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1. Introduction 

Consider yourself living in a small town in a low-income country, and you 

have decided to emigrate.  Where would you go?  You might prefer a country because 

of language familiarity.  That may leave you with a number of alternatives.  Or you 

may choose a foreign location because of the presence of network externalities.  The 

network externalities in the foreign location are the consequence of the prior presence 

of people from your own home community.  You may have a relative, or a friend of 

the family, in the foreign location.  Or least the name and address of somebody who 

knows your family and who will treat you sympathetically and assist with housing and 

finding a job, and perhaps in explaining the rules of neighborhood.1  As with language 

proficiency, in all likelihood a number of foreign locations can provide such network 

externalities.  The presence of network externalities is then not sufficient to provide a 

basis for a decision. A choice remains to be made from among the available 

alternatives where network externalities are present. 

From among the alternatives where there are benefits of network externalities, 

one location would be revealed as the best choice, if full information were available 

about local conditions.  If such full information is not available, a choice is made 

under conditions of uncertainty.  If you have imperfect information, which decision 

rule would you adopt?  In the face of uncertainty, a common decision rule is to 

randomize, but here you confront an indivisible location decision.   You may not 

know all that much about life in that location.  You observe, however, that other 

people who are like you have recently been favoring this location.  You might have a 

personal feeling that the location people have been choosing is not the best from 

among the available alternatives.  You might, however, decide to discount this feeling 

based on your private information, and to proceed on the assumption that others have 

been making decisions based on better information than you have.  That is, you may 

take the position that so many other people cannot be wrong.  If you behave in this 

way and discount private information or your feelings to follow the decisions of 

others, you are adopting a decision rule that gives rise to herd behavior. 

                                                 
1 See Gottlieb 1987, Grossman 1989, Marks 1989, Church and King 1993 and Chiswick and Miller 
1996. 
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In this paper we set out a formal framework that introduces informational 

cascades that generate a theory of herd behavior together with the theory of migration.  

In the model emigrants may have some private information but are imperfectly 

informed about the attributes of alternative foreign locations, and they observe 

previous emigrants’ decisions.  Behavior is rational on the supposition by impending 

emigrants that previous emigrants had information that they do not have.  The 

outcome is that emigrants discount private information and duplicate a location that 

previous emigrants have been observed to choose.2  The consequence is immigrant 

clustering in foreign locations, but based on a decision rule that does not internalize all 

true information. 

Since individuals are discounting private information that may be accurate and 

making decisions based on the perception that other people’s information is accurate 

when others are likewise discounting private information, we can have no expectation 

that outcomes will have desirable properties.   

 The paper proceeds as follows.  We first set out the model of herd behavior in 

the following section, and then analyze herd behavior together with network 

externalities.  

 

2. The Model 

A. The background 

We consider a country where potential emigrants are identical other than in 

age and information, and are uncertain about conditions in the rest of the world.  We 

do not wish to attribute aspects of behavior to risk aversion, and so take emigrants to 

be risk neutral (although we realize in practice they may not be).  An emigrant’s utility 

U(.) is increasing in income, and in other parameters that we shall subsequently 

introduce.  From among the different alternative foreign locations for emigration 

                                                 
2 The theory of information cascades or herd effects has been applied to the explanation of behavior in a 
number of contexts.  See Scharfstein and Stein (1990), Banerjee (1992), Bikhchandani, Hirshleifer and 
Welch (1992). 
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(legal or illegal), one location objectively offers better conditions than others.  

Emigrants do not know the identity of this best foreign location.  They have a uniform 

prior over foreign locations. An individual may decide not to emigrate, which is 

encompassed by viewing one of the locational options as the home country.  We now 

demonstrate the formal structure of emigration decisions that follow herd behavior 

using in turn one- and two-signal models. 

 

B. A one-signal model 

Imperfect private information provides a signal, with probability p, regarding 

the identity of the best foreign country.  With probability q, the signal providing this 

private information is true.  A signal if false does not provide information regarding 

the true signal.   Also, to simplify, we assume that, for two locations, q > 0.5 (or q > 

1/m where for m foreign locations).  Otherwise there is a better chance of choosing the 

preferred country by randomizing than by using the information provided by the 

signal. 

Emigration decisions made sequentially, with people contemplating emigration 

at a given age or stage in their lives.   In the sequential decision process, people of 

different ages make decisions regarding immigration at different times.  Someone may 

have received a signal, and he or she can also observe the behavior of previous 

emigrants.  Potential emigrants cannot however observe the information signal that 

was the basis for previous emigrants’ decisions.  While potential new immigrants 

know the choices made by past emigrants, they do not have to know the latters’ 

position in the queue.   Given the information available, each person chooses a 

location to which to emigrate.  The structure of the game and Bayesian rationality are 

common knowledge.  Three assumptions govern individuals’ actions: 

(i) A person who does not receive a signal and observes that everybody else 

has chosen to stay home, will also choose not to emigrate. 

(ii) Someone who is indifferent between following his or her own signal and 

copying someone else’s choice will follow his or her own signal.  
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(iii) Someone who is indifferent between copying previous emigrants’ 

decisions will make a decision by randomizing with equal probabilities 

assigned to the different alternatives. 

These assumptions, which minimize the likelihood of herd behavior, give rise to the 

following different possibilities: 

The first person making a decision:  This person fails to receive a signal with 

probability (1-p) and receives a signal with probability p.   In the first case, by 

assumption a, he will not emigrate.  In the second case, he will follow his signal, and 

will emigrate.  The probability that emigration is to the correct country is q. 

The second person: If person 2 has received no signal, then she follows person 1.  If 

only person 2 has a signal, she of course will follow her signal.  If the two people have 

different signals (person 1 chose to emigrate and thus had a signal), then person 2 is 

indifferent between following her own signal and copying person 1, as the both 

persons’ signals have the same probability of being true.  In this case, by assumption 

b, person 2 will follow her own signal. 

The third person:  If neither of the two previous persons chose to emigrate, this means 

that neither received a signal.  Person 3 will copy them if and only if he does not 

receive a signal, and otherwise will follow the signal he receives. 

If one of the previous persons chose not to emigrate and the other chose to 

emigrate, person 1 did not receive a signal and person 2 did receive a signal.  If person 

3 then receives a signal that indicates emigration to the country to which the second 

person has emigrated, person 3 will join the second emigrant.  Otherwise, if a signal 

different to that of person 2 is received, person 3 follows his own signal.  If persons 1 

and 2 have chosen to emigrate to different countries, and person 3 does have a signal, 

then person 3 will base his emigration decision on his own private information as 

conveyed by the signal he receives. This can be shown formally in the following way: 

 Assume that person 1 emigrated to country j, that person 2 emigrated to 

country k, and person 3 has a signal to emigrate to country j.  Using the Bayesian rule, 
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person 3 can calculate the probability that the true signal is j out of m possible 

countries:3 

  
( )

Pr( , , )
/

Pr( , , )
j j k j

p q q m
k j j

=
−3 2 1 1

   (1) 

 In the same way, person 3 could calculate the probability that the true signal is k: 

 
( )

Pr( , , )
/

Pr( , , )
k j k j

p q q m
k j j

=
−3 2

1 1
 (2) 

  For q > 0 5. , 

 Pr( , , ) Pr( , , )j j k j k j k j>  (3) 

from which it follows that person 3 will choose to follow his own signal. 

 There is one further possibility: that the first two persons choose to emigrate to 

country j and the third person receives a signal to emigrate to country k.   This last 

possibility brings us to a general proposition.  First, however, to simplify, we add the 

following assumption:  

Assumption d:   ( )
2

15.01 




 −>−
p

pqq  

That is, we place a lower bound on the probability that an individual receives a signal.  

The assumption is relaxed in proposition 2.  

 

Proposition 1 : If at a point in time the number of emigrants in country j is greater 

than emigrants in all the other countries by at least two persons, then from that time 

on, all persons, regardless of their signal, will emigrate to country j, and so we have 

herd behavior. 

                                                 
3 By definition, the probability q is normalized in regard to the two different locations. 
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For proof, see the appendix.  The proposition is true for any number of countries, as 

the choice is always whether to follow one’s signal or to follow the herd, that is, the 

problem is always a binomial decision.  

 In order for herd behavior to occur after a difference between two individuals, 

we require a bound on the probability that a signal is received: 

 ( ) ( )22 15.01 pqqp −>− . 

Thus, as q increases, in order for herd behavior to occur, a higher value of p is 

required.  As the probability of receiving a signal decreases, more emigrants are 

required to create herd behavior, and we can conclude that: 

 

Proposition 2: For a given probability q that a signal is true, as the probability that 

an individual receives a signal p decreases, the number of emigrants required to 

evoke herd effect increases. 

 

A person who has chosen to emigrate does not immediately know the quality 

of life in the new location.  Suppose that a person has emigrated, and after some time 

a clustering of immigrants occurs in a different country.  As the emigrant continues to 

confront uncertainty regarding future income and the future quality or standard of life 

in the new country, he or she once again calculates the probability regarding the best 

country.  The propositions above indicate that such a person will decide to leave the 

country of initial choice and join the herd. 

 

An illustration  

We now present an illustration.  We have established that if the first two 

persons emigrate to the same location, all subsequent persons will emigrate to this 
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same location.  The probability that the two first persons will emigrate to the same 

location is (where we assume that j is the best location): 

 

)Pr()Pr(

)Pr()Pr(

)Pr()Pr(

)Pr()Pr(
)Pr(

countryrighttheisjcountryrighttheisjkcountryinclustring

countryrighttheiskcountryrighttheiskkcountryinclustring

countryrighttheiskcountryrighttheiskjcountryinclustring

countryrighttheisjcountryrighttheisjjcountryinclustring
countryoneinclustering

+

+

+
=

 (4) 

Using the values of the different probabilities, we obtain: 

 

)1()1()1()1(
1))1()1()1((0))1((
0))1)(1()1((1))1((

)Pr(

2222

2222

2222

qppqpqppqp
qppqpqppqp
qppqpqppqp

countryoneinclustering

−−+−+−+

=−−+−+−+

+−−+−+−+
=

   (5)  

In the case where q=0.51 and p=1 (all people obtain a signal), we calculate this 

probability to be 0.5002.  More generally, as q increases, for any p, the probability of 

clustering in one of the countries increases: 

   0)12(2
)(Pr 2 >−= qp

q
clustering
∂

∂
 (6) 

 Herd behavior thus occurs with positive probability.  Simple Markovian 

reasoning tells us that, with an infinite population size, the probability of any event 

occurring is one.  Thus, if the population size is infinite, after some point in time, with 

probability one, there will be clustering of immigrants in one location.4 

 

C. Multiple signaling 

 In a multiple-signaling version of the model, a person can receive two types of 

signals: a general signal, a specific signal from previous emigrants, and also can 

observe the behavior of previous emigrants.  Again, he or she cannot however observe 

                                                 
4  For a similar result, see Bikhchandani, Hirshleifer and Welch (1992). 
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the signal that was the basis of the decisions of past emigrants, and, given the 

information available, each person proceeds to choose a country of emigration. We 

retain assumptions a, b, c and d and add the assumption: (e) individuals value a 

specific signal from former emigrants, iq , more than a general signal, q , i.e. 

q q ii≤ ∀ .5 

Notice that a person can receive a specific signal to go to a particular country 

only if there has been a prior emigrant to that country.  An immigrant who receives 

opposite general and specific signals must determine which to follow.  It is clear that 

the probability that an individual will choose to emigrate against his specific signal is 

smaller than against his general signal.  However, the presence of a greater number of 

emigrants already located in the host country against the specific signal increases the 

probability that the emigrant follows the herd. We summarize the results in the 

following proposition: 6 

 

Proposition 3: With multiple signals, if two initial persons have emigrated to the same 

country, subsequent emigrants copy them regardless of their own signals; otherwise, 

herd behavior will occur when the difference between the number of emigrants in two 

countries is large enough; and as the probability that a person’s own signal is true 

increases, the difference decreases between the number of emigrants in alternative 

locations required for herd behavior. 

 

 

 

                                                 
5 One of the key determinants of the location of immigration is past colonial relationships.  The general 
signal can be interrupted accordingly.  We can view the specific signal as evidence that an immigrant 
has gone to the wrong country and chooses another location at the next period.  Here seeing the 
individual change his/her decision can be seen as a specific signal telling the individual not to 
immigrate to a location.  The signal is not true with probability one as it is not clear why the emigrant 
changed his decision, and it may well be that the location may not suit him while this is the correct 
choice for other emigrants. 
6 The proof is available on request. 
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3.  Network externalities 

As we observed in the introduction, herd behavior is conceptually different and 

distinguishable from migration that is motivated by network externalities (see also the 

concluding section).  There is also no reason why herd effects and network 

externalities should not be simultaneously present to influence emigration location 

decisions.  When there is simultaneous presence, there is also interaction.  In this 

section we place net externalities within our model of herd behavior and show the 

nature of the interactions between the two phenomena.7 

To introduce network externalities, we follow the representation of Carrington, 

Detragiache, and Vishwanath (1996).  We denote by the cost of emigration of 

individual t by  c c M ht t= −( , )1  and the number of migrants already settled in the new 

location by Mt-1.  The latter is also a measure of the magnitude of the positive network 

externality. Hh ∈ indicates personal characteristics affecting the cost of migration, for 

example, age, family, social status assets, etc.  F(h) denotes  the measure of workers 

of type less than or equal to h.  A potential emigrant calculates the present discounted 

value of income for staying at home and emigrating.  The present value of income of 

someone who emigrated at time t is  

   V M h w M V M h V M ht t t t( , ) ( ) max[ ( , ) , ( , )]= + + +δ 1 1   .            (11) 

The present value of income of a person who decides not to emigrate at time t is:  

 V M h w M V M h c M h V M ht t t t t( , ) ( ) max[ ( , ) ( ), ( , )],= + −+ +δ 1 1  (12) 

where the wage w(.) decreases with the number of immigrants Mt.  w (.) is the wage in 

the home country, which is an increasing function of the number of people who 

emigrate.  Hence, from the time that the number of emigrants is large enough, all 

emigrants of type h´ and above immigrate to the new destination.  With endogenous 

moving costs, the impetus for emigration develops gradually over time.  Emigration, 

once it begins, gains momentum, and the number of people who migrate can well 

increase even as differences in wages between the country of emigration and 
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immigration decline.  In a network-externalities model, costs of relocation thus 

decrease with the number of immigrants, which encourages more emigration, and 

leads to immigrant clustering -- but some immigrant clustering must already have 

been present to provide the externalities. 

These network externalities can be embedded in our model of herd behavior.  

Consider a demand-supply framework in the host country.  Denote demand for 

immigrants in country j by   q b b wj
D

j= −0 1  where qj denotes the number of 

immigrants and wj is the wage.  The supply function is q a a w Nj
s

j j= + +0 1 ,  

where Nj is the number of immigrants into the country.8  In equilibrium q qj
D

j
s= and 

the equilibrium wage is: 

 w
b a N

a bj
j=

− −
+

0 0

1 1
    . (13) 

It is clear that, as the number of migrants increases, the wages decreases.  Let wj > wk  

for all k j≠ .  Denote utility of a representative emigrant byU( , , )C N L C N L= δ δ δ1 2 3

where C is consumption and L is the size of the local population, with δ δ δ1 2 3 1, , < .  

Externalities are reflected in the size of the local population and in the number of 

immigrants.  All income is spent on consumption, so that C = wj, and 

  U( , , )C N L
b a N

a b
N L=

− −

+








0 0

1 1

1
2 3

δ
δ δ  (14) 

The condition for utility to be increased by more immigrants is 

  ( ) 0
21

2
00 NabN =

+
−<

δδ
δ

 (15) 

                                                                                                                                            
7  See also Choi (1997). 
6 See Brezis and Krugman (1996) for an argument that this is so in the short run, but not necessarily in 
the long run. 
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which shows that the wage and consumption decrease as immigration increases, but 

that the loss in utility is offset by network-externality benefits.9 

    Let one person emigrate to a designated country when a second person 

receives a positive signal indicating emigration to a different country.  If this latter 

person chooses to follow the first migrant, then she knows that all successors will 

follow, for informational and payoff reasons (herd behavior and positive externalities).  

If she chooses the other country, there is a positive probability that she will end up 

alone.  So, while she may think that the basic payoff or utility from moving to the 

alternative country is as good as for the first country, the awareness of the positive 

network payoff will induce her to choose the location chosen by this first emigrant.  

Herd behavior is therefore more pronounced than when externalities are absent, and 

with high probability the first emigrant will be followed by everyone. 

In disregarding network externalities to focus on herd behavior, we took it to 

be the case that an emigrant had no information regarding expected utility, and 

received signals regarding the probability that a particular country offered the best 

location.10   In the presence of beneficial externalities, the utility from emigration to a 

country depends on: (1) the number of immigrants who have previously immigrated 

and (2) how many people will immigrate in the future.  So even if the wage in a 

country is relatively low, the positive externalities may make that country an attractive 

location. 

For example: suppose n people have emigrated to country j and one person has 

emigrated to country number k, and that utility of an immigrant in country j is higher 

than that of an immigrant in country k.   It could however be that if n immigrants had 

immigrated to country k and one immigrant to country number j, utility in country k 

would have been higher than in country j (if n immigrants had immigrated to that 

country).  With herd behavior, the probability that a signal received by an individual is 

                                                 

9 Notice that ( )b a0 0 0− >  and 
δ

δ δ
2

1 2
1

+
< . 

10 If an individual were able to calculate expected utility in the foreign country, the combined herd 
effects and positive externalities could be easily established. 
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true is a function of both the number of previous immigrants that have immigrated to 

the same country and the number of immigrants that have chosen other countries. 

We can define the probability in the following way:  Suppose an individual has 

received a signal that country j is best, and has to choose between country j and 

country k.   Given the number of individuals who have already emigrated to country j 

and k, the probability that this signal is true is given by: 

 ( ) 0.

'

'' >







∂














=

k

j

k

j
j

k

j
jj

n
n
n
n

q
while

n
n

qq  (16) 

The probability ( ).'
jq  represents the normalized probability that the right thing to do 

is follow the signal.  Thus ( ).'
jq  is a function of all the information, i.e., the number 

of emigrants who have already emigrated to the different countries, and the basic 

probability that the signal is true q ( ( ).'
jq  is calculated in a similar way as in (1). 

Thus, the benefits from network externalities influence the probability that a 

signal is true via the relative number of immigrants who previously emigrated to the 

different countries.  When we now recompute the probabilities of section 2, we find 

that herd effects are more pronounced because of the externalities, and we conclude:  

 

Proposition 7: The probability of herd behavior increases in the presence of positive 

externalities. 

 

As argued above, given that the immigrant is already in the host country then 

he prefers that the total number of immigrants will be equal to ( )
21

2
000 δδ

δ
+

−= abN

.  However when this individual makes his decision wither to immigrate to this 

county, he will compare the expected utility from the different countries and chose the 

one with the highest value.  We therefore may see immigrants deciding to immigrate 
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to a country that the number of immigrants has already exceeded 0N .  Thus, the 

probability that an individual will chose to immigrate to a country that the number of 

immigrants already exceeding 0N  is positive.  This probability however, will decrease 

as the number of immigrants already in the host country increases. We conclude,  

 

Proposition 8: Given network externalities, the probability an individual will 

immigrate to a certain country has an inverse U shape relationship with regard to the 

number of immigrants already in the host country.  

  

Herd effects are less pronounced when externalities are negative.11   Consider a 

general signal received by an individual to move to country j rather than country k.  

The probability associated with this signal increases with the relative number of 

immigrants who already chose j, only if the total number of past emigrants is less than 

a bound, determined by the number at which negative externalities set in.  Denote this 

number by  mj.  Then: 

 

( )

kkjj

k

j

k

j
j

kkjj

k

j

k

j
j

k

j
jj

mnandmnfor

n
n
n
n

q

dan

mnandmnfor

n
n
n
n

q
while

n
n

qq

<><







∂








<<>







∂
















=

0

0

.

'

'

''

 (17) 

                                                 
11 When disadvantageous externalities are present, incentives arise to move to new locations, in the 
course of which individuals tend to reveal private information -- as they will only emigrate to another 
location if warranted by private information. 



 14 

The probability that the private signal is true is independent of the number of 

emigrants who previously chose a country. 

If disadvantageous externalities are present, incentives arise to move to new 

locations, in the course of which individuals tend to reveal private information -- as 

they will only migrate to another location if warranted by private information.  

Informational herd effects are therefore less pronounced in the case of negative 

externalities.   

A migrant may move to a country and find out that the marginal positive effect 

of the externalities is lower than the marginal negative effect of the wage.  In other 

words, the stock of immigrants that have migrated to this host country has exceeded 

0N .  A migrants that is leaving in this host country, where the stock of migrants is 

higher than 0N  will now send negative specific signals to his home country people 

who are thinking about migrating to that country.  The signals will be saying not to 

migrate to where he migrated. The local population at the home country receives these 

negative signals.  However, the population at home knows that a lot of individuals 

have migrated to this country and may even receive other information that this place is 

the right place to which to immigrate. An individual that has to make the decision will 

weigh the information he received:  the stock of previous individuals that migrated to 

that country (and to other countries), the general information he received while 

observing the flow of migrants and the negative information he received from the 

migrants that have already immigrated to that country.  This individual knows that 

there is a positive probability that the information he received from the migrants in the 

host country is true for them as they do not want other migrants to join them.  

However, it may be optimal for the migrant to join them even if there are negative 

signals.  In order for the individual to follow the flow (herd), the proportion of 

negative signals relative to the stock of migrants must fall.  Thus if the stock of 

immigrants is sufficiently large in the host country, the new migrants may continue to 

follow the herd even though the network externalities are negative.  
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 4. Concluding remarks 

Our purpose in this paper has been to draw attention to informational cascades 

and herd behavior as an influence on emigration location.  Herd behavior offers an 

information perspective on why emigrants from the same location make the same 

foreign relocation decision.   

Herd behavior complements network externalities in explaining foreign 

location decisions.  Network externalities may be necessary, but not sufficient, to 

explain the foreign locational choice, since a number of alternative locations may all 

offer network externalities.  Herd effects can explain which of the alternatives offering 

network externalities is chosen. 

There are a number of additional dimensions to differences between network 

externalities and herd effect explanations for choice of emigrants’ destinations. 

Positive network externalities tell a story of efficiency through the internalized 

benefits provided by the externalities.  There are no mistakes.  Herd behavior 

introduces the possibility of economic inefficiency through the discounting of accurate 

private information.  Also a prior critical presence of emigrants with the same cultural 

background or from the same location is required for network externalities.  This is 

not a requisite of a herd-effects explanation of foreign location for an emigration 

decision.  

When the population of prior immigrants in a foreign location is small, 

network externalities are of course not present.  Still, emigration decisions are made, 

generally under conditions of uncertainty.  In such cases, we can only look to herd 

effects to explain initial immigrant clustering.   

After the immigrant population reaches a particular size, relations can become 

more impersonal, and the arrival of someone from “back home” may not evoke the 

same feeling of responsibility and benevolence. Network externalities can therefore be 

subject to diseconomies of size of the immigrant population. After a sufficiently long 

presence, a local individualistic culture can take hold (“let the new arrival work hard 

and succeed by his own merits like I did”).  Thus, after a certain number of 
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immigrants, it may be beneficial for the emigrant to join a different network.  Herd 

behavior will lead immigrants to continue coming to the same location when network 

externalities no longer justify this decision.12 

Network externalities appear to be more important than herd effects for illegal 

immigrants, or when legal immigrants convert to illegality (see Epstein et al, 1998 and 

Epstein, 2001), because of the greater need of illegal immigrants for surreptitious 

existence and protection. Herd behavior can however be expected to diminish in 

significance as prospective emigrants have access to more sophisticated and accurate 

information about conditions in foreign locations, since more weight is then placed by 

people on private information. 

Migrants are many times wanted in the host country however, influencing 

migrants to emigrate to the home country may cause a herd of others entering the host 

country.  Thus the country may receive more than what it wished for.  This has a more 

complex perspective of national preferences or xenophobia regarding immigrant 

composition.13 

Empirically we can distinguish between network externalities and herd effects 

in stock and flow terms.  If the flow of emigrants to different locations is related to the 

prior of stock of emigrants, we can infer network externalities are important.  If the 

flow of emigrants is related to prior flows, herd effects are important. 

                                                 

12 Oded Stark (1995) has suggested that adverse selection (high productivity immigrants do not wish 
low-productive people to immigrate) limits the number of immigrants who can benefit from network 
externalities, and has proposed that prior immigrants therefore have reason to bribe others to stay home.  
Herd effects can lead to the same conclusion. 
 
13 The national preferences reflect electoral outcomes, political popularity, and mass expression in 
various countries. Local indigenous populations have expressed discontent and uneasiness, and in cases 
have also become violent, because of immigration issues.  In some European countries, parts of the 
local population have expressed anti-immigration preferences through the polls.  Political parties taking 
explicit anti-immigrant positions have found significant support in France, Austria, Switzerland, and the 
eastern regions of Germany.  In Norway, when foreign presence is low, immigration has been a major 
electoral issue, and also in Denmark, where the foreign presence is higher.  There has also been anti-
immigration sentiment in Sweden.  Xenophobia and national ethnic preference have been found outside 
of Europe, in Indonesia, for example, the Chinese population suffered in the vast pogroms of the 1960s 
and again in 1998.  Indians were expelled from Uganda.  In Fiji the indigenous population revoked 
democracy when they became a minority. 
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Appendix:  Proof of proposition 1 

 Denote by ( ) ),2,Pr( kknnjj −  the probability that j is the best country to 

which to emigrate, and let it be observed that n individuals have immigrated to 

country j; (n-2) to country k; and an individual receives a signal to immigrate to 

country k.  First consider the case of three persons:  The two first persons have 

immigrated to country j and person 3 has received a signal to immigrate to country  k.  

Given assumptions a and b, it is clear that the first person has received a signal to 

immigrate to country j and the second person either did not receive a signal or 

received a signal to immigrate to country j.   We can calculate the probability that j (k) 

is the true signal.  Using the Bayesian rule, given this information, the probability that 

the j signal is true out of m possible countries is: 

  ( ) ( )( )
),,Pr(

/11)1(1),0,2Pr(
223

jjk
mqqppqqpkkjj −−+−=  (18) 

In the same way we calculate the probability that k is the true signal: 

 ( ) ( )( )
),,Pr(

/11)1(1),0,2Pr(
223

jjk
mqqppqqpkkjk −−+−=  (19) 

Given that q > 0.5, ),0,2Pr(),0,2Pr( kkjjkkjk < . 

Since the decision is between two different locations (out of a larger set of 

locations), the conditional probability for q is thus greater than 0.5.   Given that the 

conditional probability q > 0.5 it holds that ),0,2Pr(),0,2Pr( kkjjkkjk < . 

We now consider the case where one person has immigrated to country k; three 

persons have immigrated to country j, and the fifth person has received a signal to 

immigrate to country  k.  Necessarily, the first individual received a signal for j and the 

second receives a signal to country k.  The third individual receives a signal for j or 

randomly selects j.  The fourth individual does not receive a signal for k.  Finally, the 

fifth individual receives a signal for k.  So, 



 18 

 ( ) ( )( ) ( )( ) ( )qpppqppqqpqpjkkj −−+−+−= 1115.01),1,3Pr(  (20) 

Likewise, 

 ( ) ( ) ( )( ) ( ) ( )( )pqpqppqpqpqpkkkj −+−−+−−= 1115.011),1,3Pr(  (21) 

By Bayes’ rule, 

 
),1,3Pr(),1,3Pr(

),1,3Pr(
),1,3Pr(

kkkjjkkj
jkkj

kkjj
+

=  (22) 

which is larger than ),1,3Pr(1),1,3Pr( kkjjkkjk −= if and only if 

5.0),1,3Pr( >kkjj , which is equivalent to ),1,3Pr(),1,3Pr( kkjkkkjj > .  We now 

see that ),1,3Pr(),1,3Pr( kkjkkkjj >  if and only if 

  (23)  

( )( ) ( )( ) ( ) ( ) ( )( ) ( ) ( )( )pqpqppqpqpppqppq −+−−+−>−−+−+ 1115.011115.0   

Thus (23) holds if and only if   

 ( ) ( )22 15.01 pqqp −>−  (24) 

(24) holds by assumption d.  The rest of the proof is by induction.  We have shown 

that the herd behavior occurs in the two cases.  Assume that the country that has the 

largest number of immigrants, country j, has n ((n-1)) immigrants   Denote by k the 

country with the second largest number of immigrants, with (n-2) ((n-3)) immigrants.  

We have shown that herd behavior holds true for n=2 and n=3.  Assume that it holds 

for n and  n-1.  We will show that it holds for n+1 and n+2.  Assuming that: 

 Pr( , ( ) , ) Pr( , ( ) , )j nj n k k k nj n k k− > −2 2  (25) 

and  

 ( ) ( ) ),)3(,1Pr(),)3(,1Pr( kknjnkkknjnj −−>−−  (26) 

Our aim is to show that 
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 Pr( ( ) , ( ) , ) Pr( ( ) , ( ) , )j n j n k k k n j n k k+ − > + −1 1 1 1  (27) 

and 

 ),,)2(Pr(),,)2(Pr( knkjnkknkjnj +>+  (28) 

Using Bayes’ rule, (27) and (28) hold if and only if  

 ),)1(,)1Pr((),)1(,)1Pr(( kkknjnjkknjn −+>−+  (29) 

and 

 ),,)2(Pr(),,)2(Pr( kknkjnjknkjn +>+  (30) 

Let us first consider the case where n+1 people have emigrated to country j, n-1 

people have emigrated to country k, and an individual has received a signal to 

emigrate to country k: ( )kknjn ,)1(,)1( −+ .  Given (25) and (26) it is at most the case 

that: n-1 people have emigrated to country j and n-1 people have immigrated to 

country k: ( )knjn )1(,)1( −− , otherwise we would have had a herd behavior when the 

event ( )knnj )2(, −  occurred and the event ( )kknjn ,)1(,)1( −+  would have never 

occurred: 

 

( )

( )qqp
kkkjknjnkkknjn

and

qqp
jkkjknjnjkknjn

−
−−=−+

−
−−=−+

1
1),1,3Pr())1(,)1(Pr(),)1(,)1(Pr(

1
1),1,3Pr())1(,)1(Pr(),)1(,)1(Pr(

2

2

 (31) 

where  ).)1(,)1(Pr())1(,)1(Pr())1(,)1(Pr( knjnkknjnjknjn −−=−−=−−  

Given (23) and (24), it is clear that (31) holds.  In the same way we prove (28). 

                                                                                                                    Q.E.D 
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