A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Gallice, Andrea

Working Paper

Education, Dynamic Signaling and Social Distance

Munich Discussion Paper, No. 2007-5

Provided in Cooperation with:

University of Munich, Department of Economics

Suggested Citation: Gallice, Andrea (2007) : Education, Dynamic Signaling and Social
Distance, Munich Discussion Paper, No. 2007-5, Ludwig-Maximilians-Universitat Minchen,

Volkswirtschaftliche Fakultat, Miinchen,
https://doi.org/10.5282/ubm/epub.1364

This Version is available at:
https://hdl.handle.net/10419/104218

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.5282/ubm/epub.1364%0A
https://hdl.handle.net/10419/104218
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

LUDWIG-

MAXIMILIANS-
I_IVI u UNIVERSITAT .
MUNCHEN VOLKSWIRTSCHAFTLICHE FAKULTAT

Andrea Gadllice:

Education, Dynamic Signaling and Social Distance

Munich Discussion Paper No. 2007-5

Department of Economics
University of Munich

Volkswirtschaftliche Fakultat
Ludwig-Maximilians-Universitat MUnchen

Online at http://epub.ub.uni-muenchen.de/ 1364/


http://www.vwl.uni-muenchen.de/

Education, Dynamic Signaling and Social Distance

Andrea Gallice*

University of Munich
and

Furopean University Institute

Abstract

The paper enriches a standard signaling model of education with issues of social distance defined
over educational achievements. More specifically it considers the effects that the presence of conformist
and status seeking individuals has on educational dynamics. Under very reasonable assumptions about
the composition of the society, the model endogenously displays a growing average level of schooling. As
education rises, signals get noisy and potentially harmful for what concerns firms’ profitability. Firms,
in order to adjust their screening process, react with an increase of their educational requirements. All

these dynamics are in line with recent trends and other stylized facts about education.
Keywords: education, signaling, status seeking, conformist behaviour.

JEL classification: 120, D70, D82.

1 Introduction

In the last decades average educational level has been constantly increasing in almost every European
country. Eurostat (2001) reports for instance that in 2001 over 75% of 25 to 29 year old had completed
at least an upper secondary education compared with 52% of people aged 50-64. Or yet (Eurostat, 2005)
that the total number of graduates in the EU25 increased by more than 30% between 1998 and 2003. The
causes that have contributed in shaping such a massive phenomenon are obviously manifold: favourable
sociopolitical situation, increasing wealth, sustained unemployment rates, rapid technological progress. In
addition to these explanations (and possibly to many others which have not been mentioned), this paper
shows that recent educational dynamics are easily accounted for by a simple signaling model (a la Spence,
1973) enriched by the presence of individuals that care about their relative position in the educational

distribution.

*Contact: Seminar for Economic Theory, Ludwig Maximilians University (LMU), Ludwigstrasse 28 (Rgb), 80539 Munich.
Email: andrea.galliceQeui.eu.



There are two kinds of reasons because of which people may care about their relative level of education.
First, there are material reasons related with the chances of finding an adequate job in the labour market.
In fact, together with the increase of the general level of education, or better as a consequence to it, the
“value” of a given level of schooling has been decreasing. For instance holding a bachelor’s degree two
generations ago was really a valuable asset as well as an effective signal to send to the labour market.
Nowadays the same degree is much less informative and individuals need higher qualifications in order to
differentiate themselves.

Second, there are social and psychological reasons given that the level of education is a signal that
individuals send not only to the firms but also to the rest of the society. In many social contacts there
is in fact a favourable bias towards more educated individuals as people are usually willing to interpret
education as a proxy for respected qualities like brightness, knowledge and persistence. At the opposite,
individuals with a low level of education are often stigmatized, no matter their effective abilities. Again
this social evaluation of a given level of schooling depends on the average level in the society.!

Therefore an individual who has to decide about his level of schooling must consider not only his
absolute level but also, and possibly mainly, his relative one. This means that individuals’ preferences
about education are interdependent, a feature which is usually neglected by standard models of educational
choices. An example that clarifies how the effectiveness of this double signaling effect (towards the firms
and towards the rest of the society) is related with the average level of education is the one of a student
who gets a high grade in an important exam. The utility the student enjoys from such an achievement is
influenced by the average grade of the class. In fact, if the average is low, the signal the student sends to
the teacher is more informative and thus it is more likely to help him in his scholastic career. At the same
time the student sends a stronger signal also to his colleagues. The perception of this second component
depends on the student’s preferences. For instance his ego could be gratified or, at the opposite, the student
could feel some embarrassment in standing out so clearly.

This paper focuses on the choice about which level of education to reach, a choice that each individual
has to make considering his innate characteristics as well as his ambitions. It combines a standard model
of signaling with theories of social distance. More precisely the paper analyzes educational dynamics in a
population in which heterogeneous agents have different productivity as well as different attitudes about
their relative educational achievement. Some individuals, possibly the majority, are not influenced by
social distance considerations (independent individuals), some try to differentiate themselves and reach
a high status (status seeking individuals), some others adopt a more conformist behaviour (conformist
individuals).

The presence of non selfish agents considerably modifies standard results of static signaling models.?
In particular, under very weak assumptions about the composition of the society, the model endogenously
displays a growing level of average education. For instance education is likely to increase even in a purely

conformist society provided that the average productivity level is not too low. It is shown anyway that

IDifferent individuals can be more or less sensitive to social pressures of this kind. For a specific empirical evidence about
the effects that social considerations may have on educational choices see Cipollone and Rosolia (2004).

2Non selfish players are agents whose behavior is affected by the one of some other individual or reference group. See for
instance Fehr and Fischbacher (2002).



the existence of agents with interdependent preferences, though necessary in the context considered, is
not sufficient to trigger some positive educational dynamics. The model also rationalizes some other
stylized facts. In fact, as average education increases, the signals the workers send to the labour market
get less informative and potentially harmful for what concerns firms’ profitability. Therefore employers
progressively become more demanding in setting their educational requirements.

The paper is organized as follows: Section 2 reviews the relevant literature; Section 3 introduces and
solves a repeated signaling game enriched with concerns about social distance. Section 4 studies the
dynamics of the average educational level in the society. Section 5 analyzes the behaviour of the firms.

Section 6 concludes.

2 Related literature

In this paper we provide an explanation for the increase in education of the last decades which is based on
the combination of a signaling model with theories of social distance and interdependent preferences. This

section briefly reviews the relevant literature in these three areas.

Increase in education. Various are the reasons that can explain the positive trend of average education
in developed countries. A first and pretty obvious explanation is that people study more because, in doing
so, they expect to get higher wages. Indeed the positive relationship between schooling and earnings is
generally confirmed (see, among many, Ashenfelter et al. (1999) or Psacharopoulos and Patrinos (2004))
by the estimation of Mincerian equations.®> Related to wage expectations is the literature that focuses on
the effects that skill biased technological progress had on the wage distribution (see for instance Heckman
et al., 1998). The idea is that the wage gap between unskilled and skilled workers widened considerably,
providing incentives to pursue a higher level of education.

From a social point of view the increase in education can be seen as an investment in human capital
which has beneficial effects on economic growth (Barro, 2001).* Indeed many government policies have
been designed with the scope of raising the educational level in the society: increase and diversification of
the supply of education, subsidies and other incentives, increase of the years of compulsory schooling. On
the demand side, individuals face a trade off between studying and working and this trade off is affected by
labour market conditions. For instance in periods of high unemployment the opportunity cost of proceeding
in schooling is lower. Empirical evidences about this relationship appear in Giannelli and Monfardini (2000)
and Dellas and Sakellaris (2003).

Signaling. The concept of signaling has been introduced in the seminal paper by Spence (1973) and
rapidly became an important branch of the highly dynamic economics of information. Riley (2001) presents
a very rich overview of all the applications that signaling models found. Signaling is an attempt to solve
problems of asymmetric information. In such a situation the informed agent may have incentives to adopt

behaviours (signals) that reveal some of his unobservable characteristics to the uninformed party. In

3 After Jacob Mincer who was the first one to study the relation between labor income and schooling in 1958.
4The book by Becker (1993) offers a deep analysis of the effects that education, training and on-the-job experience may
have on an individual’s human capital.



Spence’s model the signal is the level of schooling an individual acquires. In fact education is assumed to
convey information about unobservable and innate productivity.

Signaling games often have multiple equilibria. In some of these equilibria individuals with different
characteristics send different signals (separating equilibria), in others they adopt the same behaviour such
that signals are uninformative (pooling equilibria). Various concepts of equilibrium refinements have been
proposed. The intuitive criterion (Cho and Kreps, 1987, see section 3.1 for an example) emerged as the

leading one.

Social distance and interdependent preferences. Day to day life is plenty of evidences about individ-
uals’ preferences being somehow interdependent. Indeed to consider interdependent preferences means
to acknowledge that sentiments like pride, esteem, shame or acceptance do affect agents’ choices. The
investigation of these issues started with the study of individuals’ consumption patterns. In fact people
usually care not only about their absolute level of consumption but also about their relative one. Due-
senberry (1949) includes the average level of consumption into the utility function that individuals have
to maximize so that an agent increases his utility if she is able to “beat the average”. A slightly different
methodology has been followed by Pollak (1976) who models preferences that depend on other people’s
past consumption. This way agents’ behaviour is not strategic and the model becomes analytically more
tractable. From a more theoretical point of view the incentives that move status seeking individuals were
first described in Frank (1985). Robson (1992) considers the situation in which people are interested in
the ordinal rank they occupy in the distribution of wealth while Hopkins and Kornienko (2004) study the
case in which utility is affected by the amount of general consumption as well as by the consumption of a
particular good which defines the status.

When preferences are defined over the relative amount of consumption or wealth, it is natural to assume
a tendency towards a status seeking behaviour. Still, in other contexts, a more conformist attitude can
be the rule rather than the exception. The classic work about conformism is Jones (1984) who studies
examples of social influences in a college environment, in the army and in the workplace. Focusing on
the last example, Jones analyses the effort workers decide to exert. Given that extreme behaviours are
stigmatized, slowest (fastest) members of the working group feel the pressure to speed up (slow down).
Moreover new workers imitate the behaviour of older colleagues. Evidences of these kinds of peer pressures
come also from experiments (Falk and Ichino, 2003) while a more theoretical analysis of this tendency
towards conformism is given by Bernheim (1994).

To sum up both status seeking and conformist individuals care about the social distance between
them and some reference group. Because of this fact, externalities arise in both cases and thus the social
efficiency of the final outcome is not ensured. Using simple formulations of utility functions, Akerlof (1997)
shows that status seeking behaviour usually leads to overindulge in the status-producing activity (ex. over

5

consumption).” The outcome deriving from conformist behaviour can instead range from underprovision

to overprovision.

5In an older paper, Akerlof (1976) describes the so called rat-race mechanism. The probability of winning a prize increases
with the effort the agent exerts; given that everyone tries to beat the others this mechanism leads to an overprovision of effort.



3 The model

3.1 A basic signaling model

Consider a population of potential workers.5 A proportion ay, € (0,1) is characterized by a high produc-
tivity (6), = 2) while the remaining part (oy = 1 — a) has a low productivity (6; = 1). At least two firms
compete in order to hire them. These firms are not able to distinguish between the two categories given
workers’ observable characteristics. Then, if no signals were available, firms would offer a wage equal to
the average productivity w = 6 = 2ay, + oy, with w € (1,2). A more efficient outcome can be achieved
through signaling.

Assume that firms have some beliefs about workers’ productivity, i.e. they think that there exists a
certain level of education €, such that, if worker i acquires a level of education e; > €, then the candidate
must be highly productive. On the other side if e; < € then it must be the case that the individual has a
low productivity. Given these beliefs and the specific costs of education (high types have a cost which is

half of the cost of low types), the utility functions of the workers take the following form:

Un(e) =2 — ze Ule) =1 — €2

Optimal educational levels have to be found subject to two incentive compatibility constraints which
require high productivity individuals not to have any incentive in pretending to be low productivity types

and vice-versa:

1
275321 1>92—¢2

The constraints are satisfied by é € [1, \/5] With any of these levels of education, different types of
agents choose different levels of education (we restrict our attention to separating equilibria). In particular
low productivity workers choose ¢; = 0 and high productivity workers choose e;, = €. Among all these
perfect Bayesian equilibria, the intuitive criterion (Cho and Kreps, 1987) selects the least cost separating
equilibrium: low productivity workers get the minimum level of education (e; = 0) while high productivity
workers choose e; = 1. This is the lowest possible level of education which cannot be profitably mimicked

by low types. It follows that the average level of education in the society is given by € = ay,.

3.2 A richer framework: signaling and social distance

Spence’s signaling game covers only one period of time, i.e. it models the choices of a single generation
of workers. Therefore its results are essentially static. Results remain static even considering a repeated
version of the game (subsequent cohorts of workers facing the one shot signaling game). In fact, assuming

average productivity to be equal among different generations, average education would remain constant

6The model is almost identical to the one presented by Spence (1973) and it provides the starting point for the analysis in
the next sections.



over time at the level &, = «y,. In the standard model, firms’ beliefs match workers’ actual productivity
such that neither workers nor firms have any incentive to modify their strategies.”

We study a richer framework that may display some dynamics. In our game two subsequent cohorts
participate in a signaling game. FEvery cohort is formed by many individuals and every individual is
characterized by a certain level of productivity and by some social preferences. Both the productivity level
and the social preferences are assumed to be innate and fixed. In fact, prior to any decision of any players,
two simultaneous moves of Nature determine the composition of each cohort. As in the standard model
agents are split into two classes according to the (low or high) productivity. The other move of Nature
defines the social preferences with respect to the average education in the society: some individuals, possibly
the majority, simply do not have social preferences (lower index 4, for independent) and they are therefore
analogous to the agents in Spence’s model, some are characterized by a conformist behaviour (lower index
¢), some others are status seeking (lower index s).

Each cohort of potential workers, whose size is normalized to 1, is thus partitioned as shown in Table
1. Obviously ay; € [0,1] for any k € {i,c,s} and any j € {l,h} and >, >, ax; = 1. The two cohorts are
identical (same size and same oy;). Therefore any movement in average education will be endogenously
created by the model and it will not be due to population growth, changes in the productivity level or in

the social preferences of the agents.

low productivity (I) high productivity (h)

independent (%) a; Qi
conformist (c) Qel Qeh
status seeking (s) Qg Osh,

Table 1: the composition of each cohort of individuals.

Once that Nature has moved the following happens:

e ¢t = 1: the first cohort of workers plays the signaling game.

e ¢t = 2: the second cohort of workers plays the signaling game.

We are interested in studying the dynamics of the average level of education. We indicate with &; the

weighted average of the levels of education chosen by each class at time ¢.

& =0 aner;  kelicst, je{lh}

Before introducing the utility functions that characterize each class of individuals and whose maximiza-
tion will lead to the optimal e’}cj, we discuss two assumptions that underpin the analysis of this two stages

game.

"Indeed the original paper postulates these self-confirming beliefs of the firms exactly to avoid studying a non stationary
system (cfr. Spence, 1973, pp. 360).



1) Players that in ¢ € {1,2} care about their relative educational position (i.e. conformist and status
seeking individuals) are influenced by é;_1, the average level of education that emerged in period ¢t — 1. In

other words players are myopic.

Non selfish individuals consider the current average educational level and not the one that will arise
at the time they will enter in the labour market.® Such an unsophisticated behaviour seems to be very
common and a similar approach is usual in the literature (see for instance Pollak, 1976 and Jones, 1984).
In the context of our model this means that social preferences do not play any role in ¢ = 1 (because
there is not an average level &) while they matter in ¢ = 2 where agents’ behaviour is influenced by the
realization of €;. Indeed the game in the first period exactly resembles a standard signaling model and it

just provides a starting point upon which the model develops in ¢t = 2.

2) Firms maintain the same hiring strategy throughout the game.

Firms offer a wage w = 1 to any individual whose educational level is such that 0 < e* < 1 while they
offer w = 2 to all those agents with e¢* > 1. This policy ensures a perfectly effective screening process in
t =1 (standard signaling game) and firms stick to it also in ¢ = 2. Firms are not forward looking and they

may be surprised if individuals in ¢ = 2 behave differently with respect to their predecessors.

The fact that both the workers and the firms are myopic makes the analysis that follows depart from a
standard rational one. Still it can be shown that the alternative assumption of workers and firms having

perfect foresight would actually amplify the movements in the average level of education.

3.3 Timet=1

In the first period individuals’ choices are not influenced by social preferences because there is not a current
average level of education to which to compare. This stage is analogous to the standard signaling model
presented in Section 3.1. Therefore low productivity workers get a level of education equal to 0, while high
productivity individuals choose a level of 1. Optimal levels of education are thus e}, = e}, = e, = 0 and

e, = er, = ei, = 1. The average at the end of ¢t =1 is €, = v + aen + e = D), Qi

3.4 Timet=2

At the beginning of the second period a new cohort of potential workers faces its educational choice. The
choices of non selfish players are now influenced by their specific social preferences. Table 2 reports the
utility functions of the six categories of agents (subscripts are omitted whenever unnecessary). The wage
level is left in the implicit form w and it will be determined in accordance with the individual’s optimal

educational choice and with the hiring policy of the firms.

88till this can be a good proxy. For instance an individual considering the idea of enrolling in a one year master may
use the current average level of education for evaluating his future relative position. Another, more practical, consideration
is based on how people get informed about the available educational choices. Usual sources of information are provided by
comments of older friends and by the reading of student guides and statistics about the likelihood of getting a job with a
certain degree. All these information describe the current situation not the future one.



low productivity high productivity

independent Ug=w—é€? Uppn =w— %(32

conformist Ug=w—e*—(e—¢&)? U =w— €% — (e — &1)?
Ugi=w—e 72 (e— 81)2 if e<é; Ush= wfge 72(6 61) if e<e;

status seekers { Ug=w—e242¢1(e—&1)— 5 if e>e1 Usp=w—3%e2+2e1(e—€1)—% if e>ey

Table 2: utility functions of the six classes of individuals.

Independent players are characterized by standard utility functions a la Spence. Utility functions for
the players with interdependent preferences are slightly more complex. Beside the part which captures the
trade off between wage and cost of education there is an extra term that models the social preferences.
In accordance with many classical contributions in the field (see for instance Pollak, 1976, Jones, 1984,
Bernheim, 1994, Akerlof, 1997) this last term enters additively in the utility functions. For the reasons
which have been explained before (assumption 1), this social component is a function of €;, the average
level of education that emerged in the first period. In line with the utility functions presented in Spence’s
original article (1973), this additional part appears as an explicit function which is as simple as possible.

Conformist individuals have a preference for being close to the average. The social term in the utility
function assigns an increasing cost whenever their level of education differs from the average level €;. The
utility functions of status seeking individuals are more problematic. A differentiation has to be drawn
between two cases. If the level of education is below €; then status ambitions are frustrated. In this case
the utility function resembles the one of conformist individuals but with a higher cost for falling behind.
If, on the contrary, the educational level is above €7, then individual’s utility is increasing in this distance.
In this second case the function has to be corrected in some way. Consider for example the sh-class. The

natural formulation for the case e > &; would be Uy, = w — %62 + (e —&1)2

However this is a convex
function with no internal maximum. To have a meaningful solution the utility function takes the form
presented in Table 2

From the analysis of Section 3.1, we already know the optimal choices of individuals with independent
preferences. In particular ef; = 0 (such that w;; = 1) and e, = 1 (w;;, = 2). The following subsections are
devoted to a more specific analysis of the behaviour of each of the last four classes. After having found

optimal choices it will be possible to analyze educational dynamics between the two periods.

3.4.1 The “conformist + low productivity” class (cl)

Individuals belonging to this class face the problem maxU. where

Uale) =w—e? — (e —&1)?

which has solution é. = %él. Since &; € [0,1] it follows that é., € [O, %] confirming that agents of this

category get the low wage w = 1. Firms are in fact able to correctly categorize them as low productivity

workers. Is it always optimal for an individual belonging to this class to choose €7 To answer this



question the utility the agent gets choosing é. (function A) is compared with the utility stemming from

some alternative educational levels.

Functions B) and C) consider the choices which were made by players of the previous cohort. Function
D) depicts the utility a cl-player would get if he mimics agents belonging to the “conformist + high

productivity” class.” The following figures provide a graphical analysis of the situation.

Fig. 1.a: Utility of the cl-class. Fig. 1.b: Education of the cl-class.
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Figure 1.a plots the utility functions for &; € [0,1]. From the upper contour set of these functions, the
optimal level of education e, as a function of €; can be easily derived (Fig. 1.b). Up to a critical value of
€1 (2 0.586), the optimal choice for a cl-individual is to get a level of education equal to half of the average
level. If, at the opposite, the average level of education in ¢ = 1 is greater than the critical value, then it
is more convenient to “jump” to e, = 1. The intuition for such a behaviour is clear. In fact, as far as the
average level is low, a cl-agent can conform to it without investing too much in costly education. At the
opposite if e; is high enough it is then better to choose e’; = 1. In doing so the worker could be farther
away from €; than playing the previous strategy.!’ Still, sending the signal e, = 1, the worker is able to

make firms believe that he is highly productive such that he will be offered the high wage w = 2.

3.4.2 The “conformist + high productivity” class (ch)

Every worker belonging to this class has to solve maxU,;, where:
e

Uecn(e) =w — %(52 — (e —é1)?

9The optimal level for the ch-class is solved in the next subsection.
10Consider the case in which & = 0.6. Choosing e, = %él the distance from the average would be equal to 0.3; choosing
ec; = 1 the distance is larger being equal to 0.4.



The solution is é., = %él so that é., € [O, %} Here a problem of effectiveness of the signal arises.
Firms believe these workers to be little productive and they offer them the low wage w = 1. As in the
previous subsection, the utility a worker enjoys from choosing é., is compared with the utility he would

get choosing some other particular levels of education.

Fig. 2.b: Education of the ch—class.
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Figures 2.a and 2.b show that the optimal strategy is to maintain a level of education e}, =1 as far as
the average level in ¢ = 1 is not too low (the critical value is & =2 0.275). In doing so a worker effectively
signals his productivity and gets the high wage. Below the critical value it is instead more convenient to
choose €}, = 2¢;. When the average is very low the pressures to conform are stronger than the incentives
to signal the real productivity. Notice that there are no incentives in mimicking the behaviour of the
cl-class given that curve D) is below some other curves for any €; # 0. Still it could be the case that the

cl-class and the ch-class are pooled together at a level e* = 1.

3.4.3 The “status seeking + low productivity” class (sl)

The analysis of the behaviour of agents with status seeking preferences is more complex given the fact that
two different utility functions have to be considered. If the agent’s optimal choice is below é; then maxUy
e

has to be solved with:
Uge)=w—e?—2(e—¢1)? ife<e;

which has solution é5 = %él. Given that é, < e; the solution can be accepted. With such a choice
(és1 < 1) the worker receives the low wage w = 1. If, on the contrary, the optimal choice is greater or equal

than é; then the problem is maxUy; with :
USl(e):w—e2+2é1(e—él)—% ife>e;

10



Tt is easy to see the positive effect of an increasing distance (e — &;). This effect is amplified if the average
level in ¢ = 1 was high. Still status concerns provide a positive additional utility only if 2e;(e —é7) > %, ie.
only if the agent is able to reach a certain degree of differentiation with respect to the rest of the society.
The maximization problem has solution és5; = €;. The comparison among different choices is depicted in

Figure 3.a. Figure 3.b shows the optimal level of education for a generic sl-player.

A)Ug (26) =1-2 (&) C) Ugq (0)=1—2(6,)>
B) Uy (e1) = 1 — (&1)? D) Uy (1) = —2(&1)° + 2e,
Fig. 3.a: Utility of the sl-class. Fig. 3.b: Education of the sl-class.
1,
N
L
©
§
2 IS
= o
5 § 05}
[
A -
c 9
A
5 v
0 : : — 0 ‘ : :
0 0.25 0.5 0.75 1 0 0.25 05 0.75 1
Av. education at t=1 Av. education at t=1

In comparison with the cl-class, the si-class follows €; in a closer way (%él VS. %él) when average
education is low and it jumps before to the value e, = 1 (the critical value at which this happens is

approximately equal to 0.317).

3.4.4 The “status seeking + high productivity” class (sh)

The last class of individuals is characterized by utility functions:

Ush(e) =
Usn(e) =

—2e? —2(e—ée1)? ife<e;

1
2
1 _ _ 1 : _
562—1—261(6—61)—5 ife>e;

The maximization of the first function leads to €4, = %él which verifies the condition but it leads to
the low wage w = 1. The second function has solution és;, = 2€; which can also be accepted. Now, as
far as e; > %, players receive the high wage w = 2. If, on the other hand, &; < %, players get a level of
education ég, < 1, they do not signal their real productivity and firms offer them the low wage. Figures

4.a and 4.0 illustrate peculiar utility functions and the optimal choice e}, .

A) Un (321) =1 - 3 (@)° D) Usn (1) = 1-2(&1)* + 261
C) Usi, (281) = % with &; < %

11



Fig. 4.a: Utility of the sh—class. Fig. 4.b: Education of the sh-class.
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As far as e; < 0.5 it is optimal for a sh-player to keep a level of education e, = 1. In this case the
distance between his choice and the average level is high enough to satisfy his status aspirations. On the
contrary, if €; > 0.5, it is then better to choose e}; = 2€;. In this second case a sh-player realizes that his
status is menaced and he chooses a higher level of education in order to keep the distance from the rest of

the society.

4 Education dynamics

Having solved for the optimal behaviour of the six classes of agents it is now possible to focus on e, the
average level of education at time ¢ = 2. The following table summarizes the behaviour of the six classes

of individuals. We use the letter A to indicate the critical value at which players’ optimal choices present

discontinuities.

class prop. product. el e; fore; <A e; for e; > A A
il ol 1 0 0 0 -
ih i, 2 1 1 1 -
d oy 1 0 16 1 0.586
ch o 2 1 26 1 0.275
sl g 1 0 26 1 0.317
sh o 2 1 1 2e; 0.500

Table 3: optimal choices at t = 1 and at t = 2.

At any period of time the average level of education is given by & = >-; >, aijej; for k € {i,c, s} and
j €{l,h} such that in ¢t = 1 we had &1 = a;p, + aep + Qsp-
Notice that the two cohorts of players with independent preferences are characterized by a constant

level of education. In fact ej; = 0 and e};, = 1 in both periods. The model therefore predicts average
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education to remain constant in a society in which no player is influenced by issues of social distance in
educational achievements.!'! Indeed average education can change only if the optimal choices of the four

classes with interdependent preferences do differ in different periods.

Proposition 1 If a; + «;, = 1 then é; = &, = «;p. The presence of individuals with interdependent

preferences is a necessary condition to observe a non constant average level of education.

The average level of education in ¢ = 2 is a weighted average of the six classes’ optimal choices. These
choices are functions of &;. Moreover é; is a function of the ay;, the proportions of the different classes. It

follows that & is a discontinuous function of the ay;. More precisely the function for é; takes the following

form:
in + o (3€1) + oen (361) + as (5€1) + o 0.000 < & < 0.275
in + e (3€1) + aen + g (3€1) + o, 0.275 < & < 0.317
€2 =19 in+ o (381) + aen + ag + ag 0.317 < &; < 0.500
in + e (3€1) + Qen + g + sy (287) 0.500 < &1 < 0.586
Qi+ et + Qen + gy + g (261) 0.586 < &1 < 1.000

The study of this function in its general form is not viable because it involves too many unknowns.
Therefore we focus on some special cases that still are useful in understanding the effects that social
preferences have on educational dynamics. In particular we study the cases of populations made by
the two classes of individuals with independent preferences (that possibly cover the vast majority of the
population) and by certain combinations of classes characterized by interdependent preferences. Our main
interest lies in studying how average education changes between the first and the second period. Still a
flavour of longer term dynamics (¢ > 2) is given by the study of the function &; (€¢;—1) which is assumed to

mimic the function é; (&y).

1) Subpopulation with homogeneous social preferences

1.a) Independent and conformist individuals
A society with independent and conformist individuals implies the restrictions «;; + a;p + g + aep, = 1
and &1 = a;p + acp. The function es (€1) and, most importantly, the difference in the average educational

levels between the two periods (Aé = &y — &) are:

i + o (3€1) + e (3€1) o (3€1) +aen (361 — 1) 0.000 < & < 0.275
€2 =19 in+ g (3€1) + aen Ae=1q aq(3er) 0.275 < & < 0.586
i + Qe + Qen el 0.586 < & < 1.000

In line with Prop. 1 the change in average education (Aé) is solely a function of the proportions of

conformist individuals. Whenever a; > 0, then average education increases from ¢t = 1 to t = 2 (though

H'This would be the case of a standard signaling game repeated over time.
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with different speed) provided that e; > 0.275. In other words at least 27.5% of the population has to
be characterized by a high level of productivity. Education is therefore likely to grow even in a society in

which there are just independent and conformist individuals.

Proposition 2 If a; + a;p + ag + acp, = 1 and &, > 0.275 then ey > é1. Therefore the presence of status

seeking individuals s not necessary to observe education growing over time.

If e; < 0.275, then average education could move in both directions depending on the specific composi-
tion of the cohorts. Consider for instance the case of a;; = 0.5, ayp = 0.2, a = 0.25 and a.;, = 0.05 such
that & = 0.25. Optimal choices in ¢ = 2 are e}, = 0, e}, =1, e}; = 0.125 and ¢, = 0.166 and they imply
es = 0.239, i.e. average education decreased. Vice versa a different composition of the society that still has
the same average level &1 = 0.25 could display a growing level of education. For instance with a;; = 0.3,
a;n = 0.2, ag = 0.45 and a., = 0.05 we would have &> = 0.264 and thus a positive Ae.

Obviously for any e; € (0,0.275) there exists a specific relationship between the two proportions of
conformist players such that education remains constant over time. This relation is found setting Aé = 0

Ze _ . . ~
= L and v > 1, for any &; € (0,0.275). Proportions of the kind é&.; and

such that d = y&p where v = —
2

acp, define a stationary outcome of the game.

Proposition 3 For certain intervals of €1 and for appropriate values of the oy, interior steady state
levels such that &; € (0,1) and & = &._1 for any t > 1 exist. Therefore the presence of individuals with

interdependent preferences is not sufficient to observe a non constant average level of education.

These interior outcomes are not stable. In fact any «y > & implies éa > €; and, allowing for
new cohorts education keeps increasing so to eventually reach the (stationary and stable) outcome at
€r = Qo t+Qepta;n. We used the terminology “outcome” instead of “equilibrium” to define these situations.
In fact we still did not analyze the behaviour of the other category of players involved in the game, i.e. the
firms. Section 5 will elaborate more on this point.

To analyze the properties of these outcomes we need the following definition:

Definition 4 An outcome of the signaling game is called:
- perfectly separating if ey, # ey, for any k € {i,c,s} and any y € {4, ¢, s}.

- partly separating if e, = e;,, for some k € {i,c, s} and some y € {i,c, s}.

In a perfectly separating outcome (like the equilibrium of the game in ¢ = 1) players with different
productivity send different signals, i.e. they choose different levels of education. This is not the case of the
stationary and stable outcome mentioned above (such that é; = o + acp + ayp,) which is indeed partly
separating. In fact conformist individuals with low productivity choose e, = 1, the same signal which is
sent by the high productivity classes (ih and ch).!? Partly separating outcomes easily arise in populations

where conformist and/or status seeking individuals are present.

12Gimilarly if a; < Gy then &2 < €1 and education approaches its minimum at & = a;j,. This is a stable outcome which
is also partly separating given that ch-individuals fail to signal their real productivity.
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Proposition 5 The presence of agents with interdependent preferences (a; + ayp, < 1) can turn perfectly

separating outcomes in partly separating ones.

Section 5 analyses the effects that the dynamics described by Proposition 5 can have on the hiring

policies of the firms.

1.b) Independent and status seeking individuals
Such a restriction implies oy + @i + g + asp, = 1 and & = a;p + agp. The function €5 (€1) and the

relative change in the average educational level are given by:

i + g (3€1) + o oy (3e1) 0.000 < &; < 0.317
€2 = Qip + Q) + Qsp Ae = Qsh 0.317 < e; <0.500
i + g + g (261) ag (261 — 1) 0.500 < &1 < 1.000

The change in education between the two periods is never negative and Aé can be equal to zero only

if agy =0 or agp, = 0.

Proposition 6 If a; + a;; + ag + asp, = 1 then ey > 1. Education cannot decrease in a society with no

conformist individuals.

If ag; > 0 and agp > 0 then education grows and it will reach the unique stationary outcome at the
maximum level &; = «a;, + ag + 2as,. As expected, the rat race effect among ambitious agents pushes
average education up. Even in this case, and in line with Proposition 5, the signal that agents send can
be misleading. In fact status seeking agents with low productivity can be pooled together with highly

productive workers.

2) Conformist, low productivity + status seeking, high productivity

This case captures the situation in which agents’ social preferences are correlated with their innate
productivity. Low type individuals learn that they cannot shine and they develop a taste for conformism.
High type individuals realize they have the talent and the potential to be above the average and thus they
adopt a status seeking behaviour. If this is the case then a; + a;p + a + asp = 1 and €1 = ayp + asp.

The function for €5 can then be formalized as:

in + aa (3€1) + o o (3€1) 0.000 < &; < 0.500
ea =19 in+og (581) +aan (261) Ae=1 ag(ier) +as (260 —1)  0.500 < & < 0.586
i + Qe + agp (261) el + g (261 — 1) 0.586 < & < 1.000

Education grows over time given that A€ is positive. For low levels of &1, the growth is driven by
individuals of the cl-class that try not to fall too behind. Then growth in education becomes even faster
given that also status seeking individuals, feeling their status menaced, reach higher levels of schooling.
Many outcomes are partly separating because cl-individuals are indistinguishable from ¢h-individuals for

any €1 > 0.586. Still the ¢l and sh are never pooled together.
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3) The general case

When all the six classes of agents are present (the two with independent preferences and the four with
interdependent ones) only a qualitative solution is possible. Consider first the uniform distribution defined
by oy = % with k € {i,c,s} and j € {l,h} such that &1 = a;p + acn + asp, = 0.5. Optimal choices
int=2aree}; =0,¢e) =1,¢e =025 ¢ =1, e =1 and e}, = 1 which imply é; = 0.71 and
thus an important increase in education. Given this example, it is easy to forecast that, under very weak
assumptions regarding the oy, average education increases over time. In fact, in order to have the opposite
result, namely a decreasing level of education, the composition of the society has to be strongly biased
towards low productive workers (&1 < 0.275 is a necessary condition for average education to decrease) and,
on top of that, the majority of individuals characterized by high productivity has to follow a conformist
behaviour.

As a numerical example consider the case in which «; = 0.6, a;, = 0.05, ay = 0.1, a., = 0.15,
ag = 0.05, agp = 0.05. The resulting average education at time ¢ = 1 will be é; = 0.25. Optimal choices
att =2areef; =0, e =1, e =0.125, e};, = 0.166, e, = 0.166 and e}, = 1 so that é; = 0.146, with

éx < €.

4.1 Summary

The analysis of the previous sections highlighted the effects that interdependent preferences can have
on educational dynamics. In particular it showed that the presence of individuals that care about their
relative position in the educational distribution is necessary but not sufficient for observing an average level
of education that evolves over time. Indeed it is the combination of social preferences and productivity
levels that triggers the dynamics. The assumptions needed for the model to display a growing level of
education are not particularly challenging. For instance average education is likely to increase also in a
society in which, aside to standard agents with independent preferences, there are just a few conformist
individuals. Therefore the presence of status seeking individuals is not necessary, even though it can surely

contribute.

5 Firms’ behaviour

The previous section focused on the change in average education between t = 1 and t = 2. A key assumption
that we adopted is that firms do not modify their hiring strategy. This hiring strategy is based on firms’
initial beliefs which are confirmed by individuals’ behaviour in ¢ = 1. But then firms fail to anticipate
agents’ behaviour in ¢t = 2. In fact they keep on offering the high wage to any worker with e* > 1 and the
low wage to any worker with e* < 1. Even if a formal discussion of a longer game is outside the scope of
the paper, it is easy to understand that this assumption would become more and more restrictive as new
cohorts of workers enter in the labour market. This is so because firms’ beliefs may easily happen to be
incorrect for ¢ > 1. Indeed this is already evident in ¢ = 2.

The model showed in fact that partly separating outcomes easily arise such that workers with different
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productivity acquire the same educational level. In these situations signals become less informative as they
are no more perfectly correlated with workers’ productivity. In fact, from the firms’ point of view, agents
with the same e* are ex-ante indistinguishable. Therefore firms are not able to properly screen the workers.
Table 3 shows that, already in the second period, signals are precise and firms’ beliefs are correct only in

a short internal interval.

Interval of &; Classes pooled together Firms’ beliefs  Effects on profits
[0.000,0.275]  ch, sl at e* = %él ,th,sh at e* =1 incorrect positive
(0.275,0.317]  ih,ch,sh at e* =1 correct null
(0.317,0.500] ih,ch,sl,sh at e* =1 incorrect negative
(0.500,0.586]  ih,ch,sl at e* =1 incorrect negative
(0.586,1.000] ih,cl,ch,sl at e* =1 incorrect more negative

Table 3: consequences on firms’ profits in ¢ = 2.

The last column of Table 3 focuses on the relation between firms’ beliefs and firms’ profitability.!® In
particular it shows that when beliefs are incorrect then profits are negatively affected in the vast majority of
cases. For very low levels of &; (first row) firms actually gain because they pay the low wage to conformist
individuals with high productivity (wep < 0cp). But if & > 0.317 then firms are overpaying some low
productivity worker. In fact wg > 04 in the interval (0.317,0.586] and both we; > 0. and wg > 6 in the
interval (0.586,1.000]. This leads to the following proposition:

Proposition 7 For high levels of €; firms are more likely to be disappointed by workers’ actual productivity.

Proposition 7 is in line with the initial intuition of the paper. The average level &; is low when just a
few individuals have a high level of education. Then these few agents stand out clearly and they send a
very effective signal to employers. At the opposite a high ¢é; indicates that a considerable fraction of the
population has reached high levels of schooling. In this case signals get less informative and potentially
harmful for what concerns firms’ profitability.

Still employers learn workers’ real productivity on the workplace and they realize if their screening
process is inaccurate. If this is the case then firms will eventually change their hiring strategy. In particular,
as average education grows, they will increase the minimum level of education they believe to be effective
in discriminating between workers with different productivity. Such a behaviour seems to be consistent
with various anecdotic evidences. For instance minimum educational levels required to get certain jobs
have been increasing in the last decades, both in the public and in the private sector.

The fact that firms increase the discriminating level will affect the choices of subsequent cohorts of
individuals. Because of economic incentives and social distance considerations, different categories of

workers will progressively acquire this new higher level of education which over time will again lose its

13Firms break even whenever the wage they pay equals the real productivity of the workers. If firms pay higher wages they
incur into losses.
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separating power. According to this argument workers and firms are involved in a strategic interaction in
which both reaction functions are positively sloped such that an escalation in the level of education takes

place. A mechanism of this kind is likely to have contributed to the rise of average education in Europe.

6 Concluding remarks

The dynamics implied by the combination of theories of signaling and social distance can help explaining the
educational trends of the last decades. In fact, under very reasonable assumptions about the composition
of the society, the model endogenously displays an increasing average level of schooling. For instance
the presence of status seeking individuals is not a necessary condition and education can easily grow
even in a purely conformist society provided that there are enough high productivity individuals. The
consideration that it is likely that, at least for some agents, the level of schooling may be a way to reach
a respectable social position makes the result more robust. The model also rationalizes the fact that, as
average education grows, signals get progressively less informative. The large and growing number of new
postgraduate degrees that are activated every year provides an indirect evidence of the initial intuition.
Today a bachelor’s degree is by far a less effective signal with respect to 30 years ago and those who want
to stand out need something more.

The social welfare implications of the model are not positive. Asymmetric information about workers’
productivity and externalities stemming from interdependent social preferences suggest a tendency towards
overprovision of education. This indeed seems to be the direction towards which many developed countries

are moving.
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