (2007) suggest thatior equilibria
may exist, but focus on the empirical implications of the mipdamely, the deriva-
tion of demand functions for languages. Gabszewicz, Giggband Weber (2010)
introduce a heterogeneous variant of the Church-King metiele individuals dif-
fer in their degree of learning aptitude and, thereforeg féitferent individual learn-
ing costs. Agents opt to maximize their net communicativedtie defined as the
difference between the communicative benefit discussedealamd their individ-
ual cost of acquiring a new language. Gabszewicz, GinsbamghWeber require
that, in equilibrium, expectations of learners in one papiah about the number of
learners in the other are fulfilled.

In this paper we offer an extensive menu of language leammi@ghanisms.
In addition to self-learning examined in the aforementipapers, we also intro-
duce profit-maximizing language schools which chargednifees. We consider
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different scenarios, including the one that allows the sthm open a division in
each of two linguistic communitie’s. This introduces a multi-sided market inter-
pretation of the model in which tuition fees are explicithkén into account when
defining learning costs of individuals. The multilinguahsol then appears as
a two-sided platform embarking individuals from both commtigs. While two-
sided markefsoften involvepositivecross network externalities, this is no longer
the case in the bilingual context considered here. Agertsamed withnegative
externalities since the benefit obtained from learning therdanguage “at home”
decreases with the number of agents who speak the home mguahe other
community.

Self-learning and learning at school areriori very different mechanisms.
The former introduces coordination among agents throughNiash equilibrium
of a game with a number of players equal to the total numbeitizieas in the
two communities. By contrast, the second mechanism regjthee presence of an
intermediary (the platform) to coordinate the decisionsveen the two sides of
the market, and relies on profit maximization and pricedi¢mifees). In spite of
these discrepancies, we show that both mechanisms leadhilarsfeatures, but
that welfare may become larger with the existence of schds instance, under
both mechanisms, an increase of the population in the homencmity reduces the
fraction of learners in the home community while the revéasds when increasing
the population in the other community. It is interesting tonp out that while the
raising learning costs reduce the fraction of learners ensimaller community, it
is not necessarily the case with respect to the larger coritynMoreover, under
both mechanisms, self- and school-learning, the fractfdeasners is larger in the
smaller population. The presence of a negative externalitgnguage learning
generates some results that may seem counterintuitivenst@nce it may happen
that the introduction of language schools in both commesigduceshe number
of learners in one of them with respect to the exclusive leglfning setting.

Note that the model with language schools can be viewedreathe two-
sided market, or as a multiproduct monopoly. If it is consideas a market for a
good or service the utility of which on one side (in our casepme community)
depends on the number of buyers on the other side (the othemaaity), then
the situation we describe is a two-sided market. Howeverdiependence is not
as significant as, say, in the credit cards’ market. Whilghm latter, the utility
of a cardholder is zero if no shop accepts it, the utility @frteng a foreign lan-
guage is positive, even if nobody learns in the other comtgurif a two-sided

LAn example of such a school is the well-knoBarlitz School of Languages.

2The notion was introduced by Rochet and Tirole (2003), arpliegh to several contexts such
as credit cards (Wright, 2004) and the media industry (Gabigz, Laussel and Sonnac, 2001,
Anderson and Coate, 2004).
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market is viewed as a market for a good that has value onlgiftlo sides are “on
board,” then the situation described above correspondsidigproduct monopoly:
a language school may be operated in each community by elitf@wners with-
out qualitatively impairing the value of language schoolsdgents on both sides.
Note that the conceptual problem raised above is rather stigneof terminology:
if the multiproduct monopolist acts as a profit maximizeringkinto account the
spillovers between the two markets, he would behave as #téoph described
above.

The alternative institutional arrangement with one sclamting as a mo-
nopolist in each community, requires another type of imipticordination between
the two communities. In spite of being local monopolistg, demand for learning
the foreign language at each local school depends not onlg @wn subscription
fee, but also indirectly on the subscription fee set by thesetin the other com-
munity. Indeed, when the latter sets a low fee, it attractsenhgarners, increasing
thereby the number of those who learn the language of thesiocommunity. This
in turn diminishes, in this community, the incentives torfethe foreign language
and entails a decrease in demand for learning. It can bedtpatlocal schools are
unaware of this rather complicated demand interdependanesich case they be-
have as myopic monopolists who do not take into account tiiewgrs described
above. Alternatively, they can be sophisticated monofmlido are aware of these
spillovers, in which case the interdependence between miggnaecomes explicit
and makes the payoffs of each local monopolist depend ngtanits own fee, but
also on the fee set in the other community. We distinguisletfezts of these two
alternative assumptions on the fraction of language lesy@@d compare them to
the corresponding fractions under self-learning and th&i+sided school opera-
tion.

The paper is organized as follows. The model is presenteccatidh 2,
which also includes the main results obtained in the caselbfesarning only. Sec-
tion 3 describes the two-sided market solution and perfahmgsomparative statics
and welfare analysis with self-learning only. Section 4taors the analysis of the
setting where a local school acts as a monopolist in eachatep@mmunity, both
under the assumption of myopia and sophistication. In 8e&j the various modes
of language learning are analyzed in a simplifying settinth\@qual populations
in both communities. Section 6 concludes and suggestseiurdsearch avenues.
Proofs of the propositions are relegated to an appendix.

Published by Berkeley Electronic Press, 2011 3
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2 Themodd

We consider two communities (regions, countrieahd f, whose populations sizes
areE andF, respectively. All individuals are assumed to be born agilial and
speak only their native languageor f. However, they may consider acquiring
the other language. This decision is based on two facpmtential benefiteind
learning costs

Benefits. Following Church and King (1991), we assume that the gross com-
municative benefit of an individual is represented by the Ipemof others (in her
own and in the other community) with whom she shares a comenaoyuiage. As-
sume that a proportion of citizens inf learns language. A citizen in population
e who refrains from learning languagecan communicate witk fellow citizens
and with thel ¢F individuals of the other population who have acquired |laggu
e. That is, her communicative benefit is represente@hyl ;F. If that individual
from communitye learns languagé, her communicative benefit will take into ac-
count all individuals from both populatiois+ F. However, to acquire the other
language, she will have to face learning costs.

Learning costs. We assume that both communities consist of heterogeneous
individuals uniformly ranked on the basis of a paraméiet [0, 1], representing
their type, which is the inverse of their ability to learn admn language. Those
with lower 8 can acquire it with a relative ease, and, in particular, aividual
with 6 = 0 can learn it in her sleep. A largéris the sign of more difficulty in
learning the other language. We identify individuals byirttgpe 6 and introduce
two options of acquiring the foreign language:

The first isself-learning In this case we assume that every individual faces
a personalized self-learning c&3t6), which depends on her language ability. For
simplicity, we assume that in both communities self-leagncosts are given by
C(8) = ¢, wherecis a positive parameter common to both populatidns.

The second ischool-learning Indeed, the demand for foreign language
learning creates an opening for language classes providedoommercial basis
and we assume now that individuals in both communities dexexf an additional
means of learning the other language by attending profitimaing language
schools,that charge tuition feepe and ps to populationse and f, respectively.
While attending classes, individuals who learn still inviesie and effort. We as-
sume that an individuad in communitye (f), who enrolls in the school will face

3This assumption is introduced for the purpose of analysgaplicity only. The commonality
of the cost parameter can be also challenged on empiricahgsy see Ginsburgh and Weber (2010,
chapter 3).
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the total costpe + 10, (ps +r0, respectively), where, again for reasons of ana-
lytical simplicity, is a common parameter in both commuwesti The school allows
reducing the personalized cost so that the school-geniepat@ameter is smaller
than the self-learning cost factor

Assuming without loss of generality that the populatiore&zs larger than
F, we impose the following assumption on the parameters ofnibeel:

Assumption
F<E<r<ec, (1)

where the inequalit < r is a necessary and sufficient condition to generate pos-
itive demands for schooling (see below). Note also thatitreguality guarantees
that the school-driven learning castand the self-learning costof the least able
individual whosed = 1 in both populations, exceeds the maximum additional com-
municative benefit she can derive from learning the otheguage. This assump-
tion ensures that natll individuals ine and f will learn the other language. It will
be used in proving all the results.

Individuals in both populations have three options: tonday themselves,
to attend the division of the school located in their comrhyaor refrain from learn-
ing the other language. We now derive the communicative fitesfean agent of
type 0 in either of the three cases:

e Self-learning. Every agent of tyg@who incurs the cost of learning the
other language on his own will be able to communicate witln fpapulations:

E+F —cé. (2)

e School-learning: Every agent of tygewho incurs the cost of learning
the other language at scool will be able to communicate woth populations:

E+F—pe—r0. (3)

e No learning: Without any investment, every agent will shi# able to
communicate with the members of her own commueignd those inf who learn
languagee:

E-+1¢F. (4)

For a given tuition fege for learning languagé in communitye, denote

by 61(pe) the individual (if she exists) who is indifferent betweeltf4$earning and
learning at school, i.e., for whom the benefits, given by () ), are equal:

6" (pe) = . 5)
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Note that individuals witt® < 8*(pe) prefer self-learning over learning at school,
whereas all those witB > 61(pe) will make the opposite choice. Indeed, individ-
uals with low 6 face low cost of self-learning and would not find it benefittal
pay tuition. However, to estimate the demand addressectatiguage school, we
have to make sure that individuals with higltemdeed enroll in the school and do
not drop out of the language market alltogether. For thisptieby62(pe,|¢), the
individual (if she exists) who is indifferent between leagnat school and refrain-
ing from learning languagé. She is the individual for whom the benefits, given by

(3) and (4), are equal:
0(pely) = TP ©

Individuals with@ < 82(pe,|¢) prefer learning at school rather than forego learning
languagef, whereas all those wit > 62(pe,|t) will refrain from learning. We
restrict our attention to levels of tuition fe@g and p; that guarantee that the so-
lutions are interior and that markets are not fully coverdé have the following
result:

Proposition 1 Given the tuition fee ggand the fraction{ of learners of language e
incommunity f, there is anincomplete market coverage andalg positive
apprenticeship in community e only if

0< 6Y(pe) < 6%(pe,lt) < 1. (7)

In this case,

(i) individuals with@ < [0, 8'(pe)) engage in self-learning;

(ii) individuals with 8 € [8*(pe), 82(pe,I)) enroll in the language school;
(iii) individuals with 8 € [8?(pe, 1), 1] refrain from learning.

A similar reasoning applies to community f. That is, givea thition fee
ps and the fractiond of learners of language f in community e, there is an
incomplete market coverage and a strictly positive appeeship in commu-

nity f only if

0< 6%(pr) < B%(pr.le) < L (®
where6®(py) = P 62(py.l¢) = ST P
Then,

(iv) individuals with@ < [0, 8%(ps)) engage in self-learning;
(v) individuals withd < [8(pt), 82(ps,le)) enroll in the language school;
(vi) individuals with@ € [62(py, le), 1] refrain from learning.

http://www.bepress.com/rne/vol10/iss1/1 6
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Proposition 1 implies that the fraction of learn&rgén communityeis given

by
F(1—1If)—
o P11 P rf) Pe (9a)
Similarly, the fraction of learneig in communityf is:
E(1—1le) —

r

By solving the system (9a)-(9b), we derive the fraction afters in both commu-
nities as functions of the tuition fegs andps:

rpe—rF +EF—psF
EF—r2 ’

le(Pe, Pf) = (102)

rps —rE+EF — peE
EF —r2 '
Note that Proposition 1 allows us to derive the demand foreageship in

both populations, as only individuals from the intermeglietnge of@ will enroll

in the language school (sé® and(v) in Proposition 1). The demands as functions
of e andls are given by

E<F(1—|f>—pe_ pe) andF<E<1—|e>—pf_ pr ) an

r c—r r c—r

I+ (Pe, P1) = (100)

By substitution of (10a)-(10b) in (11), we obtain the demsDgl pe, pr) andD+ (pe, Pr)
at the two divisions, namely,

(F —EF —rpe+ piF

N e
rE —EF —rps + peE f

Di(pepr) =F (E g e P

Since we compare the various schooling options to selfilagr it is useful
to describe here the main results obtained by Gabszewicisb@igh and Weber
(2010) for that case. We identify the marginal tygesf individuals who are in-
different between self-learning and foregoing the studthefother language given

“In fact, the fractiorle is determined bye = min{(F(1—I¢) — pe)/r,1}. However, since we
restrict our examination to interior solution only, we peed with the expressions in (9a) and (9b).

Published by Berkeley Electronic Press, 2011 7
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by the cutoff value®(le) andO(l;) in communitiese and f, respectively. Assum-
ing self-fulfilling expectations, we equate (2) and (4) abthin the expressions for
shares of learners in both communities:

F E
Sincele = 6(l¢) andl; = 6(le), we solve this system to derive the equilibrium
shared{ andl; of self-learners:

|* — F(E_C>
¢ EF-c%’

E(F—-c)

=Er—e

Assumption (1) implies that the differente—1¢ is non-negative (and positiveff

< E) so that the number of learners in the large community caoe&irger than the
one in the small community. The small community gains mooenftearning the
other language than the large one, since its populationde@ssa to more speakers.

3 Languagelearningin atwo-sided market

Now turn to the case of the language school that offers lagglearning in both
communities. In this two-sided platform setting, the sdlddmoses priceps"and
Ps which maximize total profitst( pe, ps) over the two divisions:

T(Pe, Pt) = PeDe(Pe, Pt) + P Dt (Pe, Pt ),

with De(pe, Pr) @and D¢ (pe, ps) as defined in (12a) and (12b). By Lemma 1 in
the Appendix,m(pe, ps) is concave and optimal prices can be obtained from the
first-order conditions:

~ F(c—r)(c—E)
pe— Z(CZ—EF) ) (13&)
. E(c— —F
Pt = (ZC(CZQ(I;F)) (130)

By assumption (1), these prices are positive, and the pesidmands for schooling
are given by:

~ (r—E)EF
De(Pe, Pr) = m,
< (r—F)EF
Dt (Pe, Pr) = 202—EF)’
http://www.bepress.com/rne/vol10/iss1/1 8
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Equilibrium shares of learners defined in (14a) and (14b)fiaedly obtained by
substituting optimal prices (13a) and (13b) in (10a)-(10b)

- F(cr?—rEF —cEF+c?r — c?E —r?E + 2E°F)

! 2(c?—EF)(r2—EF) (142)

- _E (cr? —rEF —cEF +c?r — ¢%F —r2F + 2F2E)
f 2(c2—EF)(r2—EF) ‘
By Lemma 2, these equilibrium shaidgsindl; lie in the interior of the unit-
interval. Observe also that, sinEe< E, assumption (1) implies that the difference
between (14b) and (14a) is non-negative:
~ ~ (cr—EF)(c+r)(E—F)

=@ Erz_EF) ~° (13

(14b)

This leads to the following proposition, that is similar teetone obtained in the
case of self-learning only.

Proposition 2 The fraction of learners under a two-sided platform cannet b
smaller in the smaller community.

We now turn to comparative statics results:

Proposition 3
(@) An increase in the home population reduces the fractiblearners at
home: the values (ﬂ%‘ and ‘;'—Ff are both negative
(b) An increase in the population of the other populatiorsea the fraction
of learners at home: the values%ﬁ and% are both positive
(c) IfE > F, anincrease in the learning cost ¢ reduces the fractioeafthers
in the smaller community F, while there is a threshold vafuesuch that
the fraction of learners in the larger community E increagmsc < € and
declines for c> €. If E =F, an increase in the learning costs reduces the

fraction of learners in both communities.

Proof. See Appendix.

The intuition for these results is as follows: (a) when thenemore people
to communicate with at home, the incentive to learn the laggof the other com-
munity decreases; (b) an increase in the population of ther cbmmunity makes it

Published by Berkeley Electronic Press, 2011 9
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more compelling to learn their language; (c) when learnimgfincrease, there are
less learners; the latter effect is however mitigated inléinger community under
relatively low level of learning costs.

We now compare the shares of learners with and without sshddle dif-
ferencele — 13 obtains as

P (-cE+FE+cr—rE)(c—r)F
® " 2(r2—FE)(c2—FE)

Since the denominator is positive, the sigrfeei I& is determined by the sign of the
numerator of

r—F
—E——.
¢ r—E
The sign of this expression could be negative if the poputesizeE substantially
exceeds-. However, it is always positive wheth = F.
Similarly, I+ — 17 > 0'if, and only if
r—E
c>F——
“T TR

which is always satisfied whenever> F. Therefore,

Proposition 4
(@) In the smaller community, the number of learners is abMayger than
under self-learning only.
(b) However, in the larger community, there exists a thré$halue of the
self-learning cost such that the number of learners undexv@dided plat-
form can be smaller than under self-learning only.
(c) If the two communities have the same size, the numberaofdes un-
der a two-sided platform is always larger than under se#friéeng in both
communities.

To conclude this section we compare welfare impact of theyenfta lin-
guistic school. To do so, we compare the aggregate welfab®thf communities
with and without the language school.

With self-learning only, the welfare of populatianis determined by its
aggregate communicative benefit net of the learning costs:

B
We*:(1_|;)E(E+I?F)+I§E(E+F)—CE/ 9de.
0

The first term represents the welfare of th@de- 13)E citizens who do not learn
languagéd-; each of them gets a benefit equaBe- I;F, since they can communi-
cate with that number af-speakers. The second term describes the net benefit of

http://www.bepress.com/rne/vol10/iss1/1 10
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e-citizens who learrf; their mass i$¢E, and the benefit that each of thentis-F.
The third term is the total cost of those who learn. The exgiomscan be rewritten
as

1
W =E24+EF[(1—-1)1F+1%] - écE(|;>2.

The welfare of populatiori, W{ obtains by interchanging (and f) andE (ande)
in the last expression, and the aggregate welfare of the bmworwinities is then

2OE(2HF 7.

In the schooling option, the derivations are quite simil@ne has to take
into account two different types of fees in every communitg ¢éhe fact that the
constant part of the schooling feq®, and ps, does not directly enter the calcula-
tions, since it represents the revenue for the school andatefor customers. The
welfare in communitye is therefore given by:

W* = E2+F242EF[IZ +17 —I217] —

~ ~ o~ ~ o~ 1 fe+De
W = E2 4+ EF[lot Tt — i) — écErg—rE/r 646,

whereDe = De(Pe, Pt) is the demand for learning in communiy under profit-
maximizing prices (13a) and (13b). Sinvdg can be simplified to

~ ~ o~ ~ o~ 1 1 ~ o~ ~

and the welfare of populatioh, W{ obtains by interchanging (and f) andE (and
€) in the last expression, the aggregate welfare of the twawonities is:

. . |
WZEZ+F2+2EF[|E+|f—|e|f]—§c[E|“g+F|7f]

1 ~ o~ ~ ~ ~
— 51 [EDe(De +20e) +F By (s +211)].

To simplify these expressions, we consider the case (as Wealso do in
other sections) whereé = F. Then we have

~ . N2(c—r)
W=w T 4(c+N)2(r+N)27

where
A =cN(N—1)2+ (N—4)N* = 2Nr(2+N?) + c(2N(2+ N?)(N — 3)
—(16—Nr(3—2N)).

Published by Berkeley Electronic Press, 2011 11
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It is easy to see thd\ is positive wherN is sufficiently large (e.gN > 4). Thus,

Proposition 5 There exists a threshold*Nsuch that if assumption (1) holds with
E =F > N, the introduction of a language school generates highefawel
than self-learning only, i.aNV > W*.

In that case, the introduction of language schools raisegvtifare in both
communities. Indeed, since their sizes are equal, thisuiwalgnt to an increase in
joint welfare.

Obviously, by invoking a continuity argument, we may extémd result to
the case with communities with unequal but similar sizesmBlg, we can state
that there existg > 0 such that the Proposition 5 holds whenever & — F <
€. However, this is not necessarily true if the size inequdigtweenE andF is
sufficiently large. Thus, introducing language schoolssdoet necessarily yield
improvements in terms of communicating benefits. This olag&m would call for
a careful analysis of subsidizing learning costs, sincevork effects may end up
reducing aggregate welfare benefits.

4 Language learning with two local schools

We now consider an alternative set-up which constituteswralaeference point to
which the two-sided market approach can be compared. Wenashat there exists

a language learning school in each community, behaving iavith community as

a monopolist. As suggested in the introduction, the demankbarning the foreign
language at each local school depends on its own subserie but may depend
also on the subscription fee set by the school in the othenuamity. Indeed, when
the school in sayf sets a low fee, it attracts more learnergof his in turn reduces
the incentives to learf in communitye and entails a decrease in demand at a given
value forls.

Facing this situation, local monopolists can either be waravef (or ignore)
these spillovers and behave in a myopic way or, on the contoar sophisticated
enough to take them into account when they set their own pkide examine the
two situations.

4.1 Myopic monopolists

Here, the school in communig/(resp f) computes its demand at a fixed proportion
of learners in the other community, so that their demandsevas in (11), with
corresponding profits

http://www.bepress.com/rne/vol10/iss1/1 12
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_ F(1-1f)—pe Pe
Te(Pe, P1) = peE< ; -
E(1—1g) —
(P, P2) = pfF( (A=le)=pr __Ppr )

r c—r

Separate profit maximization by each school leads to thesponding op-
timal local monopoly prices:

o

P = ao(c—n(A-1p)
P = a(c-n-lo)

Substituting these prices in the corresponding demanditus; and equating the
resulting expressions tg andl ¢, respectively, leads to:

1

e = = (F (1-1+) —%F(C—U (1—'f))

o= = (E(1—|e)—2iCE(c—r)(1—|e)>.

r

Solving this system ithe andl ¢, we finally obtain the equilibrium values for these
variables, namely,

o (CE—2cr+rE)(c+r)F (16a)
© (2crEF + C?EF +r2EF —4c?r2)’

and F-2 F E
o (cF—2cr+rF)(c+r) (160)

F 7 (2crEF + C2EF + r2EF — 4c%r2)’
It is easy to check that, as in the two previous cases, thedoil result holds:

Proposition 6 The fraction of learners is larger in the smaller community.

4.2 Sophisticated monopolists

We finally consider the alternative set-up in which the lovahopolists are aware
that the number of foreign citizens who know the home languadirectly in-
fluences the home demand for the foreign language. Thisdutes a strategic
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interaction between schools, to the extent that an increapéce in the foreign
community decreases the number of foreigners who are gitbrlearn the home
language and, accordingly, increases the home demandfoirg the foreign one.
This strategic interaction can be formalized as a game Wwéltwo schools as play-
ers, prices as strategies and payoffs as profits. Using theessions (12a) and
(12b), these payoffs write as

_ F —EF—rpe+ptF  pe
T%(pe7pf)—peE< rz_EF C—r)

and

rE—EF—rps+peE Pt

r’—EF e r) '

It is easy to see that each payoff is concave in its own pribe. first-order
conditions are thus sufficient and necessary to obtain thiiledgum pricespe and
Pf,-

T (P1, P2) = pfF<

_ F(c—r)(2cr?—cEF—rEF —crE —r?E + 2E°F)
B 4c?r2 — c2EF — r2EF — 6CrEF + 4E2F2

E(c—r) (2cr?—cEF —rEF —crF —1%F + 2EF?)
4c?r? — c?’EF — r?EF — 6CrEF + 4E2F2

A

Pr =

The equilibrium values dt andi’; can be obtained by substituting the above
equilibrium values of prices in (10a) and (10b). This leauls t
i (CFE+rFE +crE —2cr2 — 2FE2+r%E) (cr—2FE+r1?)F
(6crFE + C?FE 4 r2FE — 4¢%r2 — 4F2E?) (2 — FE)

(17a)

and
i (CFE+rFE +crF —2cr? — 2F2E 4+ 1%F) (cr — 2FE+r2)E
(6crFE + C?FE + r°FE — 4c?r2 — 4F2E?) (r — FE)
Subtracting (17b) from (17a), we get
Ll (CEF+rEF —2cr?) (cr— 2EF +r2) (E—F) |
(4c?r? — c’EF — rEF — 6¢CrEF +4E2F2) (EF —r?)

Lemma 3 of the appendix shows that the denominator of thisesgpn is negative.
If E > F, the numerator is positive, so that

(17b)

Proposition 7 The fraction of learners is larger in the community with tihesdler
population.

http://www.bepress.com/rne/vol10/iss1/1 14
DOI: 10.2202/1446-9022.1185



Gabszewicz et al.: Foreign Languages Acquisition

5 Comparing numbersof language learners

Our analysis in previous sections has covered four ingiitat mechanisms of
language learning: self-learning only, a two-sided platfotwo local monopoly
schools, either myopic or sophisticated. In Section 3, wapared in full general-
ity the shares of learners in the two first situations — (ij-E=rning only and (ii)
school as a platform. However, the analytical challengesent us from perform-
ing the same comparison with the two other set-ups — (iii) piyanonopolists and
(iv) sophisticated monopolists. We therefore assume ttrout this section that
the communities are of equal size and derdte E = F. It is worth pointing out
that using a continuity argument as we did in Section3, csulte can be extended
to the case of two communities of “almost” equal sizes.

Let us now list the expressions of the equilibrium sharesesmonding to
the four situations, namely

N
" N+c
r_ N (cr? —rN2 —cN? +c?r — ¢2N —r2N +2N3)
B 2(c2—N2?) (r2—N?)
o (ctN—2cr+rN)(c+r)N
 (2crN2 4 c2N2 4 r2N2 — 4c2r2)
f N (cr —2N2+r2) (iv)
~ (N4r)(Nr—Nc+2cr —2N2)’
From direct comparisons between (i) and any of the otheethases (ii),
(iif) and (iv), we obtain

*

Proposition 8 If E = F, the introduction of language learning schools increases
the fraction of learners with respect to self-learning only

_ Performing similar direct comparisons between the pzﬁrﬁ)((lo,f) and
(I,1), respectively, it is easy to see that (ix I” and (i) " < I. It follows that
I<1” <.

The results of these comparisons are summarized in PrapoSit

Proposition 9 If E = F, the fractions of learners of the foreign language corre-
sponding to (i) self-learning only, (ii) a two-sided platf, (iii) myopic local
monopolies and (iv) sophisticated local monopolies satisé following in-
equalities

<<l <.
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The two propositions show that any type of school inducessnagents to
learn the language of the other community than if there islsalning only. If the
goal of a two-community state is to have more people leartiiedanguage of the
other community, private schools always help. However,eséonms of competi-
tion are better than others. The two-division platfaa Berlitz, which maximizes
its joint profit over the two regions is the less satisfactsigce it is the institution
that is closer to a monopoly. Myopic monopolies, one in eachraunity, do better,
because they both neglect the interaction between theketsaand, thus, discard
the competitive pressures generated by this interactigrtoBtrast, more competi-
tion is introduced when the two local monopolies behave iophisticated way by
taking into account strategic choices in the other communit

The models are too complex to fully analyze the welfare cqgueaces in
each setting, especially when the populations are diffeneihe two communities.
Our hunch is that if the populations are equal, the rankingelfare is likely to
be similar to the ranking of the number of learners derive@rioposition 9. By
continuity, the result would also hold for communities wéimilar sizes’

6 Conclusion

The paper compares the outcomes of three different langeag@ng procedures.
In the first, learners proceed by using their own specifidtgit learn the foreign
language at a cost which varies within the population adngrtb these abilities.
In the two other settings, potential learners are assisyeldriguage instructors.
This reduces the individual learning cost, compared witfklearning. However
the subscription fee adds up to this reduced individuahiegrcost, which makes
a priori unclear whether it is better to learn by oneself or by usirgygbhool’'s
services. According to the level of the tuition fees, somiptial learners — those
with low individual learning costs — prefer to learn by theives, while those with
higher learning costs may prefer to go to school.

When the language school consists of two branches, onelirceatmunity,
and chooses tuition fees that maximize its joint profits,aim de considered as a
two-sided platform, that turns out to be a rare examplaegfativecross-network
externalities: the more people in a foreign community leagnown language, the
smaller my own interest to learn theirs.

5See also Nocke, Peitz and Stahl (2007) who analyze the coesees of different forms of
ownership of a monopoly platform on welfare. Similar techrés could be useful to analyze our
model.
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We also consider a setting in which there exists a schooladh eemmunity
that acts as a local monopolist who may or may not take intowadcthe network
effects of the other monopolist.

In spite of major differences between the three mechanigrag turn out to
be similar in their effects from several viewpoints. In faghder all mechanisms,
the fraction of learners is larger in the community with thmeadier population.
Furthermore, according to Propositions 1 and 3, both unelédesarning and the
two-sided platform, an increase in the “home” populatiotuaes the fraction of
learners in the home community, while an increase in the jadipa of the “for-
eign” community raises the fraction of learners in the home.d\Ve also compare
the total fraction of learners in each community with andhwitt schooling, and in
the case of the equal-size communities we offer a completerrg of the number
of learners in all institutional settings as a function o# thodel parameters. We
also point to some welfare implications in the case of th&qian.

It is difficult to judge whether our conclusions are robustcsi they are
obtained under a set of rather restrictive conditions, saglthe linearity of the
benefit function and Assumption (1), introduced to guamrnhe existence of an
interior solution. In spite of the difficulties inherent toig problem, our approach
nevertheless offers some insights into language learngghanisms.

7  Appendix

Lemma 1 The functiornr( pe, ps) is concave.
Proof: The Hessian matrix of the profit function can be presented as:

_E 2cr—2EF F
c—r r2—EF 2Er2—EF

and the profit function is concave if:

E 2cr—2EF
Dy =— <0
1 c—r r’—EF —

EF [2cr—2EF)? 2EF 2
— —(=—=—=1 >0,
(C_r)z r2—EF r2—ErF/) —
whereD; andD- are the relevant determinants extracted from the Hessian
matrix. Since, under (1EF > cr andEF > r?, D1 is obviously non-positive.
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After some simple algebraic transformations, the secotelaignantD, can
be written as:

E’F24+EF (2 +1?%) +c7r?,
an expression that is strictly positive. Thus, the profitction is concave.
QED.

Lemma 2 The values of the equilibrium shares of learners in both canities,
ie andl, lie strictly betweer and 1.

Proof: Consider communitg. Since the denominator in (14a) is positive, the sign
of le is the sign of the numerator which is itself a second ordeympahial
P(r) = A+ Br +Cr? where, by (1)A= 2E°F —c°E —cEF < 0,B=¢?—
EF > 0, andC = c—E > 0. It follows that P(r) is increasing for > 0.
However,P(E) = (c—E)(E — F)E > 0 and since in our case, by (1)> E,
it follows that in the range of relevant the value oP is positive, that shows
thatle > 0. The same argument is used to prove thad positive as well.
To conclude the proof, observe that since equilibriumauifees are positive,
equations (9a) and (9b) imply that both valuksandl; are strictly smaller
than one. QED.

Proof of Proposition 3
Proof of (a)

die 1F< c(c—F) N r(r—F) )

dE~ 2 \(EF—c?)?2 " (EF —r2)2

which is negative by (1).

Proof of (b).

die 1/ c(c-E) r3(r—E)
_<(EF—c2)2+(EF—r2)2)’

dF 2
which is positive by (1).
Proof of ().

The derivative of andie with respect ta, are given by

dit E(2F-EF-&)
dc (2—EF)?

http://www.bepress.com/rne/vol10/iss1/1 18
DOI: 10.2202/1446-9022.1185



Gabszewicz et al.: Foreign Languages Acquisition

and .
dle F(2cE-EF-¢)
dc (CZ _ EF)2
respectively. Consider first the case whére< E. The first derivative is
always negative, as the second-order polynonmi&l 2 EF — ¢ has no real
root. However, the second is positive for all values ef{E —VE2—EF,E4+VE2- EF}

and negative elsewhere. Since, by (L}, E, it follows that the above deriva-
tive is positive forc € (E, €), equal to 0 wher = € and negative for alt > €,

wherec’=E +vE2 —EF.

If F = E < c, both derivatives are negative as

Y

diy die  E

dc dc (c+E)?

QED.

Lemma 3 The sign of the denominator of— It is negative.

Proof. Under assumption (L)EF —r? is negative. Accordingly, if we prove
that the sign of the expression4? — c2EF — r°EF — 6¢rEF + 4E2F2 is
positive, the proof of the lemma is complete. This expressawrites as
4c?r? + EF(4EF — 4cr — 2cr — ¢® —r?). Again by assumption (1), the sign
of the expression in the parenthesis is negative. Accolgiifgve take the
highest admissible value for the prod&f, namely,EF = r2, and show that
the expression is positive for this value, the same sign lghioaid for any
smaller admissible value of the produeE. Substitutingr? to EF in the
above expression, we get

Ac®r? 4+ r2(4r? — dcr — (c+1)2) = r?(3c2 4 3r2 — 6er) = 3r2(c—r)2 > 0,

which completes the proof of the lemma. QED.
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