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ABSTRACT

This paper analyzes patterns of majority language acquisition in an economy consisting of a
majority group and multiple minority groups. We consider contexts in which allows individuals
choose among three options: full learning, partial learning, or no learning of the majority language.
The key innovation in our approach is the introduction of a conformity factor in language
acquisition, where peer pressure and community status may outweigh communicative and
economic incentives for some individuals. Notably, we identify a non-monotonic relationship
between the level of conformity and the distribution of full learners, partial learners, and non-
learners in equilibrium. This finding is significant for policy considerations, as small adjustments in
language acquisition costs may unpredictably influence language acquisition patterns across
minority groups.
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1 Introduction

In this paper, we analyze economies with multiple minority groups, each exhibiting dis-
tinct patterns of language acquisition of a majority language. Our approach is grounded
in the game-theoretical model by Selten and Pool (1991)[16], which assesses individuals’
incentives to learn another language through a cost-benefit analysis. This model contrasts
the benefits of language acquisition with the associated learning costs, where benefits may
include improved cultural, social, and economic opportunities. In the case of asymmetric
information (Armstrong, 2015[2|), proficiency in the majority language can serve as a
credible signal to employers, indicating the capabilities of a multilingual employee.

Church and King (1993)[10] explored a variant of the Selten and Pool model involving
two linguistic groups, where each agent speaks their native language and contemplates
learning the other. In their model, learning costs (or aptitudes) are assumed to be ho-
mogeneous across members of each group, leading to a corner solution in which only
one population adopts the other language. Later, Lazear (1999)[14] and Gabszewicz et
al. (2011)[11], with further insights from Ginsburgh and Weber (2020)[12], introduced
heterogeneous learning costs within the Church and King framework. This adjustment
generated interior Nash equilibria and closed-form solutions, where both populations ac-
quire the non-native language to some extent. The proportion of learners in each group
depends on population size and the costs of learning.

The above frameworks lead to potential inefficiencies, as equilibrium levels of language
acquisition fall short of socially optimal levels. Intuitively, due to network externalities,
individuals in one community rely on members of another community to learn the majority
language. This suggests that subsidizing language acquisition costs could be vital for
enhancing overall social welfare.

We explore how minority agents make language acquisition decisions within an econ-
omy with a majority group and multiple minority groups. In particular, we postulate that
minority agents incorporate both intrinsic payoffs and social factors when making their
language decisions. Minority agents whose language decisions deviate from the social
norm, modeled as the average language choice within their group, experience peer pres-
sure from other agents in the group (Besley and Coates 1992[5|; Austen-Smith and Fryer
2005[3]). Our approach to modeling conformity, which penalizes language choices that
differ from the group’s average choice, aligns with the approaches of Jones (1984)[13],
Bernheim (1994)[4], and Brock and Durlauf (2001[8], 2002[9]), where individuals care

about status as well as “intrinsic utility” (which refers to utility derived directly from



consumption). When status is sufficiently important relative to intrinsic utility, a large
number of individuals conform to a single, homogeneous language acquisition choice, de-
spite heterogeneous underlying levels of linguistic aptitude.

To be specific, we examine an economy where a majority language is spoken by the
majority /dominant group, alongside several distinct minority languages used by various
minority groups. For simplicity, we assume that members of the majority group, due to
the small size of minority population and the cost associated with learning, do not acquire
minority languages or only to a negligible extent. Minority agents, on the other hand,
aim to learn the majority language, incurring learning costs, in order to access broader
market and social opportunities within the economy.

As noted by Brock et al. (2024)[7], immigrants in economies with a dominant native
language show significant variation in their acquisition of the majority language. Data
from Brock et al. (2024)[7] indicate that a considerable proportion of immigrants to
English-speaking countries (such as the United States, United Kingdom, Australia, and
Ireland) attain only an intermediate level of English proficiency. Building on this, we
depart from the binary model of full or no language acquisition and instead allow minority
agents to choose among three levels of majority language acquisition: full, partial, or none,
with each option offering different communicative benefits and associated costs. Unlike
Brock et al. (2024)[7], our model also incorporates social costs for minority agents whose
language choices diverge from the average level within their group. This social cost is
influenced by a conformity parameter, w, where a higher w reflects a stricter social norm
and results in greater peer or social pressure.

We examine the interior language equilibrium in both the traditional binary language
acquisition model and the model with partial language acquisition. In the binary case, we
find that the equilibrium number of language learners is consistently monotonic in relation
to the degree of conformity: if, without conformity (w = 0), learning is the more popular
choice, then greater social pressure drives more minority agents to learn the majority
language. Conversely, if learning is less popular at w = 0, increased social pressure results
in fewer minority agents choosing to learn the language in equilibrium.

In contrast, the partial language acquisition scenario yields a wider array of outcomes.
Specifically, we observe a non-monotonic relationship between conformity and the number
of full learners, partial learners, and non-learners in equilibrium. This non-monotonicity
can lead to complex dynamics, where even minor changes in language acquisition costs
or communicative benefits can result in significant shifts in language acquisition patterns

among minority agents.



The chapter is organized as follows: Section 2 introduces the model of language econ-
omy under conformity. We examine the benchmark case of the binary choice of language
acquisition in Section 3. Section 4 presents the theoretical and numerical analysis of the

model with partial language acquisition. Finally, Section 5 provides concluding remarks.

2 A Language Model with Conformity

Consider an economy consisting of (n + 1) groups, a majority group B and n minority
groups S;, where i € {1,...,n}. The population size of B is A, and the population size
of each S; is normalized to 1, with A > 1.

Each group is endowed with a unique language, and we denote the majority language
as b. Minority agents have the option to fully acquire, partially acquire, or not acquire
language b at all. To model language acquisition costs, we assume that minority agents
are heterogeneous and distinguished by a linguistic cost parameter 6, which is uniformly
distributed in [0,1]. The costs of fully and partially learning b for a type-6 minority
agent are denoted as £;0 and €,0, respectively, where ¢ > £, > 0. Choosing not to learn
language b incurs no cost.

To model communicative benefits, we assume each agent is randomly matched with
another agent in the economy for bilateral trade, where successful trade depends on the
agents’ ability to communicate. Specifically, the communicative benefit function for a
minority agent who fully or partially acquires b is linear: the benefit is 1 if the agent fully
learns b and interacts with someone (either a majority or minority agent) with a common
language; « if the agent partially learns b and meets someone with full proficiency in b;
and o if both agents only partially know b. Here, o € (0, 1) represents the communication
effectiveness of partial learning within the economy.

In addition to the (intrinsic) language acquisitions costs, we assume that each minority
agent also cares about his social status and wants to conform to the popular language
choice made by other agents in their group. To be specific, a minority agent’s total payoff

from a language decision a, which can be fully learning (a = 1), partially learning (a = %),



or not learning the majority language (a = 0) is

“Intrinsic Payoff from a ” — w (a — Ea)”

— “Communicative Benefit from a ” — “Learning Cost of  ” — w (a — Ea)®. (1)

The agent’s incentive to conform to other minority agents’ language choices is captured
by “w (a — Ed)g,” which measures the distance between the minority agent’s choice a and
the agent’s minority group’s average choice [Ea, and the minority agent suffers more if his
choice a is farther away from the most popular choice in his group.? Here w > 0 is the
conformity parameter and a larger w implies a higher cost from not conforming.

We follow Brock et al. (2024)[7] in defining intrinsic payoffs and strategies of minority
agents. Specifically, a minority agent chooses to whether fully (F), partially (P), or not
(N) learn b. A group strategy for S; is o; : [0,1] — {F, P, N} and a pure strategy of a
type-0 minority agent in S; is 0; (6) € {F, P, N}. Let 0 = (04, ...,0,,) be a strategy profile

for all minority agents. The intrinsic payoff of a type-0 agent in S; given o is:

w8 =100+ [ g @) o -cwm@) @

where communicative benefits g (-) and learning cost ¢ (+) are such that

g(o;(0)) =1 and c(o;(0)) =40 if o, () =F,
g(o;(0)) =a and c(o;(0)) =4,0 if o;(0) =P,
g(o;(6)) =0 andc(o;(#)) =0 ifo;(8) = N.

In other words, the total benefit of o; (0) is the sum of the communicative benefit with 6’s
own people in S; (i.e., 1), the communicative benefit with majority agents (i.e., Ag (o; (9))),
and that with minority agents in group S; (i.e., folg (0:(0)) g (0, (t))dt).* Finally, our
solution concept is symmetric pure-strategy Nash equilibrium, where agents in different

minority groups choose the same strategy if they share the same linguistic type 6.*

'In measuring the three actions, without loss of generality, we adopt the specification of “1” for full
learning, “%” for partial learning, and “0” for no learning. Other specifications will also work and will not
qualitatively change our results.

2Such conformity incentives can come from peer pressure from fellow minority agents, identity (psy-
chological) cost from standing out in the group, etc.

3In equation (2), we simplify by directly using the measure of each group to represent communicative
benefits, instead of the probability of meeting agents from each group.

4See Section 3 of Brock et al. (2024)[7] for a complete and rigorous definition of our symmetric
equilibrium concept.



3 Binary Language Acquisition with Conformism

As a starting point, we consider the traditional approach in the literature, where language
acquisition decisions are binary: a minority agent either fully learns the majority language
or does not learn it at all. This binary framework can be viewed as a special case of our
model with a = 0, meaning that partial language learning provides no communicative
benefit and is therefore never an optimal choice.

Given the payoff specification in (1), a minority agent’s payoff with conformity from

full learning F' (hence a = 1) is
L+ A+ (n—1)0; — 007 —w (1 —05)%,
while a minority agent’s payoff with conformity from no learning N (hence a = 0) is
1—w(0—6;)>.
Recall that in calculating the above payoffs, we directly use the measure of each group to

represent communicative benefits, instead of the probability of meeting agents from each

group.
An interior symmetric language equilibrium, if exists, is determined by an indifferent

type 9? satisfying:
L+ A+ (n—1)07 — 008 —w(1-08)" =1-w (67)".
We can explicitly solve for 9? to be

o lp4+1—n—2w
07 € (0,1) ifly+1—-n—2w>XA—w>0.

Notice that the indifferent type QJ]? can also be understood as the measure of full

learners in equilibrium and we can compute that

dif 42—l -1

dw  (n42w—t;—1)"

And one can verify that
a7

dw

<0if by >n+2\ -1,
do®

= >0if by <n+2\ -1

In other words, if the learning cost ¢ is large, the measure of full learners decreases as
conformity concerns (w) become more significant, while if the learning cost ¢ is small, the

measure of full learners increases as conformity concerns become more significant. The



intuition is straightforward: when conformity is absent (w = 0), a large ¢; implies that
few minority agents are learning the majority language and hence ‘not learning’ is the
more popular choice in the minority group. As w increases from 0, conformity concerns
impose relatively large cost on language learners (compared to non-learners), forcing some
of them to shift to not learning the majority language. A larger w will then shift more
minority agents to the choice of not learning. The rationale for the case of a small £ is
analogous.

Figure 1 provides a graphical illustration of the equilibrium 62, denoted as f in the

figure with the interpretation of measure of full learners, for various specifications of £:
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Figure 1: Size of Full Learners f = 9}3 across Various ¢; in Binary Acquisition.

Consistent with our analysis, Figure 1 shows that the (equilibrium) measure of full
learners f strictly decreases in w when £; is large and f strictly increases in w when £
is small. In particular, the measure of full learners f is always monotonic in w, and such
monotonicity is driven by the dichotomous nature of language acquisition. However, as

we shall see shortly, once we introduce partial language acquisition, similar comparative



statics analysis will exhibit a wide array of variations and non-monotonicity.

4 Partial Language Acquisition with Conformity

We now incorporate partial learning and analyze symmetric language equilibrium under
conformity. Similar to the binary acquisition case, we will focus on symmetric interior
equilibria in our analysis. In this context, we refer to an interior equilibrium as an FPN
equilibrium, in which a positive number of minority agents select each level of language
acquisition in equilibrium.

First, consider a pair of indifferent types, (6¢,6,), where 6 is indifferent between
full learning and partial learning, and 6, is indifferent between partial learning and no
learning. We can explicitly express the payoffs for a f-minority agent from each learning

option—full learning (F), partial learning (P), and no learning (N )-as follows:

2
F 1+)‘+(n_1)[9f+04(6p—9f)]—€f9—w<1—9f_ep;9f>

2
P 14ar+(n—1)[ab;+a® (0, - 0)] —fpe_wc_ef_ep_ef)

2 2
ep_ef ?
N : 1-w(b;+ 5

To analyze the equilibrium with conformity, we first revisit the equilibrium analysis in
Brock et al. (2024)[7] where w = 0. When there is no conformity, a symmetric Interior

Equilibrium is characterized by a pair ( s 8;) such that:

L+ A+ (n—1) [0+ (0,—07)] — (0 =

p
1+aX+ (n—1) [ad) +o? (6, — 07)] — 6,0]

L+ad+ (n—1) [ad)+a? (6, —07)] — 4,0, =1

which leads to

;o M, (1 —a)
or = by (by = p) + (n — 1) (20, — a?lp — £,)] )
9;) _ al (ﬁf — ﬁp) (4)

by (b — L) + (n — 1) (20, — oy — £,)
It can be shown that an interior equilibrium exists under certain parameter constel-

lations.® Hereafter, we will impose such parameter restrictions, which are sufficient for

®See Proposition 3 in Brock et al. (2024)|7].



the existence of an interior equilibrium (1 > 6, > 0% > 0), called the FPN equilibrium
previously when w = 0. Specifically, define “relative costs” of full learning and partial

learning respectively as:

Intuitively, L; and L, are “cost and benefit” ratios of full learning and partial learning.

We impose Assumption 1 throughout:
Assumption 1 The parameters (A, n,l¢, {,, ) satisfy that Ly > L, > 1.

By Assumption 1, the relative cost of full learning is strictly greater than that of partial
learning and both are strictly greater than 1. In particular, this assumption guarantees
that partial learning is not “skipped” in equilibrium and the most inefficient type 6 = 1
finds it optimal to choose no learning.

We now introduce conformity, i.e., w > 0. Under Assumption 1, an interior equilibrium
also exists when w > 0, as long as w is small. As before, we can characterize the equilibrium
cutoffs, denoted as (0y,6,) with 1 > 6, > 6y > 0, as the solutions to two familiar

indifference conditions:

0,—0;\"
1+)\+(n—1)[9f+04(9p—6’f)]—Efé’f—w(l—ef—pr)

1 o\ 2
= 1+ar+(n—1)[ab;+ o’ (6, — by)] —épﬁf—w(——ef—ep ef) (5)

2
L+aX+(n—1) [ad; +a* (6, — 0;)] _gpep_w<%_0f_0p;0f>

zzl_w@f+%‘@)2 Q

2
To facilitate interpretation, we simplify (5) and (6) and define 0y = f, 6, =p+ f to

obtain

A= 1)(fop) — ff —w (1-f=2) =

2
aX+ (n—1) (af + a’p) — J—w(%—f—%)

aX+ (n—1) (af +a’p) — 6, (f +p) =

(318 ey

In other words, f is the equilibrium measure of full learners and p is the equilibrium

8



measure of partial learners in each minority group.

It is tedious but straightforward to derive the explicit solutions for (f,p) to be:
—4B\ + 3Bw — Dw + 4BaX + 4Da)

F= ABC — 4AD ’ (7)
B —4AN+ 3Aw — Cw +4Aa) + 4Ca) (8)
p= 1AD — 4BC '

where

A=an—-1)—{,+w,
v
27
C=(n—1)(1—a)— (b — ) +w,

D:am—ma—®+§.

B=a*(n—1)—{,+

To examine how conformity influences minority agents’ incentives to partially or fully
acquire the majority language, we now perform comparative statics analysis as before.
Given the complexity and number of parameters in our model, explicit analytical analysis,
while possible, is tedious and may not yield clear insights. Therefore, we will rely primarily
on numerical methods for this analysis. Moving forward, we divide our discussion into

three cases based on the size of the partial learning cost, £,.

Remark 1 In our numerical analysis, we will ezamine scenarios where the conformity
parameter w can be either small or large. Importantly, recall that Assumption 1 only
guarantees that the FPN-equilibrium characterized in (7) and (8) is interior when w is
sufficiently small. While the general explicit conditions for the FPN-equilibrium in
(7) and (8) to be interior are analytically difficult to obtain, the interior equilibrium
requirement can be readily implemented in our numerical analysis. In particular, all our

future numerical equilibrium outcomes (as shown in Figures 2, 3, 4) will be interior.

Small Cost for Partial Learning

Consider first the case where partial learning is relatively easy, i.e., ¢, is small. This
implies that when there are no conformity concerns (w = 0), the most popular language
acquisition choice is partial learning. At this point, if we introduce a small degree of
conformity (i.e., w is small), the additional cost from conformity pressure pushes some
previous full learners and non-learners to partial learning, implying that the measure
of partial learners p strictly increases in the neighborhood of w = 0. If however w is

sufficiently large, or equivalently when most minority agents are learning partially, the



pressure from conformity paradoxically becomes smaller for full learners, because the
average language choice Ea moves closer to full learning a = 1. As a result, the measure
of full learners f will then strictly increase in w when w is large. Hence, overall, the
equilibrium measure of full learners f will be non-monotonic in w: f will be decreasing
when w is small but increasing when w is sufficiently large. Figure 2 provides a graphical

illustration.®

6As we have mentioned in Remark 1, in conducting the numerical analysis in Figures 2-4, we have
imposed the restriction that all the outcomes in the figures are indeed interior equilibrium outcomes, i.e.,

fvf+p71_f_p€(071)
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Figure 2: Measures of Language Learners When Partial Learning Cost is Small.

Specifically, Figure 2 shows the measures of full learners (f), partial learners (p),

and non-learners (1 — f — p) as functions of the conformity parameter w, under a small

partial learning cost ¢, and various specifications of the cost of full learning ¢;. One can

see that while the measure of partial learners p strictly increases in w and the measure

of non-learners (1 — f — p) strictly decreases in w, the measure of full learners f is non-

monotonic and is U-shaped in w. This can have interesting implications. For example,



ceteris paribus, we may observe high proportions of full learners with both strong and
weak conformity concerns (large w and small w).

Another interesting phenomenon in Figure 2 is that the measure of partial learners p
as a function of w rotates (clockwise) around p = 0.62 as ¢y increases. In particular, this
can indicate that if a benevolent social planner provides subsidies for fully learning the
majority language, which effectively decreases ¢, then the measure of partial learners can

either go up or go down, depending on the size of w.

Intermediate Cost for Partial Learning

Next consider the case where the cost of partial learning /£, is at an intermediate level. If
at the point where w = 0 there is a non-negligible measure of partial learners (i.e., p is
not too small or too large), then as w increases from 0, minority agents who fully learn or
do not learn at w = 0 will be attracted to partial learning due to the conformity pressure.
As a result, p increases in w initially (and f and (1 — f — p) are decreasing in w). Next,
as w becomes larger, conformity concerns will then dominate. If the dominant choice is
either not learning or full learning, the measure of partial learners p will then decrease in
w, leading to non-monotonicity of p in w. Similar non-monotonicity can arise for either
f or (1 — f—p), depending on parameters. Figure 3 illustrates such non-monotonicity

when the dominant choice at w = 0 is no learning:
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Figure 3: Measures of Language Learners When Partial Learning Cost is Intermediate.

Figure 3 similarly shows the measures of full learners (f), partial learners (p), and non-
learners (1 — f — p) as functions of the conformity parameter w, under an intermediate
partial learning cost ¢, and various specifications of the cost of full learning ¢¢. In the
particular numerical setting, the dominant acquisition choice is no learning for all w. In

this case, while the measure of full learners f, the least popular choice, strictly decreases in

13



w, the measure of partial learners p and the measure of non-learners can be non-monotonic
(bell-shaped or U-shaped) in w. Similar to our illustration for the case of small cost of
partial learning, such non-monotonicity can have interesting implications: everything else
fixed, we can observe similar proportions of partial learners and non-learners with both
strong and weak conformity concerns (large w and small w).

An addition phenomenon that is worth pointing out here is that as w becomes suffi-
ciently large (but not prohibitively so), while the measure of full learners can decrease to
zero, there will always be a positive measure of minority agents who will partially learn
the majority language. In particular, such agents have high language learning aptitude
(i.e., low #) and will still partially learn the majority language, even with large conformity

pressure.

Large Cost for Partial Learning

Finally consider the case where the cost of partial learning ¢, is large. Under Assumption
1, this implies that the cost of full learning ¢ is also large, and hence the dominant
language acquisition choice is not learning for all w. In this case, it is intuitive that the
measure of full learners (f) is always strictly decreasing in w and the measure of non-
learners (1 — f — p) is always strictly increasing in w. The measure of partial learners
(p), however, can either strictly increase in w or strictly decrease in w, depending on
the measure of full learners at w = 0: if such measure of full learners is non-negligible,
while some partial learners switch to not learning, more (originally) full learners switch
to partial learning as w increases, giving rise to the phenomenon of p increasing in w.
(And the case of p decreasing in w is analogous). Similarly, Figure 4 presents a graphical

illustration.
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Figure 4: Measures of Language Learners When Partial Learning Cost is Large.

Again, Figure 4 shows the measures of full learners (f), partial learners (p), and non-
learners (1 — f — p) as functions of the conformism parameter w, under a large partial
learning cost ¢, and various specifications of the cost of full learning ¢;. Notice that this
is a somewhat extreme case where the absolute dominant language acquisition choice is
not learning. As a result, all three measures of minority agents vary monotonically in

the conformity parameter w. In addition, notice that similar to Figure 3, as w becomes

15



sufficiently large (but again not prohibitively so), the measure of full learners decreases
to zero, while the measure of partial learners converges to a same positive measure. As
before, these partial learners are minority agents with high language learning aptitude

(small #), who will still learn partially even under large conformity pressure.

5 Conclusion

In this paper, we have conducted a theoretical and numerical analysis of equilibrium
language acquisition behavior among minority agents in an economy with a dominant
majority language and multiple minority groups. Unlike previous studies on language
acquisition, we have highlighted the role of conformity concerns as a key factor in shaping
the language acquisition decisions of minority agents.

We have examined symmetric language equilibrium in both the traditional binary lan-
guage acquisition framework and the scenario where minority agents can partial acquire
the majority language. Our findings indicate that the comparative statics of minority
agents’ equilibrium language choices in the binary acquisition setting are relative simple
and always monotonic. In contrast, a similar analysis for the partial acquisition setting is
considerably more complex and may exhibit non-monotonicity. Technically, the complex-
ity arises because changes in the number of partial learners are influenced by flows from
both full learners and non-learners as the conformity parameter varies, leading to much
richer dynamics than in the binary acquisition setting.

Importantly, our results demonstrate that policy implications derived from an analysis
of the traditional binary language acquisition with conformity can be misleading. In
particular, our findings offer insights into effective language policies in economics where
multiple levels of language acquisition are present.

While we have focused here on conformity or external peer pressure as a crucial factor
in individual language acquisition decisions, one cannot ignore identity, a person’s sense of
self which has been brought into economic literature by Akerlof and Kranton (2000)[1].”
Bretton (1976, p.447)[6] highlighted the impact of identity on linguistic choices, noting
that “language may be the most explosive issue universally and over time. This is mainly
because language alone, unlike all other concerns associated with nationalism and eth-
nocentrism ... is so closely tied to the individual self.” Future research on language
acquisition should, therefore, integrate both external peer pressure and internal identity

considerations to better capture language acquisition patterns in our rapidly changing

"For more recent contributions on the topic, see the survey by Norris (2019)[15].
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