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ABSTRACT

Herd Effects and Migration*

in this paper we introduce the notion of herd effects or information cascades
nto models of migration-related phenomena. We consider ndividuals making
sequéntial decisions regarding emigration. Each individual receves a signal
which conveys pnvate information regarding preferred locations abroad, and
also observes the decisions made by previous emigrants. The herd behaviour
which ensues gives nse o geographical concentration in host countries of
immmigrants from the one location. We show how herd effects can be expected
to have both efficiency and political-economy consequences. We expect
international factor allocation predicated on herd effects to be inefficient. Herd
effects: can also be the source of social tensions when the host country's
resident population s xenophobic. In general, herd effects can iead to
icorrect personal location decisions, smce people are led to discount their
prvate, information. We also compare herd effects with the network-
externalities explanation of immigrant concentration.
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NON-TECHNICAL SUMMARY

immigrants from a particular location are often concentrated in the one location
rather than widely dispersed among host countnies. One explanation for such
conceritration 15 the lower transactions costs that are due to knowiedge of the
language of the host country. So for example we find ciustering of immigrants
from former colonial countries in France, the Metherlands, Poriugal and the
United ‘Kingdom. Geographical proximity is another explanation for clustering
of imrugrants as reflected, for example, In the presence of immigrants from
Mexico and from Central Amenica i the United States, and Albanians it Italy
and Greece. The immugrants in these cases may be legal or illegal.

When ‘considening clustenng of immigrants we are also obliged to
acknowledge a rather special case, that of the concentration of Jews, aibeit
from many different countries, choosing to migrate to Israel. Here an
explanation for the clustering fies in a belief sustained over the course of two
thousand years that the Jews would retum to their homeland, reinforced by the
unfortunate history of the Jews in exile from their land. Acknowledging, but
sefting . aside this special case, there remain cases where neither former
colonial ties nor geographical proximity appear fo explan clustering of
immigrants. For example, we find concentrations of Turks 1n Germany, Tamils
m Switzerland, Morogccans m Belgum and the Netherlands, Halians in
Argentina, Greeks in Australia, Ukrainians in Canada, and so on.

When neither colonial ties nor geographic proximity are present, the idea of
network externalities suggests that assistance from prior ermgrants in a host
country explans concentrated patterns of international immigration. In the
network externalities explanaticns prior emigrants provide an nitial haven by
providing housing and finding [obs for new immigranis. This assistance makes
it attractive to emigrate fo a country where there are previous immugrants from
the same location.

This péper develeps an alternative theme of emigration that s complementary
with network externalities. Network externalities mply the pre-existing
presence of a sufficiently large number of previous immigrants as an
inducement o mmmigration of others. The notion of network exiernalities
cannot: and does not seek to explain the source of mitial concentration of
immigrants which underlies the manifestation of the externalities. In our model
such initial concentration 1s explained by herd effects or information cascades.
Netwark externalities are absent, and geographical clusternng of mmigrants
occurs iwithout the prerequisite of a pre-existing critical mass of immigrants,



The model shows that whether network extemnalities eventually anse or niot,
information cascades can explan how the concentration occurred in the first
place.

People in our modei rationally maximize expected utifity in choosing where and
whether to emigrate. Potential emigrants do not have information regarding the
best foreign location. Emigration decisions are sequential, with each person
looking at the decisions made by previous emigrants when making his or her
own deciston. This s rational behaviour on the supposition that previous
imrmigrants have had information which the emigrant seeking a location abroad
does not have. The ocuicome s a private decision rule which gives rise to herd
behaviour. individuals discount private information and emigrate to the country
to which previous persons have been observed to emigrate.

Such herd behaviour 15 concepluaily distinct from network externalities, and
occurs without positive network extemnalities in the host country, Indeed, while
there are efficiencies due to network extemnalities herd behaviour can be
expecied to be nefficient. Individuals discount their own pnivate information to
follow herds, even though the private information thal 1s discounted may be
accurate. More dispersed migration may yield greater perscnal incomes and
improve the international efficiency of resource allocation.

Herd effects can also have political-economy conseguences. When a
population of immigranis from the one source country increases beyond some
threshold, social {ensions are ofien observed betweean the immigrants and the
local native population. This phenomenon has been observed in the 1990s in
Denmark, Germany, England, France, Austna and Sweden. In Denmark,
France and Austna in paricular, political parlies with anti-immigrant policies
have established significant political constituencies. It would appear that in
such cases a local population feels that cultural and national identity 15
threatened by immigrants and perhaps in particular by a concentration of
immigranis from the one source. The phenomenon 1s not confined to Europe,
In Indonesta the Chinese population fell victim to the local pecple in the vast
pogroms of the 1960s. In Uganda the Indian population was expelled under 1di
Amin. In Fiji a military coup n the early 1980s by the army composed of native
Filians ousted a government that had been democratically elected by the
majerity mmemgrant Indian population. The lessons from history and from closer
to our own fimes pomnt to instances of preferences for cultural and national
hemogeneity. The xenophobia and bigotry present among the poputations of
some countries are often magnified when immgranis from the one source
country have a visible cohesive presence. Our model encompasses such
behaviour by considenng a local population which prefers diversified immigrant



populations. Under these circumstances, herd effects underline the creation of
soctal tensions.

Qur primary purpose 1s to ilustrate why scholars of international immugration
might be interested in herd effects or nformation cascades.



L. Intreduction

Immmgrants frem a particular focation are often concentrated m the one
location rather than widely dispersed among host countries. One explanatton for such
concentration 1s $he lower transactions costs that are due to knowicdge of the language
of the host country. So for example we find clusterning of immugrants from former
colfomal countries as m the U.K,, the Netherlands, France, and Pertugal. Geographical
proximuty 1s another expianation for clustenng of immugrants, as reflected for example
i the presence of immgrants from Mexico and from central Amenica in the US, and
Albamans in Greece and Haly., The imnugrants m these cases may be legal or illegal.

When considening  clustermg  of immugrants, we are also obliged to
acknowicdge add a rather special case, that of the concentration of Jews, albest from
many different countnes, in choosing to mugrate to Israel. Here an expianation for the
clustenng lies in a velief sustaned over the course of two thousand years that the Jews
would return to thew homeiand, reinforeed by the unfortunate history of the Jews m
exile from their land. Acknowledging but setting aside tlus special case, there remain
cases where neither former colomal ties ror geographical proxsmity appear {o explain
ciustering of tmmigrants. For example, we find concentrations of Turks in Germany,
Tamils m Switzerland, Moroccans i the Netherlands and Belgium, [ialians n
Argentina, Greeks 1n Austraiia, Ukraimians in Canada, and so o'

When neither colemal ties nor geographic proxinuty are present, tie idea of
netwaork externalities {see for example Oded Stark 1991) suggests that assistance from
prior emigrands i a host country explams concentrated patterns of ntermatiomai
mmmigration,  In the network externalities explanations, prior emigrants provide an
mitiai haven by providing housing and i finding jobs for new immigrants. This
assisiance makes i atlractive lo emigrate to a country where there arc previous
nmigrants from the same focation.

This paper develops an alternative theme of emmgration that 1s complementary
with network extemnalitics. Network externaiities umply the pre-existing presence of a

sufficiently farge number of previous immigrants as an inducement to 1mmugration of

* We can also see clustening of potential emigrants from the same ongin 1n the quesces

waiting to receive a legal permit to enugrate {see for example Canada and the US).

2



others. The notion of network externalitics cannot and does not seek {o expiain the
source of initial concentration of immagrants which underlies the manifesiation of the
extenalities. In our model such mitial concentration is explamed by herd effects or
mfﬂi'zfnaimn cascades. Network externalities are absent, and geographical clustering
of z:n;'lmlgraﬁts occurs withcut the prerequisite of a preexisting critical mass of
1mn§;granls. The modei stiows that whether network externalities eventually anse or
not, information cascades can explain how the coneeniration eveniuated 1n he first
place:

' People 1 our moedel rationally maxumze expected utility i choosing where
and | whether to emigrate.  Potential emigrants do not have pefect mformation
regarding the best foresgn focation. The enpugration decisions are sequential, with
eacﬁ person loaking at the decisions made by previaus emigrants when making his or
her c:an decision.  This is rationai behavior on the supposition that previous
zmzﬁ:'granls fave had information which the enugrant secking a locatien abroad does
not jx:ave. The ouicome 15 a private decision rule which gives nse to herd behavior.
Indi,;f_idazals discount private nformation and emigrate to ihe country io which
previous persons have been observed to emigrate.

'\ Such nerd behavior 1s conceptually distinct {from network externalities, and
occurs without positive network externafities mn the host country. Indeed, while there
are ?ﬁ?c:encws due 10 nelwork externalities herd behavior can be expected fo be
mefﬁésent. For individuais discount their own private mforrmation lo follow herds,
even  though the private information that 15 discounted may be accurate. More
dispé;‘sed migratien may yield greater personal incomes and improve the mternational
efﬁc_zéncy of resource allacatron.

' ¢ Herd effects can also have political-economy consequences. When a
popuiauon of mmmugrants from the one source country mncreases beyond some
threshold, soctal tensions are often observed between the \mmigrants and the local
aative popuiation. This phenomenon has for exampie been observed in the 1990s
England, Germany, Austna, France, Denmark. and Sweden. in France, Denmark and
Aus:tiia m particufar, poiitical parties with anti-immugran: policles have established
sngn.iﬁcam political constiluencies. It would appear that in such cases a iocai

population feels that cultural and nattonal identity s threatened by 1mmigrants and

-
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perhiaps In particular by a concentration of mumgrants from the one source. The
phenomenon 15 rot confined to Europe. In Indonesia the Chinese population [ell
vietim at the hands of the local people i the vast pogroms of the 1960s. In Uganda
the Indian popuiation was expelled under Idi Anun. In Fiji a military coup n the
carly 1990s by the army composed of native Fijians ousted a government that had
been democrattcally elected by the majontly smrugrant indian popuiofion. The
lessons from history and from closer to our own umes point to imstances of
preferences for cuftural and national homogeneity. The xenophobia and bigoiry
present among the popuiations of some countries are ofien magnified when
immyigrants from the one source couniry have a visible cohesive presence. Qur moded
encompasses such behavior by considenng a locaf populatton winch prefers
diversified immugrant popudattons {for a model which shows why this may be so for
political economy reasons, sce also Mazza and Van Winden 1996), Under these
circumstances, herd effects underline the creation of social tensions.

Qur pramary purpose s 1o iHustraie why scholars of iatemational immigration
might be nterested i herd effects or snformation cascades. We proceed as follows:
Section 2 sets out varants of the basic model. Section 3 considers efficiency
questions.  Sectron 4 expands the model to include the preseace of externalities,
among immigrants and alse between nmmigrants and the local population.  Secction 3
campares herd effecis with the network-externalitics model.  Section 6 contamns
concluding remarks, tncluding a companson with other models that have used herd

effects to expiam cconomic behavier,

2. The Model
A The setting

We consider a sowrce couniry wherein potential emigrants, whom we shall for
convemence poriray as idenucal other than in age and information, are unicertan about
conditions i the rest of the world. Since we do not wish to attribute behavior to nsk
aversion, we assume nisk newtrality,. A poetentral emugrant’s utility Uf) 1s am
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mcriczasmg function of income and other parameters which we subscquently introduce.
An _iﬁdivid%ial can choose to ermgrate or to stay at home. From among the different
alternatives (legal or illegal) one foreign country offers better conditions than others.
The identity of this opuimai foreign country 15 however unknown, People have a
uniE'U:ml priot over countries so that there 15 no outstanding candidate for the optimal

couhtry.

B. A ‘one-signal model

. From a flow of imperfect information, a person recerves with probability pa
sxgﬁﬁl regarding the identity of the opumat foreign country. With probability g the
signal providing this information 15 true. A signal if false does not provide
wnformation regarding the true signal.  Also, to simplify we assume ¢ > 0.5 {this 1s
ec;un:micnt to saying that ¢ > [/ while m 15 the number of alternatives facing the
amiﬁigra;;t; atherwise a person has a better chance of choosing the correct country by
mndémlzmg than by foilowing the signal}.

: Individuals make sequential emigration decisions. At & given age, peopie
contémpiaie the possibility of emigrating. In the sequential decision process people of
diff#grent ages make decistons regarding smmgration at different tmes. Each person
has! private mformation when making his or her deciston. He or she may have
recéi:vea a signai, and can also observe the behavior of previous emugranis. Potential
emi_gjrams cannot however observe the mformation signal which was the basis for
previous emigrants’ decisions. Given Lhe information available, each person chooses

a cdﬁntz-y of emigration.

The structure of the game and Bayesian rationality are common knowledge.

Three assumptions govern individuals' actions:

a. A person who does not recetve z signal and observes that everybody else has
chosen lo siay home, will also choose not to ermigrate.
&. A person who 15 indifferent between following hus or her own signal and emulating

seméone eise’s choice wili follow his or fier own signal,



e. A person who 1s ndifferent between following more than one of the previous
ermgrants’ decisions will choose to randomize his or her decision with eguai

probabilitics assigned to the different alternatives.

The above assumptions munimize the likelihood that herd behavior will take

piace. The following different possibilities may occur:

First person making o decision

This person will not receive a signal with probability (/-p) and will receive a signal
with probability p.  In the first case, using assumplion @, we know that he or she will
not emgrate. In the second case the person will follow his or her signal and

emigrates. The probability that emigration s to the correct country 15 4.

Second person

If this person has received no signal, then he or she follows the first person. If only
the second person fias a signal he or she, of course, will foliow 1. If the two persons
have however different signals (the first person chooses o immugrate and thus had a
signal), the second person is indifferent between {oliowsng his or her own signal and
emulating the other person, as the botl persons’ signals have the same probability of
bemg true. In this case, by assumption # the person will follow lis or her own

signal.

Third person
If aeither of the previous persons chose to emigrate, this means that neither received a
signal. Thus the third person will emuiate them i and ondy if he or she does not

recelve a signal, otherwise he or she will follow the signal.

if one of the previous persons chose not to enigrate and the other person chose
to ermgrate, then 1t 1s clear that the first person did not recewve a signal and the second
person did receive a sigaal. If the third person then recerves a signaf which indicates

ermigration to the country to which the second person has enugrated, then thus third



perséfx wil} join the second person. Otherwise, if he recerves a signal different to that
ofthefsecond person, then, the third person follows his own signal.

"> IF the Frsi two persons have chosen to emugrate to different countnies, and
persdri number ihree does have a signal, then this third person will base his
em:gﬁit:on decision on his own private information as conveyed by the signal he

receé:\fes, This can be shown formally 1n the following way:

Assu:r:;le that one person emgrated {0 country ;. the other person emigrated to country
X, and the third person has a signal to emugrate to country 7. Using the Bayesian rule,
the p;erscm can calculate the probability that the true signal 1s ; out of s possible
a:f.mniu:'itzs:2

p’q:(i—q)llm

0.
Pr(k, .0} ot

Pr{/| sk, j) =

-1 In the same way the person can calculate the probability that the irue signat 18

ke

s i} p"ql—q):l!m
¥ Pr(kl ;4.7 =ﬁP(—r(k-T

For 4> 05 1t holds that
Pr(i| ko) > PRkl k) @)
Therefore we coneiude that the person will choose lo follow his own signal.
~ There 15 one more possibility to consider: the first two persons choose 10

emigrate to country ; and the third person receives a sigmal 1o emsgrate lo country k.

This last possibility brings us to the following generat proposition:

* By definition, the probability ¢ 1s normalized in regard to the two different {ocations
facing the immigrate..
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Proposition |
If at a certain pownt m nme rhe number of imaugrants w country j is greater than all
the other countries by af feast nvo persons, then from that nme on, all persons,

regardiess of thewr signaf, will enngrate to country 4.
That 1s, we have herd behavior,

Proof:

First consider the case of three persons: The two first persens have
argrated to country ; and the third person has received a signal to immigrate to
country & Given assumptions « and 6, 111 ciear that the first person has received a
signal o unmugrate to country 7 and the second person either did aet receive a signai
or received a signal to mrmgrate to country ;. We can caicufate the probabiiity that ;
(&} 15 the true signal. Using the Bayesian rule, given this informmation, the probability

that the 7 signal 1s true out of m possibie countnes 15

(p‘q:(l wq)+pi(- pglt —q))l.’m

Pr(f . k) = - 1G]
; Prik, i J)
In the same way we may calculate the probability that & 15 the true signal:
5 4 :
_ (piali-a) < p* - mali-q))1/m
Pr{Alj, j k) = &)

Pr(k. . /)

Given that ¢ > 0.5 it holds that Pr(&] j, 1,k) < Pr(j} 4. . K).

The rest of the proof is by mduction. Assume that the country which has the
largest aumber of immgrants, country . has # immugrants  Denote by X the country
with the second largest number unnugrants, with (n-2) unmgrants,

A person mn the home country has received a signal to emigrate to country &

Given all tlus information we caleulate the probability that fek} 1s the true signal.



Denote by Pr(jE 1y, {n — 2}k, &) the probability that # persons have chosen to emigrate
to country 4, (-2 to country & and the last person has recerved a signai to immgrate

0 co:ﬁmr_y &. We assume that the following holds true:
Prijlm, (n- Dk > Prk|mn (- 2KK) (6)
Cur aam 15 the show that
Prii| (n+ 1)y, (i=DAEY > Prk|(n+ 1, (- DEE) (7

All the events are independent, so the probabiiity s a multiplication of all the different
possible evenis. If we swilch belween the last two events in each of the two different

cases; we have:

Pr(j [ (n+ 1), (1=, k) = Br(j |y, (n=-DkKY (pg+(1=p)) (8)

andif

Prik} (n+ D, (n=DEEY = Pr(k| o, (- 206,8) (pa+(1-p)) (9

It 15 clear that for g > 0.5 equaticn (8) 1s greater than (9).

QED

¢ People emigrate to the country which has the highest probability of being the
corrcfct focation., From the previous proposition, we know thal the person who

rece%vecﬁ a signal to emigrate to country £ will emigrate to country 7 if
Prj| o, (n=2k.kY > Prik|y, (n=20k.k) (10

An iridividual here emagrates to a country which does not comcide with his or her own
sigrial regardless of the magnitade of the dilference between the two probabilities.

Yet the value of the difference between the two probabilities ss tmportant, as the

9



difference may be quite small, and yet a person has decided rot to follow his signal.
In order for someone to ignore his or her own signal, 1t must be that the difference
between the two probabilines 1s {arge enough to decrease the prebability of making an
crror.  Accordingly, let us now assume that a person emigrates to couatry ; while
recerving a signal to mmigrate to country & if and enly if the difference between the
two probabilities 15 large enough:

Pr(jE w, (n—dYk by - Pr{kl m (n—dYe kN2 f (in
Assume that given g, », o and f, the fellowing 15 satisfied:

?z(j] np, (w—dYe kY - Pr(ki n,(n—-dyk ky=r (1)

From equations (4), {3), (8) and {9}, we then have:

Praposition 2

For a given difference benveen probabilites regarding the correct forergn location,
ler the probability thar the own signal s correct wicrease. Then, herd effects are
evoked by a smaller difference between the number of persons who have previously
chosen the heo location.  As a person 1s wereasuigly confident that his signal 15
correct, he requires a larger difference berween the number of emigrants wiho have
chosen the alternarive locaiton and that which his signal tells him showld choose,

order to follow the herd (and so 1gnore his signal).

After o person has chosen o emigrate to a particular country, he or she does
not know unmediately what the quality of life m the new location will be. This 18
ieamed with time. Suppose that a person has emugrated {o a country, and afier some
ume a clustenng of immegranis occurs m a different country.  As this person still
confronts uncertainty regarding future income and the future quality or standard of life
m the new country, he or she once agamn will caicuiate the probability regarding which
country 15 best o live s, The propositions set out above indicate that such a person
will decide to leave the couniry of inibal choice and join the herd. Notice that in all
these cases clustersmg a one location 15 mdependent of any positive externalites that

may denve from the clustenng.



An ilhi!:ﬁ'rmnon

: ‘We now consider a numencal example 1o illustrate herd benavior. We have
cslabiiéhcd that if the first twe persons enugrate to the same focation, ali subsequent
nersons will emugrate to tlus same locaston. The prabability that the two first persons
will enligrale to the same country 1s (without loss of generality we assume that y 1s the

best iécatlon):

P:r(cf'r:sra'rzrgrar OHE CONNEY ) =

Priciustring i counnry J E Jastheright cownny) Pe( f isthe right cowntin) +
Prictustrng in countey: j Ek 15 1he right cotntiy) Pri& isthe right cotnny) + (13
Pr:{chrsi."mgl.'r coutitiv k Ek sthe right counny) Pr(k isehe right connnry) +

Pr{ctustring in counirv k Ej isthe right counmry} Pr( j s theright countr)
Using the values of the differeat probabiliies, we obiamn:

Pr{ciusiring monecouniryj=

(P g +p=pgl + (PPA=q) +pli=p)(i-gN0+
) . (

(pma” +p{l-p)gy0+ (p7(l-y)" +pli-p)(I-gNi=

pzqz +[J{]-—{)]{!'4,-[]2(]—(]]24,-]’3{]-!J)(l-—({)

In thé ‘case witere g=0.3/ and p=/ (ali people oblun a signal), we caiculate this
probability o be .3002. More generally, as ¢ mcreascs, for any p, the probability of

clustering in one of the countnes increases:

& Priciustring
—M:zpl{zq—xpo 15
¥}

- Let there be only two alternative countries. The probability that at some pomnt

in iime there wilt be clustering in one of the countries 1s:



Pr{cinstring in one country )=
(PP %+ p(i-pa+p*(1=g)* + p(i- p)(1~g)* (16)
(1+ p*4(1=q)+ p'q* (1= ) ot p* Vg T (1))

Propesitien t indicates that when one country has two immigrants more than the other

couniry, there will be a herd effect. In the case of infinte population size, we have

Pr{clustring mone country}=

P+ p(-pg+p -0+ pll- p){1-q) an
1mp2r1(1—rn

if all mdividuals receive a signal and ¢=0.5/, the probability of clustering 1o one of

the counines s 0.667.

C. A multiple signaling model
In this sectton we consider the extension to a multiple signaling model n
which an mdividual may recerve two types of signals:
{. With probability p a person recetves a generai signal and with probability ¢ the
signal providing this mformation s true.
2. With probability p;a person receives a specific signai from an mdividual who has

already emgrated to country 1. With probability g;this signal is true.’

An ndividuai may have recaived a generl signal, signals from previous
emigrants and also can ebserve the behavior of the previous crugrants. He or she
cannot however observe the signal on the basis of which previous emigranis have
made therr decisions.  Given the mformation available, cach person proceeds to
choose a couatry of emigration. We retain assumplions a, # and ¢ from the previous

case, and now add:

' The assumption regarding the value of g iolds for all ¢; ne.g; > 0.5

12



d. TIndividuals vaiue a specific signal from former emugrants more than a general

signal.ie. g syq;, V.

The _n:lult:pie-mgnal model differs from the one-signai modet only ffom the time at

which one of the host countries has at least one unmigrant.

Secojvid person
If this persen has received no signal, then he or she follows the first person. if only
the s.econd person has recesved a signal he or she follows that signal. [T however the
two ﬁersons nave different signals (the first person chooses to imnngrate and thus had
a mg:na[} there are two cases:
i. The second person recelves two signals:
a :Bmh signals are identical and mndicaie enugration io (he same country as the
 first person.
b. The general signal ndicates a different country while the specific signal
- yndicales choosing to follow the previous immigrant. Given assumption ¢ the
: ‘ergrant will follow the previous crmgrani.
2. ThEe second person recesves only one sigaat. This is precisciy the same case a5 In

1hé one signal model.

Third person
If neither of the previous persons ¢hose 1o enmgrate, this means that neither received a
signal. Thus the third person wiil follow the previous two, if and only if he or she does

not recerve a signai, otherwise the signal will be followed.

The! i}ntereslmg circumnstances which here differs from ithe one signal model occurs
when the two [irst persens Dave emigrated to onc couatry, while the third person
received a general signal to enugrate o a different country. The latter can calculate
the i)@‘obai)iiity that each of the countries 1s the best location.  Notice that a person can
receive a specific signal lo go 1o & country, only if there has been a prior cmigrant to

that country.
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Denote by Pr(jij,_,!,(k,(})) the probability that country 7 in the best location for
the thivd em:grant, when the first two persons emugrated 1o country ; and the third
person received a geaeral signal to immigrate to country &

(18}

Pfl(Pfi pa;+1-pipg,;+ pa(l-p,)+{1-p}l ~p,»))p(l —q}/m
Pr(, 1, {£,0))

PrCl s (k) =

In the same way we caicuiate the probability that £1s the true signal:
(19
Br(kl s, .(k,00) =

n(l—fi)(p(l“q)p,-(l—r1,-)+(1— pip(l—g 3+ p(l-g)(l—p;)+{1-p)i- p,))mifm
Bri s, 1, (k,0})

it ¢an be readily confirmed that Pr{;b,_,-,(k,ﬂ)} > Pr(kl 7, 7. (4,00

Let us consider a more compiex case: the first two persons have emgrated o
two different countries (f and £}, twe additional persons cmigrated to couniry ; and
the fifih person receives a specific and general signal to emigrate to country £ Given

this information, we calculate the probabifity that couniry ; is the best focation:

Pr(fls ko (kR)) =

pla(l-q)*
((i- pi1=p 1= p )05+ p(i=p (1= p Jg+ J*

p= )= pog,+ pipgg (L= p)+ 2 pepad 4y

(= pX(L= g 1= p )+ pli= p, (1= p)a )
Lt p (1= p)(L= pg, + pypag L= PO+ P 09q i

i

mPr(y, &, 50,0k E)

(20)

(Pp(-g)Xi-g)0- p}*

The probability that the best location 18 & 315 given by:



Prlk gk, fo g (KK =
pall-q)*

[(1“17)(1“p;}{i-PJ05+P(l—p,)(I~P.)(l—rn+ )*
p1=p)i=-p(1-q,)+ p (1~ @)1=, )= p )+ p,p, p—g}1—q,)(1~g, )
((l-p)(l—pf}{i—px)+p(1—p,)(l—pi}(1—q}+ J*
p,(=-pit=pJ=q)+p,pl=g}l=g 1= p )+ p,p, p(1~g}1-g )1 —g.}

1
TN

(pmqq. (1-p, ))
Which probability 1s greater depends on the values of g, gy and gj. 4 For given values
of q. q; and g, there exists a difference i the number of persons i both countnes,

which will induce all persons subsequentiy emigrating to engage n herd behavior.
We summanze the resuits i the following propositien: ’

Praposition 3

In the multiple signaling moded, if the first two persons enigrated to the same country,
then subsequent enugrants will follow them regardless of their signal.  Otherwise,
herd behavior will ensue when the difference benween the manber of enugrants m both
comntries 15 large enough.  As the probability that the own signaf 15 true mereases,
there 15 a decrease wn the difference between m the number of enugrants i afternative

lacations required 1o cause a herd behavior,

Hence we conclude that, in both a sigle and muluipie signaling rmodels, kerd behavior
occurs as soon as a sufficient number of prior emsgrants have chosen a particuiar

country.

“ 1t 15 clear that the frst three componenis ia the muitiplication of equation (20) are
greater than the parallel ones n equation (21). Companng however the fourth
component in both equations, we see that m equation (21} this 1s greater than that m
(201

* Proofs will be provided if requested.
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3. Efficiency

We now turn to efficiency aspects of herd behavior. Let the total output of
country J be denoted by Qj(Nf' L &}-), where Nj s the sumber of immugrants, Ly
denoles the focal populatzon of workers and Aj 1s capsal m country 7. An efficient
distribution of emigrants across couniries maximizes the total vaiue of outpul and

feliows from:

Max NI. Na_ﬂg_ﬁvm ZQ!-(N’,L’,K})

5.t (22)

The solutton for efficient location across countrics is:

=1
E0, N=- > N LK,
50,(¥yk, ) A
= — oopEm (23)
£ N" ‘( mt ]
&

N-— ZN,—

rai

This above solution s also personally optimal, if the wage recerved 15 competitivety
determmned i1 each couniry.
Denote the optimal allocation of migrants across countries establisiied from (23) by v

il
= (Vv L. vyl with Zv_; = |. Ifsignals reach emugranis \n proporiton to v then:

1=

FProposition 4
I all persons follow therr own signal and disregarg the actions of orhers, the

distriburion of immigrants among different locations will be efficient.



When people do not ondy foliow their own signal, we may have the herd
effects described in the previous section, and consequently nefficient location. To
illustrate, consider two possible locations, each with & Cobb-Douglas production

function:
. SRRV TSR 5 7
QJ(NJ’LI’AI)_NJ LI ]“1 24
Maxnmization of total output requires an ailocagion of emigrants such that

2 el ﬁl B2 7
a(N‘f'L’f-A‘;‘- +{(N=-N)) Lk—le—‘)

=0 (25}
N,
Solving equation {25) we obtamn
-
PR
N, =N M +1 26
Lys K

(26) wmplies for exampie, that if countries’ populatian s1zes are equal, greater capital
m country / increases the efficient number of immigrants {o that jocation. The market
imcentives to establish the comect distribution are present, since the wage will be

Ingher 1 country ) than m k, and thus:

ﬁ'! ’ﬁl l/(i—a‘])
oo | G 1 < @n

ay -y
L] A.’

An cefficient distribution of emmgrants emerges, if all emugrants follow therr signal and
v=q , and N is large enough. When peopie not oaly follow their signal but also look
at other persens’ actions. we obtam clustening. If the number of persons who have

ermigrated to country 7 1s greater than (qj M), 1t 55 no longer efficient to emigrate to
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country j. The probabilities change and ¢ = /. This means that there will be no more
signals favonng country 7 {i.e. all signals will mdicate the country & 1s the optunal
chorce). That 1s, there has been a switch and it 5 no longer efficient 1o emugrate to
country ;. As indicated by proposition |, when the number of persons wio have
emigrated to country j 1s large enough, the sigaal an mdividual receives is no longer
relevant and we have a herd effect.  We summanze this ouicome m the following

proposifion:

Propasition 5
After the herd behavior has taken over, the type of signal a person recetves is no
longer refevant, and the herd befiavior is msensitive to a switcit i the wmdividually

aptimal lecation.

4. Externalities

We can readily mtreduce externalities into this type of model. Let the demand
for smmigrants 10 country / be given by q,—D =y —bw; , where g; denotes the
number of wmmigrants and w; 15 the wage. The supply function 15 given by

qj-‘ =adg tagw; o+ N, . where N; 18 the number of imnugrants into the country.® In

cquifibraum q_,-D zq,.—" and the equilibnum wage is:

[)0*‘(19 -Nj
wi=—————~

i (28}

a) +

13 1s clear that as the number of immigranis increase, the wages decrease. We assume

that w; > wy forall £ = and so 2 person would prefer to smmugrate to country /.

*This of course 15 true m the short run, while in the long run it 1 not clear if
ummigrants cause the wages to increase or decrease (see Brezis and Krugman,1996).
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A. The Immigrant
Let us begin with extemalities affecting immigrants amongst themselves only,
that 18 network-cxtemalities and more generaf collective benefits from shared

consumption. ket the utility function of a representative mmugrant  be:
U .N,L)=C§1 N92 1% where Cis consumpiton and L the size of the focal

population, with §,,85,8; < {. That 15, there are extermalities reflected in the size

of the lecal population and 1 the namber of immugrants. The positive externalities
from more smmugrants 1o the one focation mclude consumption of public goods
appropriate for the wmmigrant population, such as religious mnstitutions, ciubs, and
avaifability choice of cusine, and the mutual assistance  siressed by
aetwork-externaiities.  AH mcome s spent on consumption so that C = Wy, 1m which

case an unmigrant’s utility function 1s:

. &

by = ang — NY7}

U(C, N, L)x(wi’ww”——-) NT2 155 N
ay + 8

As we see from (29), atility may mcrease or decrease with the number of immigronts,

Specifically,
(30
AU A{C N, L}
=
. 81 =1 8§y =1
_51[%;]}(”0 :EDI_N} ] N51L53+§2(%b0 :fﬁ:N] U aniggs

which allows us to caicuiate the conditson that utility 1s mcreased by more immigrants

a5l

)
N<(b0—(10)§|—+26—7 (3[)

& )
Notice that  {hy—ap}>0 and wtd < {. (31) reveals that the wage and
51-&-53

consumption decrease as unmigration increascs, but the loss m utility from this source
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15 offset by the public-good type benefits. We therefore have a clubs-type resuit (see

Comes and Sandler 1996). We thus have the following straightforward observation:

Fraposition 6
If clustering causes positive externalities, the probability of herd benaviors mcreases.
From some size of population of immugranis new emugrants conte to follow the

herd, but the continued herd behavior is disadvantageous to prior emigranis.

B. The Native Population

We consider now externalities between the native population and immigrants,
as reflected m the formers’ preferences. Suppose the nafive population has
preferences regarding the number and ongin of the mamigrmnts giving nse o a

Dixut-Stightz (1977) atility function:

ulc, (Z(z, a},)”]é (32)

i

where C 15 consumption, ¢; the number of immigrants fram country ;. and the
constants zj reflect preferences regarding the ongm of the immigrants. For convexity
we require o < / (see Dixit-Stiglitz) and p1s positive. Utility is an increasing function

mn both arguments. Consider a fixed sumber of immugrants entering tize country, 1.e.

Za" , =N . Maximization of the native populations utiiity implies
f

=i
U (z(z,d,)")' 2Pd e d =0 Y &)

!
where A 15 a Lagrange multiplier (of the total number of ymsigrants entenng the

country). Solving (33) we have:

- \in
(—_'J =L e G4

Hence, as we expect from a Dixit-Stiglitz function, the equilibnum 15 charactenzed by

individuais’ prefernng heterogeneity, here with respect to ongins of immgrants.
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To show how an mcrease in the number of immugranis from a country affects
utility of a native resident, assume agam that consumption 1s a positive function of the

wage and that the wage declines with the total number of immugrants. Since totai

consumptioa s C = f(Zd,] where f{.) 15 a ncgative function of the total number of

:

immigranis, we can express utility of a native resident as:
A
al? _
U f(Zdj}, (Z(:;d,) ] (35
; }

Then, when the number of immigrants from country j increases, we have:

aU f(Zdj], (Z’(:,.a,.)"f
dd,

é’f( d,] .
AU Z ’ cu i
ad,

éf(z,:d'-] g (Z(‘_:’ d:’)i‘}ﬂ

Since the first term 15 negative and the second term 1s positive, clustenng of

36)

imrmigrants as a resilt of a herd behavior decreases the utility of the individual in the

host country. Agam, we have a straightforward observation:

Proposition 7
When local residemts have a preference for diversuty w sources of mumigrants,

clustering due to herd behavior 1s undeswable for loeal residents.

5. Networks and Herd Behavior: Comparative Observation
The network-externalities literature describes incentives for people o0 emigrate
to countries where there 15 an established presence of previous immugrants from their
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own couniry. The extemalities arnise when previous emigrants provide job and
housing market information to friends and family [eft i their origina locale (Gottlieb
1987), provide Iater migrants with job search assistance or heip m finding housmg,
eredit and temporary lodging (Grossman 1989). Previous nuigrants aiso fower the cost
of adapting to as foreign environment, culture, or fanguage (Marks 1989, Church and
King 1993 and Chiswick and Miller 1996). Costs of relocation thus 1 general
decrease with the number of migranis afready settled in the new destination.

For companson with our herd-effects model, consider the network
externalities’ of Caminglon, Detragiache, Vishwanath (1996} An mdividual i therr
model is confronted with an ermgration dicision. Denote by ¢ =c{ M _,.h} the cost of
ermssgration of individuat & and by M, the stock of migranis aiready settled in the
new locatien. This latter stock of prior immugrants 15 a measure of the potental
positive cxternality for new mmmugrants. The vensble s € summarizes personal
charactenistics affecting the cost of mugration, for example, age, family, social status
assets , clc. (/) denotes the measure of workers of type less than or equal to 4, and
is strictly increasing and differentiable. Each potentral emigrant caicuiates the present
discaunted value of income given the options of staying at home or emigrating. The

preseni vaiue of income of a person who emugrated at fime ¢ 15 given by

VM, i) = w(M,) + S max[F (M, b}, V(M,,,h)] &7

The present vaiue of income of a person who decides not to emagrate at tine ¢ 15 given

by:
FOM RY =w(M,) + & max[V (M, hy~c{ M, by, F(M,,,h)] (38)

where w(.) 1s the wage as a functicn of the number of immugrants. w{.) decreases with

an increase in the aumber of immagrants Af; ;:'(.) 1s the wage i» the home country,
which 15 an mcreasing function of the number of people who emugrate.  The moded
reveals that, from the tume that the number of emgrants 1s large enough, all emigranis

of type /1" and above will immugrate to the new destination. With endogenous moving
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costs, the smpetus for emigration develops gradually over ume.  Emugration, once it
begins, gams momentum, and the number of people who migrate can well increase
even as differences @ wages between the country of emugration and immmgration
decline.

Hence, 11 a network externalities model, costs of relocauon decrease which
encourages more emigratton. Some number of prier imamgrants 1s however required
to be present 1n the host country. A model based on herd effcets can expiamn the
behavioral tendencies underiining initial conecentration, and alse ndependently
explams the tendency for ongomg behavier where new emngrants duplicate the
decisions of those who have emugrated before them, even if there are no personal
benefits to be gamed from the pnor presence of other migranss i the host country.
That 15, herd behavior s under way before the effect on mugrants” decisions of
decreasing moving costs.  Herd behavior may thus be viewed as a prelimmary
conditzon for network externalitics,

in another approach which cncompasses network externalittes, Oded Stark
(1984, 1991, 1993) has proposed that the inceniive {0 emigrate denves more from
deprivation relanve to emugrants’ iocal pepulations than from absolute deprivation
refative to foreign ncome-eurmmng possibiliies.  Peopie prefer their known
exvironment and culture to a foreign one, and emigraie therefore 1o a location where
the number of prior immigranis of their own type 15 large, Clustering of immigrants
therefore occurs because of extemnalities n the host country which derive from the
presence of a homogeneous and cohesive immgrast population. Stark also preposes
seif limiting constrictions which bound the number of further warmigrants preferred by
prior fmmmugrants. [n section 4 we noted a bounds denvimg from deciiming incomes of
prior emigramts, Stark observes that immigrants prefer 1o transact among themsclves,
but proposes thal trapsactions cosis mcrease with group size. Hence there 15 an
excessive aumber of immigrants which 15 disadvantageous. Indeed, Stark suggests
that prior immagrants might wish to bribe other potential immugrants to stay at home,
because of group size and crowding, and also because of adverse selection {lugh
productivity smmigrants do not wish low-productive people to immugrate). Stark thus
also pomts to how (implicitly} berd effects can be disadvantageous to the pnor

cagrants.
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¢. Concluding Remarks

The theory of information cascades or fierd effects has been usefully applied to
explmiming behavior 1in a number of different contexts where mndividuals appear to
discount therr pnivate mformation to copy the decisions of others, and where such
dupiication based on what cthers are downg then remnforces the tendencies for further
duplication.

Our model of herd effects differs on some substantive ways from prior
applications of information cascades. For example, Scharfstesn and Stein (1990)
describe two managers contempiating an investrnent.  The managers  decisions are
sequential, The first manager makes an mmvestment decision knowing only his own
signai. When the second manager wnvesis, he knows his signal and the previous
manager's decision. Neither manager knows his effectiveness in decoding the signal.
Under these assumptions, the second manager mimics the first manager’s deciston. In
this modei agents receive rewards if they convince a pnincipal that they have made the
“correct” deciston and this pfays an important role 1n generaling herd behavior. In
our medel the need to convince a thurd party does not play a rule. Also, agents i the
Scharfstewn - Stein model cannot distinguish between correct and musieading signals.
Ins our model this would entail assumung that agenis do not know whether they have
received a signal or not. Banegee {1992) presents a modei with a large number of
agenis and shows that, under some restrictive assumptions, the decision ruies that are
chosen by optimizing mndividuals are charactenized by herd behavior. A critical
assumption which is not present mn our model, 15 that the probability that swo
mdividuals receive the same wrong signai 1s zero. In distinction to previous modeis
of herd behavior, our information structure also aliows onc and muiuple signal
scenarios. [n our first case a potenfial emigrant receives one general signal which
mdicates {with uncertainty) which country 18 optimal for emigration. In our second
case, an mndividual may receive several signals, composed of a general signal and
direct signais from other individuzis who nave already emugrated.  We have
demonstrated the basic correspondence in the resuits i these cases, wlich both give

nse o herd effects.



Qur purpose here has been le introduce the theory of herd effects nto the
migration literature. The presence, {or exampie, of 3 million Turkish immugrants m
Europe but with 2.5 million in Germany can reflect her behavior and as well network
externalities that reduce the cost of emugration to a iocation once sufficient number of
prior immugrants are preseni. A model of herd behavior suggests a probability that
such immigrant concentration. Network externality theories may on the other hand be
subsect to potcni:al bounds on the size of netwerks that are useful to potential
mmnngrants, as Stark suggests, Herd effects are only reinforced by greater pnor
number of immigrants o the one focation. We would propose that n practice herd
effects combine with externalites derived from host country presence of a like
ymmugrant population to explain the observed tendencies for duplicative cmugration
behavior. Network externalities i the hosi country wouild appear to be more important
than herd effects in explaining idlegal imnugrant concentratios, because of the greater
need of the illegal immgrant to be protected in the new country of location. For legai
imrnsgration we would propose that herd effects have a more significant roie n
influgncing peoples decisions about to where they choose o emugrate. We would also
expect the significance of herd effects to diminish as the population in the country of
emugration 1s provided with more sophisticated access to mformation aboul conditions
i other countnies, since then more weight 15 placed by people on their povate

information.
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