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This paper provides a model of “social hysteresis” whereby long, deep recessions demotivate
workers and thereby lead them to change their work ethic. In switching from a pro-work to an
anti-work identity, their incentives to seek and retain work fall and consequently their
employment chances fall. In this way, temporary recessions may come to have permanent
effects on aggregate employment. We also show that these permanent effects, along with the
underlying identity switches, can be avoided through stabilization policy. The size of the
government expenditure multiplier can be shown to depend on the composition of identities in
the workforce.
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1 Introduction

The idea underlying this paper is a simple one - well-known to policy mak-
ers, but largely overlooked in economic analysis. When long, deep recessions
seriously impair people’s employment prospects, highly motivated workers may
become demotivated because they change their attitude to work. In good times,
when workers have good chances to find jobs at good wages, they often adopt a
positive work ethic, feeling comfortable when at work and uncomfortable out of
it. In other words, they choose a pro-work identity, associated with a relatively
low disutility of work. This identity induces them to seek and retain work, and
thereby contributes to the economy’s high employment rate. When a long, deep
recession strikes, however, this pro-work identity tends to make workers un-
happy, since being unemployed is particularly disagreeable under this identity.
Consequently, workers may decide to adopt an anti-work identity, identifying
with people who are unemployed. This identity switch not only deepens the re-
cession but can also lead to permanent effects on employment and output. After
a long and severe recession economic activity might remain at a permanently
lower level, because some workers adapt to a new anti-work life style.

These considerations have important implications for macroeconomic pol-
icy. If the government responds slowly to a recession, allowing adverse identity
changes to occur, it may prove much more costly to bring the economy back to
its initial level of production than if the government response had come before
the identity changed. For then large numbers of workers will have adopted an
anti-work identity and thus expansionary macroeconomic policy is relatively in-
effective. On this account, it is desirable for the government to react swiftly to
major recessions, counteracting the economic downturn promptly through ex-
pansionary fiscal policy, and thereby preventing an adverse identity change from
taking place. This is a potentially powerful, novel rationale for macroeconomic
stabilization policy.

This paper derives these results from a simple model of identity formation,

building on the pathbreaking work of Akerlof and Kranton (2000, 2005), in which



people’s preferences depend on their identities, linked to compliance with ideal
behavior in social groups. As indicated in section 2, there is a large empirical
literature confirming that social aspects play a crucial role in labor markets.
Thus far, however, these aspects have received little attention in the theoretical
labor market literature.

In our model, workers can adopt either an ”elite” or "underclass” identity.
An elite worker has a pro-work ethic, with a low disutility of work and a high
disutility from being unemployed. This gives the worker a strong incentive to
take up work and thereby raises her job finding rate. Conversely, the underclass
worker has an anti-work ethic, with a high disutility of work and a low disutility
from being unemployed, leading to a lower job finding rate. We assume that
workers choose their identities in order to maximize the present value of their
welfare. The paper shows how a severe, prolonged recession can lead to elite
workers to choose an underclass identity. It also shows how stabilization policy
can prevent this identity switch from taking place.

In this way our model provides a rationale for ”social hysteresis,” whereby
temporary shocks can have permanent effects on labor market activity because
of workers’ identity choices. This may help explain the upward ratchet of unem-
ployment rates in many European countries from the 1970s to the mid-1990s,
as illustrated in Figure 1 for Germany. Although this phenomenon has tra-
ditionally not been associated with the U.S. economy, even here evidence for
long-lasting effects of recessions can be found. Figure 2 shows the employment-
population ratio in the US before, during and after the Great Recession of
2008/2009. It can be seen that the exceptionally deep recession lead to a huge
drop in the employment-population ratio which so far has not recovered at all.
Some prominent commentators worry that this drop may persist. This kind of
behavior is difficult to explain in terms of standard labor market models. This
paper provides a rationale for this phenomenon in terms of identity-switching
in response to large macroeconomic shocks.

Our rationale for unemployment hysteresis is quite distinct from other ratio-

nales for unemployment hysteresis and persistence, such as those based on habits
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(e.g. Vendrik (1993)), labor turnover costs (e.g. Lindbeck and Snower (1986)),
union membership (e.g. Blanchard and Summers (1986), Lindbeck and Snower
(1987)) or human capital (e.g. Ljungqvist and Sargent (1998)). In the rationale
resting on habit formation, an increase in the unemployment rate is associated
with an increase in workers’ leisure, which raises the marginal utility of leisure
in the future. In our analysis, by contrast, an increase in the unemployment
rate may lead elite workers to adopt an underclass identity. This identity is as-
sociated with a change in habits (not a continuation of past habits). After all,
elite workers have high job acceptance rates because they like to work, whereas
underclass workers have low job acceptance rates because they consider work
onerous. What induces elite workers, under conditions of high unemployment,
to switch identity is that they wish to avoid the cost of betraying their identity
through remaining idle.

In the rationale resting on labor turnover costs, an increase in unemployment
persists because hiring costs and the prospect of future firing costs discourage
firms from hiring the newly unemployed workers (and similarly with regard to
other labor turnover costs). In the union-membership rationale, an increase in
unemployment leads to a reduction in union membership (since union members
tend to be employed) and the reduced union members set their wages with-
out sufficient regard for the employment opportunities of the unemployed. By
contrast, the identity-switching decisions in our analysis do not depend on the
existence of labor turnover costs or unions, nor are identity-switching costs nec-
essarily associated with labor turnover costs or union membership. Finally, a
switch in identity is not necessarily associated with a loss in human capital.
Workers may lose their pro-work identity even when their human capital is still
intact.

The labor market experiences of many European countries call for a different
notion of ”elite” and ”underclass” workers than those of the U.S. In Europe the
distinction is aptly drawn along the lines above — namely, between working-age
workers for whom employment is a way of life versus those for whom unem-

ployment and inactivity is the preferred norm. By contrast, in the U.S. (where



genuine long-term unemployment is uncommon due to the absence of substan-
tial long-term unemployment benefits) the appropriate distinction is between
workers in legal employment and those in the shadow economy (including crim-
inal activities). Under both interpretations, the elite workers are attached to
activities that appear in the official employment statistics, whereas the under-
class workers are not. Furthermore, in both cases the elite workers tend to be
more productive than the underclass workers.!

Our paper is related to two distinct literatures, (i) the modeling of social
interactions in labor markets and (ii) the modeling of labor force participation
in search and matching models. Lindbeck, Nyberg, and Joergen (1999, 2003)
show that the takeup of unemployment benefits is associated with a social cost
which depends on the number of workers being unemployed. If the number
of unemployed workers is high then the social pressure on the unemployed de-
creases because it becomes more "normal” to be unemployed. Here habituation
to unemployment arises from the social milieu, whereas in in our model the ha-
bituation occurs at the personal level: Workers who see their future employment
prospects decline get accustomed to being unemployed. Beyond that, the focus
of our paper is different, since we focus on the long-term effects of recessions and
stabilization policy.? Farmer (2012) brings together search and matching unem-
ployment and animal spirits. In his model self-fulfilling beliefs of stock-market
participants select one equilibrium among a continuum of possible equilibria.
He does not model social norms and attitudes towards work, which lie at the

heart of this paper.?

1Unemployed workers make no contribution to aggregate output, whereas illegal activities

reduce average productivity, say, through the effects of drugs or the costs of crime prevention.
2Furthermore, the models of Lindbeck et al give rise to multiple equilibria but only through

political economy dynamics, whereas in our model there is a continuum of potential equilibria

at any time, even in the absence of political economy dynamics.
3Early contributions on the role of social interactions in labor markets include Akerlof

(1980) and Besley and Coate (1992). Darity and Goldsmith (1993, 1996) provide a verbal ar-
gument for social hysteresis but do not provide a formal model. Other papers highlighting the
role of social identities both from the theoretical and empirical perspective include Benabou

and Tirole (2006), Koeszegi (2006), Klor and Shayo (2010), Battu, Mwale, and Zenou (2007),



To endogenize labor force participation in search and matching models it is
typically assumed that workers have either participation costs (see, e.g., Pries
and Rogerson (2009)) or utility from home production (see, e.g., Garibaldi and
Wasmer (2005)) and Pissarides (2000)). Berkovitch (1990), Bjornstad (2006)
and Sunde, Huffmann, and Falk (2011) adduce signalling effects and learning to
explain why job finding rates tend to fall as the unemployment spell lengthens.
We offer a new explanation based on the idea that discouraged workers may
adapt to their new lifestyle by adopting an identity associated with an anti-
work ethic.

There is a growing empirical literature consonant with the idea that workers’
choice of identity is important for the chances of finding employment. There is
evidence that (i) workers commonly find it unpleasant to remain unemployed,
(ii) the degree of unpleasantness is associated with their social relations to other
members of the population and (iii) the degree of unpleasantness is associated
with the expected duration of employment and unemployment, which in turn
affect their social relations. In the following we will describe each aspect in more
detail.

The paper is organized as follows. Section 2 discusses the related empirical
literature. Section 3 presents our model and describes its steady-state behavior.
Section 4 analyzes the responsiveness of the economy to adverse macroeconomic
shocks and the effectiveness of macroeconomic policy under different identity

scenarios. Finally, Section 5 concludes.

Darity, Mason, and Stewart (2006), Austen-Smith and Fryer (2005), Mason (2004), Pendakur
and Pendakur (2005) and Bisin, Patacchini, Verdier, and Zenou (2011).



2 Empirical literature on social aspects in labor

markets

There is a large and growing empirical literature indicating that people dis-

4 For example,

like unemployment, even controlling for differences in income.
Clark and Oswald (1994), using the General Health Questionnaire (GHQ) of the
British Household Panel Survey, find that the mental well-being of unemployed
workers is significantly lower than that of employed workers. They report that
... joblessness depresses well-being more than any other single characteris-
tic (including important negative ones such as divorce and separation)” (page
655). Winkelmann and Winkelmann (1998) use the German Socio-Economic
Panel (GSOEP), which offers the advantage of repeated observations for the
same individual. This allows to control for unobserved individual effects and
thus allows to infer the direction of causality. They argue that unemployment
indeed causes dissatisfaction and that the effect is considerably larger than the
pecuniary costs of unemployment. Kassenboehmer and Haisken-DeNew (2009)
use information on plant closures to infer causality and confirm that unemploy-
ment causes dissatisfaction. While these results appear hardly surprising, they
are nevertheless almost completely ignored in the labor literature, which instead
focuses almost exclusively on the pecuniary effects. Our analysis takes these re-
sults seriously by adopting a model in which workers suffer disutility from being
unemployed.

Clark (2003), using the GHQ, and Clark, Georgellis, and Sanfey (2001), us-
ing the GSOEP, do not only find that unemployed workers have lower well-being,
but also that those individuals who suffer the sharpest decline in well-being have
the highest probability of getting back to work in the future. Stutzer and Lalive
(2004) use a nationwide referendum on unemployment benefits in Switzerland to
test social norms. They find that those communities who voted for lower unem-

ployment benefits have lower unemployment durations and that in these regions

4For a review of the economic literature on subjective wellbeing see Dolan, Peasgood, and

White (2008).



unemployment is associated with higher decreases in subjective well-being. By
allowing for disutility from being unemployed, our model is consonant with such
phenomena. Workers with a pro-work identity, who dislike unemployment more
strongly than underclass workers, have relatively low unemployment durations,
ceteris paribus, and thus relatively little dependence on unemployment benefits.

Clark (2003) also stresses the important role of reference groups (at the
regional, household or partner level). It is found that unemployed workers
whose reference groups have higher unemployment rates suffer lower decreases
in subjective well-being. These results are in line with an other strand of the
literature which finds positive correlations between individual unemployment
rates and neighborhood unemployment rates (see, e.g., Bauer, Fertig, and Vorell
(2011), Hoynes (2000) or van der Klaauw and van Ours (2003)).

The evidence on the effect of unemployment duration on subjective well-
being is mixed. While Winkelmann and Winkelmann (1998) do not find an
effect, both Warr and Jackson (1987) and Goldsmith, Veum, and Darity (1996)
find that the decrease in subjective well-being is smaller for workers who have
been unemployed for longer. Furthermore, Warr and Jackson argue that this
effect can be partly explained by the significant decrease in a person’s com-
mitment to the labor market. Clark, Diener, Georgellis, and Lucas (2008) find
that after five years of unemployment the subjective well-being of men is still
significantly lower than before the unemployment spell. However, the estimated
coefficient for five years and more of unemployment is only two-thirds of the
coefficient for one and two years. For women there are no significant long-run
effects. Clark, Georgellis, and Sanfey (2001) find that the decrease in subjective
well-being suffered from present unemployment is lower for workers who had
more unemployment spells in the past. Finally, Winkelmann and Winkelmann
(1998) find that the decrease in subjective wellbeing is lower for workers out of
the labor force than for unemployed workers.

To summarize, the empirical literature indicates that, while most workers
suffer a substantial fall in their subjective well-being when they become unem-

ployed, this fall is smaller for workers who have been unemployed many times,



for workers whose reference group faces a relatively high unemployment rate and
for workers out of the labor force. Thus there is a large degree of heterogeneity
regarding the costs of unemployment. Some workers suffer strongly when they
become unemployed, while others seem to be affected by less. Our model al-
lows for such heterogeneity, by allowing workers to adopt alternative identities,

differing with respect to work ethic and allowing workers to switch identities.

3 The Model

3.1 The Employment Decision

In this section we first describe the employment decision of workers for a given
worker identity and discuss how worker identity affects the employment decision.
Then we show how workers choose their identity.

Workers can be classified by their activity (employed or unemployed) and by
their identity. Workers have either an ”elite” or an "underclass” identity. Those
with an elite identity have a pro-work ethic, involving a relatively low disutility
from work and a relatively high disutility from being unemployed; those with an
underclass identity have an anti-work ethic, associated with the opposite relative
disutilities. For simplicity, we will assume that an elite worker’s disutility from
unemployment is ¢ (a positive constant) and her disutility from work is zero,
whereas an underclass worker’s disutility from work is ¢ and her disutility from
unemployment is zero.”?

Furthermore, workers can change their identity, provided that they pay an
identity-switching cost of s (also a positive constant). This cost is the psychic
cost of identifying with a new social group and could be interpreted as the cost
of adopting to a new life-style, of reorganizing one’s daily routine or of finding
new peer groups. It is meant to capture the fact that people don’t switch their

identity lightly. For simplicity, we assume that both the cost of switching from

5More generally, we could let cg and 05 denote the disutility from work of underclass
workers and elite workers, respectively, and cf{ and CE denote their disutility from being

unemployed. All that matters for the results in our model is that ci, > cZ and ¢ < cZ.
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a pro-work to an anti-work identity and the cost of switching in the opposite
direction are both equal to s.

Workers make their employment and identity decisions with a view to max-
imizing their utility. To generate transparent results, we specify the utility and
the production function in very simple form. Utility is linear in income and there
are constant returns to labor: the worker’s productivity is a;cve; ¢, where (i) a;
is "aggregate productivity,” i.e. a common factor in all worker’s productivity,
(ii) «; is a time-invariant, worker-specific component of productivity, which may
be interpreted as the worker ¢’s ability and (iii) €; ; is a stochastic productivity
component, which is iid across workers and time. The worker-specific compo-
nent «; is distributed with density function g («;). The stochastic component
€;¢ has a stable density function f (g;,).

For the moment we assume that a; = a is constant. Later we will consider
the case of a recession that is characterized by a temporary decrease in a. To
make the role of identity choice in our model particularly transparent and to
derive transparent analytical results, we make the simplifying assumption that
the labor market is a competitive spot market, i.e., the worker earns her marginal
product and there are no labor turnover costs (such as costs of hiring and firing).
This implies that the probability of working in the current period is independent
of the employment status in the previous period.®

An employed worker earns her marginal product, so that the wage is wy =
aroie; . An unemployed worker receives b, a positive constant interpreted as
unemployment benefits (financed by a lump sum tax). As common in the liter-
ature, we assume that unemployment benefits are exogenously given and con-

stant.

6This simplifying assumption understates the role of identity choice in employment de-
termination. In practice, labor turnover costs imply that the retention rates of currently
employed workers are usually significantly greater than hiring rates of new entrants. Thus,
when a long, deep recession occurs, the dismissed workers anticipate that their employment
probability will fall and this strengthens their incentive to adopt an anti-work identity. Anal-
ogously, when there is a long, pronounced boom, the newly hired workers have a strengthened

incentive to adopt a pro-work identity.
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Since identities tend to be very persistent through time and are changed in-
frequently, we focus our analysis on circumstances in which the identity switch-
ing costs are so high that it does not pay to switch identity unless the economy
is hit by a "severe shock,” to be specified below.

Let nft be the elite worker i’s probability of being employed at time ¢:
o0
= [ fede, (1)
vE,

where Uft is the threshold value of the elite worker’s idiosyncratic component
of productivity, above which the worker accepts a job. The variable vft will be
further specified below. The underclass worker’s probability of being employed
is
o0
W= [, fendei )
vy,

where vgt is the underclass worker’s threshold value of the idiosyncratic pro-

ductivity component, above which the worker accepts a job.
Let 8 = 1/1+7 be the worker’s discount factor, where r is the discount rate.
Then, in the absence of a severe shock and a constant aggregate productivity

a, an employed elite worker’s present value of utility is

Wﬁ = aogi g + 5V£+17 (3)
where
Vi = Z B (1 =nf) (b—c)+ B . aciginf(eir)deir|, (4)
k=t+1 Yilk

is the expected future value of being an elite worker. An unemployed elite

worker’s present value of utility is
UL, =b—c+ BV, (5)

where the disutility from unemployment c is subtracted.
We are now able to derive the elite worker’s threshold value of output. The

worker i accepts a job when WZE; > Uft, which implies that

aigy > b — c.

12



An elite worker will take up work whenever her idiosyncratic productivity is
high enough to earn her a wage above b — c¢. Thus, the threshold value of the
elite worker’s output is

g _ b-—c
Vit =

(6)

Note that the disutility from unemployment decreases vft and thus increases

o;a

the employment rate. Along analogous lines, the present value of utility of an
employed underclass worker is

WY = acigq — c+ BV, (7)

where the disutility from work c is subtracted and

o0 o0
Vi,Ut+1 = Z gt (1- ng) b+ g " (aceir —c)f(eir)dein |, (8)
k=t+1 Yik

is the expected future value of being an underclass worker.” As stated above,
the disutility from unemployment of an underclass worker is assumed to be zero.

Finally, the unemployed underclass worker’s present value of utility is
UiI,]t = b‘*‘ﬁvﬁ+1~ 9)

Since the underclass worker accepts at job when WE > UZ%, the threshold

value of the worker’s output is

b+c
U
U = : 10
vl,t a;a ( )

By comparison of equations (6) and (10)), it can immediately be seen that
elite workers have a higher employment probability since they value work. This

is in line with the empirical evidence noted in the introduction.

"More generally the value functions could be written as

Vi = i [5kt (1 - 77?1@) (b—ci)+B5" /OO (aaisi,k - CE) f(si,k)d&i,k:| ;

E
k=t+1 vl

oo oo
Vi1 = Z [ﬁ’“_t (1 - W?k) (b—=cly+pFt /U (aaiei,k - Cg) f(si,k)dei,k:| .
k=t+1 Yik
Under the assumption that ¢ = c/ = 0 and ¢Z = ¢/ = c these equations collapse to the

ones given in the main text.
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The value functions (4) and (8) play a crucial role in our model since they
govern the identity decision of workers. Figure 3 plots these value functions
in relation to a worker’s ability. It can be shown analytically that the value
function of elite workers is steeper than the value function of underclass workers

and that they intersect each other exactly once:
Proposition 1 Value functions and ability

e The value of being an underclass worker and the value of being an elite

worker both rise with worker ability, i.e., OVE /0a > 0 and OVY /da > 0.

o The value of being an elite worker is more responsive to ability than the

value of being an underclass worker, i.e., OVE /0a > VY /0a.

o Low-ability workers are better off being underclass, while high-ability work-

ers are better off being elite, i.e., Jas.t. VY > VE and Jas.t.VV < VE,

(Proof in the appendix.)

Naturally, the ability of a worker only plays a role if she has a job. If she
doesn’t have a job, she receives unemployment benefits which do not depend on
ability. Since elite workers have a higher probability of working, their income
depends more strongly on ability. Thus, their value function has to be steeper

than the value function of underclass workers.

3.2 The Identity Decision

In this section we discuss the conditions under which a worker is satisfied with
her current identity. In principle, a worker can switch identity at any time
whenever he is willing to pay the switching cost s, which is assumed to be
higher than the betrayal cost ¢ : s > ¢ (otherwise people would always switch
identity in accordance with their employment status, adopting an elite identity
when employed and an underclass identity when unemployed). Of course, an
elite worker who has a job clearly does not wish to switch identity, because

then the worker would have to suffer both the switching cost and the betrayal

14



Figure 3: Value functions in dependence of ability

cost. Similarly, an underclass worker who is unemployed does not wish to switch
identity. However, unemployed elite workers and employed underclass workers
have an incentive to switch identity, when economic conditions force them to
betray their identities frequently enough.

The condition for an underclass worker to become elite is

B (Vz‘%rl - V;%+1) +c>s, (11)

i.e. the gain from switching identity (the change in future values plus the saved
betrayal cost) has to be higher than the cost of switching status. Similarly, the

condition for elite workers to become underclass is

BV — Vi) +e> s (12)

Note, that in absence of any changes in the exogenous variables, a worker

will switch identity at most once.® According to (11), a necessary condition for

8For this reason the economy is fully determined by the equations above even when the

economy is not in its steady state. Those workers who consider switching their identity in the

15



an underclass worker to switch status is Vf;t 11> Vzlét 41 If this condition is
fulfilled, (12) cannot be fulfilled. Naturally the identity decision depends on the
ability of the worker. The higher a worker’s ability, the higher the probability
to have a job and thus the more profitable it is to be elite.

The following proposition summarizes the relationship between ability and

identity.

Proposition 2 Identity choice and ability
If switching costs are not prohibitively high, i.e., if s < c¢/(1 — ), then

o Workers of low ability will be underclass workers, i.e., Jas.t.VV —VE >

s—c.
o Workers of high ability will be elite workers, i.e., Jast.VE —VU > s —c.

e Workers of intermediate ability will keep their inherited identity, i.e.,

Jast VU —VE<s—cand VE - VU < s —c.

(Proof in the appendix.)

The proposition can be best understood with help of Figure 3. The vertical
lines B and C split the domain into three areas, at B the ability is such that
VU _VE = s—¢, at C the ability is such that V¥ — VU = s —¢. Thus, based on
the vertical distance between the two value functions, three classes of workers

can be identified, who make distinctive identity choices:

1. Low-ability workers, below B, will eventually become underclass. If they
are initially elite, they will switch their identity to underclass as soon as
they are hit by an unfavorable idiosyncratic shock. Their employment

probability is so low that they are better off being underclass.

2. For intermediate-ability workers, between B and C, the gains from switch-
ing identity are too low to justify paying s. They will keep whatever status
they have inherited from the past

current period do not expect to do so again in the future.

16



3. High-ability workers, above C, will become elite in the longer run (once

they are hit by a favorable shock).

3.3 Aggregate Employment and Unemployment

The employment rate of workers with ability «; is
n(og) = nf (o) (i) + ny (i)ndy (o), (13)

and the corresponding unemployment rate is

u(a;) =1 —n(a;), (14)

E and nY are the shares of elite workers and under-class workers, re-

where n
spectively (n” +nY = 1). For workers of intermediate ability, these shares are
stationary by definition: n” = nf ; and n¥ = n¥ . For workers of high ability,
the share of elite workers evolves according to

nf =n, + n?_lm,t- (15)

Those high-ability workers who are already elite, stay elite, while those who are
underclass become elite once they find a job. This implies that in the long run
all high-ability workers become elite: n”— > 1 with t— > occ.

For workers of low ability, the share of elite workers evolves according to
nf =y (1= uF). (16)

Low-ability workers retain their elite identity only as long as they do not become
unemployed. Thus in the long run all these workers become underclass: nf— >
0 with t— > oo.

Aggregate employment and unemployment are

n= /n(ozl-)g(ozi)dai7 (17)
U= /u(ai)g(ai)dai. (18)
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3.4 The path-dependence of the equilibrium

From the discussion above, it is already clear that the steady state depends on
initial conditions. If an economy initially has a large proportion of elite workers
in the region between B and C, then long-run employment and output will be
higher than for an economy that initially has a large proportion of underclass
workers in this region. This is illustrated in Figure 4, which shows three dif-
ferent economies, with the same distribution of ability.” Specifically, we use
the following parameter values: b = 0.5, ¢ = 0.05, s = 0.4, 8 = 0.9925. The
shock distribution is assumed to be log-normal with mean 0 and standard devi-
ation 0.4. Aggregate productivity a is normalized to 1. Ability « is uniformly
distributed between 0.4 and 0.6.%°

In the absence of identity considerations, these economies would have the
same steady-state output. Once the influence of identity on the willingness
to work is taken into account, however, this is no longer the case. In Figure
4, the three economies differ with respect to the share of elite workers at time
zero. The high-ability economy is assumed initially to contain only elite workers.
This is not sustainable, since the low-ability workers below B in Figure 3 switch
to being underclass as soon as they are hit by a negative idiosyncratic shock,
and thus aggregate employment (and output) in this economy falls over time.
Note, however, that the workers between B and C stay elite. The low-ability
economy initially contains 0% elite workers. Again this is not sustainable, as
workers above C choose to be elite as soon as they are hit by a positive id-

iosyncratic shock, and thus aggregate employment rises over time. But since

9Note that, on account of our simplifying assumption that there are no labor turnover
costs, the job finding rate is equal to the job retention rate and these, in turn, are equal to
the employment rate. Consequently, the values of the employment rate of course turn out
to be implausibly low. The introduction of plausibly calibrated labor turnover costs would,
however, bring the employment rates back into the plausible range. Thus, the trajectories in

Figure 2 are qualitatively, but not quantitatively, informative regarding employment rates.
10The main purpose of the figures is to illustrate the propositions to follow. They also

demonstrate that the effects can be sizeable. However, due to the stylized nature of our

model, the numbers have to be interpreted with care.
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Figure 4: Trajectories of job finding rates for the high-, intermediate- and low-
ability economies; solid line: no elite workers; dotted line: no underclass workers;

dashed line: intermediate case

workers between B and C' stay underclass, employment in the low-ability econ-
omy is permanently lower than in the high-ability one. The intermediate-ability
economy is an intermediate case in which the low-ability workers who become
underclass are balanced by the high-ability workers who become elite, so that
employment remains unchanged with the passage of time. The steady-state
employment level in the intermediate-ability economy lies between those in the

other two economies.

4 Business cycles

4.1 Shocks to aggregate productivity

In this context, we now proceed to show that business cycle fluctuations, which
are typically temporary but have some persistence, can have permanent effects

on aggregate employment and unemployment (and, by implication, national
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product). The reason is that these temporary fluctuations may induce workers
to switch their identities and these identity choices may outlast the fluctuations.

We consider the effects of a ”recession,” modeled as an expected temporary
decrease in aggregate productivity. Aggregate productivity is assumed to fall by
5 percent and then slowly converges back to the initial steady state, following
an autoregressive process with a coefficient of autocorrelation of 0.95.

The following proposition describes the effects of a future aggregate produc-
tivity shock, even a temporary one, on workers’ value functions and identity

decisions.
Proposition 3 An anticipated decrease in future aggregate productivity

e shifts down both the value function of underclass workers and the value

function of elite workers, i.e., OV /0a > 0 and VY /0a > 0.

e shifts the value function of elite workers by more than the value function

of underclass workers, i.e., OV¥ /da > VY /da.

o shifts the identity switching thresholds in the opposite direction of aggregate

E E
productivity, i.e., aaaa <0, 8§a <0.

e can induce some workers to switch identity. Thus, a recession can have

permanently negative effects.

(Proof in the appendix.)

Figure 5 illustrates the effects of this recession on workers’ value functions.
The dashed curves VF and V'V represent the value functions of elite and under-
class workers, respectively, during a recession. Observe that both value functions
shift downwards in response to the productivity shock. Furthermore, observe
that point B (from Figure 3) the cutoff point between intermediate- and low-
ability workers rises to B’, implying that more workers have an incentive to
choose an underclass identity.'! Once the shock is over, the value functions re-

turn to their steady-state positions, but the workers who switched their identity

11 The cutoff points A and C also shift to the right, but these shifts are not shown in the

figure for optical simplicity.
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from elite to underclass maintain their new identity. This is so because they lie
in the range [B, C] and thus keep their identity from the past, once the shock
has vanished.

Thus a temporary shock can lead to permanent identity shifts, which have a
permanent effect on aggregate employment and output. In particular, the drop
in aggregate productivity induces some workers to adopt permanently an under-
class identity. Thus aggregate employment and output are permanently lower
than in the initial steady state, since underclass workers have a lower employ-
ment probability than elite workers. In this way the model can account for the
hysteresis in unemployment found in many European countries and illustrated
in Figure 1 for the case of Germany.

It should be noted that the identity switch just described cannot be un-
done by a future positive shock, i.e., a boom period. While such a shock cer-
tainly shifts the threshold B downwards, say to B”, this does not imply identity
switches. A downwards shift in B would imply that the workers in the range
[B”, B] now could principally have both identities. Since all workers below B
have an underclass identity anyway, this doesn’t change anything. The identity
of the workers in the range [B, B’] who switched their identity after the recession
is not affected by the boom. True, the boom will bring them higher job finding
rates but this is not enough to induce them to take back their elite identity.

Note, however, that a boom might nevertheless have permanent effects as
well. The reason is that the threshold C' also shifts downwards, say to C”. In
the steady state, workers in the range [C”, C] can have both identities. During
the boom they can only have an elite identity. Thus, if these workers had an
underclass identity before the boom, they switch their identity during the boom
and become permanently elite workers. In this way, also a temporary boom can
potentially have permanent effects. Note, however, that this process is distinct
from the process of identity switching during a recession, since different workers
are affected (workers around B during a recession, workers around C' during a
boom).

In the end, it all depends on the initial conditions, whether booms or reces-
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Figure 5: The effects of a recession on the value functions of elite and underclass

workers; solid line: steady state; dashed line: recession

sions can have permanent effects or not. If in the old steady state all workers
in [B,C] had an elite identity, a recession has permanent negative effects while
a boom has only temporary effects. It’s the other way around, if in the old
steady state all workers in [B, C] had an underclass identity. Then a recession
cannot have permanent effects but a boom does. In this way our model can-
not only explain periods of hysteresis but also periods of downwards shifts in
unemployment as the US experienced during the 1980’s and 1990’s.

Figure 6 shows how the job finding rate trajectory of workers in the range
[B, B'] is affected by a recession (defined as above) when all workers in the
ability range [B, B'] were elite before the recession. The job finding rate jumps
down on impact and then slowly increases. Note however that the job finding
rate does not return to its old steady state, but instead stays permanently below
it.

Figure 7 shows the associated effects on utility defined as production minus
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Figure 6: The effect of a recession on the job finding rate when there are many

elite workers

betrayal costs minus switching costs.!? Unemployment benefits are not included
since they are a pure transfer. It can be seen that utility drops during the
recession and does not fully recover afterwards.

In our model, unemployment benefits are responsible for two types of eco-
nomic inefficiency. The first is a conventional one, namely, that these benefits
reduce workers’ incentives to work (as described, for example, by Ljungqvist
and Sargent (1998)). The second, an unconventional one, is related to identity
choice. When a severe recession hits the economy, the existence of unemploy-
ment benefits gives elite workers an inefficiently large incentive to abandon their
pro-work identity. The reason is that such workers become increasingly depen-
dent on unemployment benefits and the costs of this dependence is borne in
part by employed workers, who pay the taxes to finance the unemployment
benefits.!?

By contrast, Figure 8 shows how the job finding rate is affected by the same

12Note that utility is assumed to be linear in income.
131f unemployment benefits were financed by a distortionary tax (as is common in practice)

rather than by a lump sum tax (as in our model), the inefficiency would even be larger.
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Figure 7: The effects of a recession on utility when there are many elite workers

recessionary shock when all workers in the ability range [B, B’| are underclass.
In this case, the recession does not have any permanent effects. The reason, of
course, is that the workers in the range [B, B'] are already underclass and thus
the recession does not exert any further influence on workers’ identity choice.
This is the kind of picture that would be generated by a standard model, without

social identity.

4.2 Determinants of Identity Switching

In this section we discuss in more detail what factors affect the number of
potential identity switchers. The following proposition summarizes how workers’

identity choices are affected by workers’ abilities and average productivity.

Proposition 4 Determinants of identity switching: Ability and productiv-
ity.

The number of workers who switch identity in response to a productivity
shock depends positively on (i) the ratio of workers’ ability to average aggregate

productivity and (i) the magnitude of the productivity shock.

(Proof in the appendix.)
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Figure 8: The effect of a recession on the job finding rate when there are few

elite workers

Naturally, a larger change in productivity induces larger shifts in the value
functions and the identity switching thresholds and thus the number of potential
identity switchers is larger, too. The following proposition shows how identity

choice depends on the identity switching costs.

Proposition 5 Determinants of identity switching: Identity switching costs.

A rise in identity switching costs

e does not affect the value function of elite and underclass workers.

e decreases the number of workers who are underclass workers for sure and

decreases the number of workers who are elite workers for sure.

e increases the number of workers who could potentially have both identities.

This proposition is illustrated in Figure 9. Switching costs do not have
a direct impact on the value functions of elite and underclass workers since
workers do not expect their identity to switch in the future. However, switching

costs have an impact on the distribution of identity types. Switching becomes
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more costly and so workers are willing to accept larger differences between value
functions, so that the number of workers who can potentially have both identities

increases.

\Y,

Figure 9: The effect of switching costs; B’ and C’ illustrate a change in s from

0.4 to 0.44

Next, we examine how identity choice depends on the identity betrayal costs.

Proposition 6 Determinants of identity switching: Identity betrayal costs.

A rise in identity betrayal costs

e increases unemployment among underclass workers and decreases unem-

ployment among elite workers.

e shifts downwards both the value function of underclass workers and the

value function of elite workers, i.e., OVE Jdc < 0 and VY /dc < 0.

e increases the number of workers who are underclass workers for sure and

increases the number of workers who are elite workers for sure.

e decreases the number of workers who could potentially have both identities.
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(Proofs in the appendix.)

This proposition is illustrated in Figure 10. In terms of the distribution
of identity types, betrayal costs have the opposite effect than switching costs.
These costs make it more costly to have an identity that is inappropriate to one’s
employment status, and thus workers have a greater incentive to pay the cost
of switching their identity. Thus the number of workers who could potentially
have both identities decreases. Furthermore, there are additional, direct effects
on the employment rate. Since betrayal costs obviously make identity betrayal
more costly, the underclass workers are more reluctant to take up a job and their
employment rate goes down. By contrast, elite workers feel less tolerant of being
without a job and only take up unemployment in case of very low productivity.

So their employment rate goes up.

\Y,

Figure 10: The effect of betrayal costs; dashed line illustrates a change in ¢ from

0.05 to 0.055

In these various ways, the determinants of identity choices influence workers’

employment and unemployment rates.
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4.3 The Unemployment Effects of Large versus Small Busi-
ness Cycle Shocks

So far we have demonstrated that temporary shocks can have permanent ef-
fects. In reality, though, not every recession brings about a permanent increase
in unemployment. Our analysis, however, can also explain why some shocks
have permanent effects whereas others do not. Figure 11 illustrates the effects
of a large negative and a small negative productivity shock on workers’ value
functions.

Forecasters frequently distinguish between ”standard” (relatively small and
frequent) business cycle swings and ”extraordinary” (relatively large and infre-
quent) ones. In the former case, it appears plausible that workers in the range
B to B’ are already underclass since the relatively frequent standard shocks
will have induced them to make an identity choice appropriate to their usual
employment status. However, the workers between B’ and B’ are less mobile
and thus it is plausible to presume that more workers in this region still have
an elite identity. These workers would not be affected by small shocks but they
would be dislodged by a large shock and become underclass. It follows, that a

small shock might not have permanent effects while a large shock does.

4.4 Policy Implications

The policy implications of the previous analysis are straightforward. If persis-
tent, but temporary recessions can have permanent effects on workers’ identity
choice and thereby lead to permanent increases in unemployment, then there is
an interesting case to be made for stabilization policy. By ”stabilization policy,”
we refer not only to demand-side macroeconomic (monetary and fiscal) policies
that reduce the amplitude of the business cycle, but also any other measures
that prevent people from becoming unemployed in recessionary periods. The
latter measures may include counter-cyclical wage subsidies, hiring subsidies for
the unemployed, counter-cyclical payroll tax reductions, and so on. Since stabi-

lization policies mitigate the effects of recessions on employment, they thereby
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Figure 11: The size of shocks; solid line: steady state; dashed line: 1% produc-
tivity decline; dotted line: 5% productivity decline

prevent people from making identity choices in favor of an anti-work ethic and
thereby prevent permanent rises in unemployment.

To fix ideas, Figure 12 shows that the identity-induced permanent effects
of a recession on unemployment can be avoided through a appropriate wage
subsidy.'* We consider a wage subsidy of 3.6 % on impact, following an au-
toregressive process with the same coefficient of autocorrelation as aggregate
productivity. The lower trajectory is the same as in Figure 6 in the absence of
a wage subsidy, whereas the job finding rate follows the upper trajectory in the
presence of the subsidy. Observe that the subsidy prevents the permanent drop
in the job finding rate. This policy also prevents the occurrence of a permanent

decrease in real income and utility shown in Figure 7, and thus has a permanent

14 A wage subsidy that rises in response to a recession is a particularly direct way to affect the
wage and thereby employment incentives, but any measure that raises employment incentives
during a recession (such as counter-cyclical fiscal policy that stimulates demand and prices

during recession) would be equally appropriate.
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positive impact on welfare.
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Figure 12: The effect of a stabilizing wage subsidy on the job finding rate; solid
line: without subsidy; dashed line: with subsidy

The role of stabilization policy in this context is clear. If policy reacts late,
so that some elite workers have already switched their identity to underclass, it
will be disproportionately difficult to induce them to return to an elite identity.
The reason is that a tardy, stimulative policy - say, through wage subsidies
or hiring subsidies - will shift the value functions of all workers upwards (in
a similar way as a boom does) and the value of being elite increases relative
to the value of being underclass. But this will primarily affect workers around
the threshold C in Figure 3, who are likely to have an elite identity anyway.
By contrast, the workers around threshold B, the ones who became underclass
during the recession, are comfortable with their new identity, and will not be
affected by this policy in such way as to induce them to become elite again. On
this account, the government must reacts promptly to the downturn to prevent
workers from becoming underclass. Once this identity switch has taken place,
it is hard for policy to counteract.

Another way to illustrate our results is to analyze how the size of the govern-
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ment expenditure multiplier depends on workers’ identity choices. In particular,
if the government manages to avoid identity switching, the multiplier can be rel-
atively large. We proceed to demonstrate this result with respect to the wage
subsidy above. Again, we concentrate on workers in the region [B, B'].

We define the dynamic multiplier of a particular fiscal policy measure (viz.,
the above wage subsidy) as the discounted sum of the income effects divided by
the discounted sum of the policy costs, for a given number of time periods after

the policy was introduced:

x x

m(x) =Y By —y) /Y B9
t=0

t=0
where y; is aggregate income in the presence of the wage subsidy, y; is aggregate
income in the absence of the subsidy, g; is the cost of the subsidy, and x is the
number of periods that have elapsed since the introduction of the subsidy.

We begin by considering the multiplier in the absence of an identity switch.
For this purpose, consider an economy where in the initial steady state in the
ability range [B, B'] all workers are already underclass. This implies that a
recession does not have permanent effects because no elite workers are induced
to become underclass. However, this also means that the wage subsidy cannot
play the role of preventing such a switch. The dynamic multiplier for this
economy is shown by the lower curve in Figure 13. The multiplier is largest on
impact and then declines slightly, converging to a value of 1.69. The drop in the
multiplier is a common feature in the literature, because typically the output
effects recede faster than the stimulus.'®

Now consider an economy containing only elite workers in the initial state
in the ability range [B, B’]. Here, in the absence of a wage subsidy identity
switching occurs: elite workers become underclass. As discussed above, this
switch in identity can be prevented by the use of an appropriate wage subsidy.
Not surprisingly, the multiplier in this context is higher, as demonstrated by the
upper curve in Figure 13. This is line with recent empirical evidence showing

that the fiscal multiplier is higher during economic crises (see Auerbach and

15See, e.g., Campolmi, Faia, and Winkler (2011).
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Gorodnichenko (2012) and Bouthevillain and Dufrenot (2010)). Again, we see
a strong multiplier on impact and a decline in later periods, because the output
effects recede faster than the stimulus, at least over an initial span of time.
Beyond that, this trend is reversed because some positive output effect remains,
while the costs keep on declining. This explains the increase in the multiplier

in later periods.
Ay/Ag

40|
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Figure 13: Accumulated multipliers; solid line: economy with many elite work-

ers; dashed line: economy with few elite workers

Two notes of caution are at hand. (i) As noted, our stylized model is ade-
quate for qualitative, but not quantitative, assessments. So the results should
be interpreted as an indicator that a policy that prevents identity switching can
have larger effects than in standard models. (ii) In the experiment above we
concentrated on those workers where the effects of policy are largest, namely
the workers in the region [B, B’], who potentially switch their identity during a
recession. In practice, a government might not be able to concentrate its policy
on those workers but instead use it over a broader range or workers. In this case

the multiplier will lie somewhere in between the two lines in Figure 13.
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5 Conclusion

In this paper we examine the implications of social identities for labor market
outcomes. In line with the empirical evidence, we assume that workers differ
with respect to their attitude to work. Elite workers have a strong pro-work
ethic and suffer disutility when they are unemployed. Underclass workers have
an anti-work ethic and thus suffer high disutility from work. This attitude
towards work affects the reservation wage and so elite workers have a higher
employment rate than underclass workers.

While workers do not adjust their identity frequently, they may still react
to major, prolonged changes in the economic environment. The deterioration
of employment prospects during a deep, prolonged recession might induce some
elite workers to lose their pro-work ethic. Since identities are sticky, they might
keep their new identity even when the recession is long past. In this way,
temporary shocks can have permanent effects and thus our model can explain
the hysteresis in unemployment observed in many European countries.

Economic policy has a novel role in our model. Any policy that enhances
wages and employment rates during a recession has the potential to avoid
identity-switches. In this case, economic policy can avoid the permanent de-
crease in output and thus has permanent positive effects. As a consequence the

multiplier can be relatively large.
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6 Appendix

6.1 Proof of Proposition 1

Proof.
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Part 3. For « = oo, v — 0 and n — 1. Then

[ee]

Vi = Z {5‘3_1&_1/0 aaigi,kf(fi,k)dfi,k}

k=t+1

and

oo

V
k=t+1

Clearly, Vig_,_l > V;g_i_l.

For a — 0, v — oo and 7 — 0. Then

VEL= Y [ o

k=t+1

and

Vit = Z [ﬁk . 15}

k=t+1

Clearly, Vigﬂ > VE i1 W
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6.2 Proof of Proposition 2

Proof. Based on 23 and 24, for workers of very low ability it is the case
that 8 (VU = VE) 4 e= 85, ., [5“ I cf(sl-yk)dsiyk} =B/(1—Ble+c=
¢/(1 — B). Thus, if switching costs are below this value, workers of the lowest
ability will always be underclass.

Based on 21 and 22, for workers of very high ability it is the case that
BVE=VY)de=BY5 0 [B5 5 ef(einddein] = B/(1=B)ere=c/(1-
B). Thus, if switching costs are below this value, workers of the highest ability
will always be elite.

Since both functions are continuous and since the slope of V¥ is larger than
the slope of VY, both functions have to cross each other, such that V¥ = VU,
In the vicinity of this point V¥ — VY and VYV = V¥ are necessarily smaller
than s — ¢, due to the assumption that switching costs are higher than betrayal
costs. Thus, there are some workers for whom the difference in future values is
not large enough to induce switching, no matter what their current identity is.

6.3 Proof of Proposition 3

Proof. Part 1 and part 2 are equivalent to part 1 and part 2 of proposition 1.
Suppose that a for any k > t is changed. The effect on workers value functions
is:
VL,
(9ak.

3771%
(9(1k

oo
+ gttt /E ;€ 1k f(€i)dE &
v

i,k

81}{5
(b—c)— 5k7t717’kakaivfkf(vfk)

__ pk—t-1
n ﬁ 8ak

ovE _,_, OvE b—c
_ ﬂk—t—lﬁf(vfk)(b —c)— Bgrt 1W:akaiwf(vfk)

3

oo
+ gt /E o€k f(€ik)deE k
v

i,k

= 5k_t_1/E aigikf(eik)deir >0 (25)

ik
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Vit
8ak

U U
f—t—1 Mk iy
8ak 8ak

oo
+ Bk_t_l/ gk f(eik)dei
v

bh— /Bk_t_l

= -p

f(lek) (akaivgk + c)

U
i,k

ol oY
= gt Dk gy gt Ok 0 (o)

day, Oay,

+ 5k_t_1/U gk f(eik)dei
Vik

_— k7t71 > . . . .

= /8 algl,kf(el,k)dgl,k >0 (26)
’UU

ik
Thus, any expected change in future aggregate productivity will shift both

value functions.
E U
8Vi,t+1 3Vi,t+1
Bak Bak

Since fufk < vgk,
Part 3. The lower threshold for switching identity is defined by equation (12):
B (VU — VE) = s — ¢. According to part 3 of this proposition W < 0.
Thus a decrease in aggregate productivity would increase the left hand side
of the equation without any possibility to adjust the right hand side. Thus,

we need a counteracting factor on the left hand side to restore equality. This

can only be achieved by an increase in the identity switching threshold, since

a(vv-vF)
o

threshold.

< 0 (see Proposition 1). A similar argument holds for the upper

Part 4. Workers between the steady state switching threshold and the tem-
porarily higher recession switching threshold will become underclass (if they are

not underclass already) and keep that identity once the shock is over. m

6.4 Proof of Proposition 4

Proof. Equations (11) and (12) implicitly define the ability of the marginal
workers who are indifferent between switching their status. A shock to aggregate

productivity will move these thresholds. Let us define these equations as implicit
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functions:

s—cC

Vf+1 Vt-l—l = 3 =FF
s+c
Vzt+1 Vzt+1 = 3 =FY

Following the implicit function theorem, we can determine the change in the
threshold for becoming an underclass worker as:

oFY
U __ da
do” = — 577 da
dal

Using equations (20) and (26) this becomes:

v S Hﬁk_t_l Ik, aisi,kf(ei,k)dei,k] — [5'“‘1 v, aisi,kf(ei,k)dsi,k“ day,
o = — 2 — 2 =
> heig1 [[3k_t_1 f,fgk apeikf(eik)dei| — [5k_t_1 fﬁk pakei,kf(gi,k)dfi,k}

D heti { gt 1f & g f (€0 k) de, k:| day,

D hetr1 [5k_t_1 f:é: ar€ikf(gik)deik
i,

It can be seen that a higher o and a higher da tend to increase the change in
aY, while a higher a has the opposite effect. This becomes even more obvious
under the assumption that the change in productivity is constant. Then the

equation this simplifies to:
dacy Y3200 [ ght= lf ik f(eik)des, k:|

= %da
azzozt+1 |: k - 1f Ez kf & k)dgz k:|

a

daV = —

6.5 Proof of Proposition 5

From equations (4) and (8) it can immediately be seen that the value functions
are independent of switching costs. From equations (11) it can be seen that an
increase in s implies an increase in the difference between V.5 441 and VZ +11- Since
according to proposition 1, V¥ /da > VY /da, this can only be achieved if a”

increases. A similar argument shows that a¥ has to decrease. It follows that
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the number of workers of type 1 and 3 decreases, while the number of workers

of type 2 (workers who could potentially have both identities) increases.

6.6 Proof of Proposition 6

Proof. Part 1. To see this, take the derivative of the employment rate of elite

workers resp. underclass workers with respect to the betrayal cost:

6"75)& 1 E

L Y O @
377% 1 U

e oLl <o 2

Part 2. To see this, take the derivative of V£ 41 and V

t+1 with respect to c:

it - i -t e ) 0 D a0

- g (1*77516)}

= kil [5'“_“1@]”(1%)(6—6)—ﬂk_t‘lagf”“ ai%f( £

- g (1_’7516)}

- - i BT (1= E) <0 (29)

k=t+1
5‘/;5%“ = kil —5k—t—1€)g§€b—ﬁk_t—18?)§€f@%) (aqviy + c)
- g 177?}
- i [Bk_t_lagzkf(vgk)b—Bk_t_lag?f(vgk)b
- ;;ttl Y]
= - Z Bl < (30)
k=t+1

Thus, an increase in betrayal costs reduces the value of both elite and un-

derclass workers.
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Part 3 and 4. To see this, take the derivative of equations (19) and (20) with

respect to c:

3V1t+1 _ Z gh—t-1 Ekav FwE)| = i gh—t-1 LB WE)| >0
aaac i,k a; zk i,k
k=t+1 k=t+1
3Vt+1 _ _Z kt1 oY f( ) :_Z gh—t=1 2 Uf(’UU) <0
804(96 zk Uik i,k
k=t+1 k=t+1

This means that an increase in betrayal costs makes the value function of elite
workers steeper while it makes the value function of underclass workers flatter.
Thus, the difference between VF and VU increases faster with changes in o if
VE > VU and it shrinks faster with o if V¥ < VU, It follows that oV moves
to the right, that o moves to the left and that the distance between the two
thresholds becomes smaller with increases in c¢. This effect is even strengthened

by the fact that ¢ also shows up directly and negatively in both equations. m
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