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1 Introduction

One immigration debate in the U.S. is the convenience of adopting an immigration policy based on

a point system instead of the one that it is in force based on visa quotas and family reunification,

which would imply a shift in the philosophy of the U.S immigration system. The last attempt in this

direction was the bill Comprehensive Immigration Reform Act of 2007 and found the opposition

of President Barack Obama, who was Senator at that time, and defined the bill as a ”radical

experiment in social engineering.”1 In favor of the point system it is argued that it brings in better-

educated, higher-skilled immigrants helping the U.S. to compete in the world economy and it also

allows to respond to changing economic needs. The following words of Doris Meissner, director of

the Immigration and Naturalization Service under President Bill Clinton, describes well the current

state of the knowledge in this topic. When she was asked about the point system she said, ”Point

systems are known in other countries, and there is certainly a body of written material on it, but

it hasn’t had any careful research”, and she added, ”it may be a good idea, but there isn’t any

evidence to argue one way or the other”.2

This paper compares the transition for both immigration policies in an international general

equilibrium model with heterogeneous agents that invest in human capital and physical capital and

decide endogenously migration. I study the effect of both migration policies on years of schooling

and on level of ability for U.S. natives, Mexican natives, Mexican immigrants and immigrants’

descendants. Through the transition I also compute per capita GDP ratio Mexico to the U.S., the

earnings ratio between immigrants and U.S. natives, Mincer returns and Gini indexes.

The immigration policy based on the point system increases the average years of the immigrants

by 3.5 years. But through the transition, the difference in years of schooling of the immigrants

under both immigration policies decreases being this average roughly 9.4 at the steady state. Along

the transition immigrants experience a trade off. On the one hand the international interest rate

increases which decreases investment in education. On the other hand the immigrants are positive

self-selected on their level of ability which is positively correlated with investment in human capital.

Under the point system the first effect dominates the trade off implying that through the transition

the years of schooling of the immigrants decrease. But if the immigration policy is the quota system

then the second effect dominates and the years of schooling of the immigrants increase through the

transition.

1Quote from The New York Times. Published: Monday, June 4, 2007 by Robert Pear.
2Quote from The Washington Post. Published: Sunday, May 27, 2007 by Michael Abramowitz.
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Other results are: (i) The Mexican immigrants suffer a 10% reduction in their effective hours

of labor when they move to the U.S. (i1) Migration increases output per capita differences between

the U.S. and Mexico. (iii) Migration reduces inequality, more significantly if the immigration policy

is the point system. (iv) The offspring of the immigrants invest more in human capital than the

U.S. natives. (v) The earnings ratio immigrants to the U.S. natives is lower under the quota system

than under the point system but after some periods the former crosses the latter and they converge

being roughly 1 at the steady state.

Some facts and figures to see the magnitude of international migration worldwide. There are

214 millions of estimated international migrants worldwide, which means 3.1% of the world’s pop-

ulation. This implies that immigrants would be the fifth most populous country in the world.

Estimated remittances sent by immigrants add up to 414 billion dollars, going 76% of this quantity

to developing countries.3 The main hosting counties and their inflow shares of immigrants over

the OECD countries are the United States (52%), Australia (12%), Canada (11%) and the United

Kingdom (9%). These shares have remained quite constant throw time. See figures [1] and [2].

While the immigration policy in the U.S. is mainly oriented to family reunification, in Australia,

Canada and the U.K. it is a points-based immigration system which main objective is to attract

high skilled immigrants. See figure [3].

In the U.S. the first law to limit the number of immigrant was in 1875 and it prohibited the

admission to criminals and prostitutes. The Immigration Act of 1924 implied the first permanent

restriction on immigrants into the U.S. by the National Origins Quota which allowed immigrants

for any country to 2% of the number of people from that country already living in the U.S. in 1980.

Since family reunification was the main target of this immigration policy, immediate relatives of

U.S. citizens and other family members were either exempted from this numerical limitation or they

had preference. The Immigration and Nationality Act of 1965 replaced the origins quota system

and, although with some modifications, still remains in place. It established an annual limitation

of 300.000 visas for immigrants with no more than 20.000 per country. This numerical restriction

affects the family-sponsored preference admissions and the employment-sponsored admissions but

admissions of immediate relatives of U.S. citizens still are admitted without numerical limitation.4

3Source: International Organization for Migration, 2009.
4Other two limited channels for immigrants to gain entry into the country are admission of refugees and asylum-

seekers which number is determined by the President in consultation with the Congress and the Diversity Program
which allows admission for people from a diverse set of countries with the goal of to increase immigration from
countries with historically low immigration levels to the U.S.
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On the other hand Canada, Australia and United Kingdom have a points-based immigration

system which gives points to specified attributes as education, language, age, recent work experience

or occupation. To be accepted the immigrants must acquire a minimum number of points. Under

this immigration policy only immediate relatives are admitted without numerical limitation while

employment or skill based immigration are point tested and numerically limited.5

Census data for 2009/10 shows that U.S. immigrants have lower level of education than Cana-

dian and Australian immigrants. The percentage of permanent immigrants with at the most high

school is 56% in the U.S. but 38% in Canada while the percentage of permanent immigrants with

at least some college is 44% in the U.S. and 62% in Canada.

The share of admissions based on family reunification (employment necessities) is higher (lower)

in the U.S. than in Canada, Australia and the U.k. The share of immigrants with high levels of

education is higher in these countries with respect to the U.S.

It seems that Canada, Australia and the U.K. are doing better in international competition

for high skilled immigrants. What would be the effect for the U.S. of adopting a points-based

immigration system?

2 The Model Economy

2.1 Locations

There are two locations, the North and the South indexed by i ∈ {N,S} respectively. In this paper

the North is the U.S. while the South is Mexico but for the moment and only for practical reasons

allow me to use this notation instead of the one that may seem more natural as {US,MEX}. Both

locations differ in their TFP level, their population parameters and their labor market specifications.

Physical capital is perfectly mobile between them.

2.2 Technologies

Output is produced according to the technology

Yi = AiK
α
i H

1−α
i for i ∈ {N,S}, (2.1)

5As in the U.S. humanitarian or refugee immigrants are also admitted.
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where Yi is aggregate output and Ki and Hi are aggregate physical capital and aggregate human

capital respectively in country i. When calibrated, the U.S. will be more productive than Mexico,

so AN > AS .

The production function for human capital is

h
′

= z
′
(sηe1−η)ξ + ψi′ η, ξ ∈ (0, 1) for i

′ ∈ {N,S}. (2.2)

Human capital is produced with two inputs, time, s ∈ [0, 1], and expenditure on goods allocated

to education, e. The parameter ψi′ stands for the labor market productivity independently of the

level of human capital. It is specific for each country and depends on the national regulation of the

labor market and also on the intrinsic characteristics of the national labor market. In the model

ψS > ψN but this will be discussed in the calibration section. Finally, z
′

is a stochastic parameter

that refers to the individual ability to accumulate human capital.

2.3 Demographic Structure

The model economy is defined as an overlapping generation of dynasties that are altruistic toward

the offsprings. There is a large number of dynasties which in turn are formed by households. Agents

live for two periods. In the first period they are young agents while in the second period they are

old agents. Inside a household there are a certain number of young agents and also there is an old

agent who makes all the decisions. Each time that a young agent becomes old, a new household

appears.

One of the decision that the old agent makes is to migrate. If the old agent decides to migrate

this actually happens with probability p. In this model migration is unidirectional from the South

to the North. Taking in advance this result, the population dynamics are:

N
′
N = (1 + nN )NN +mp(1 + nS)NS (2.3)

N
′
S = (1 + nS)(1− pm)NS . (2.4)

Where Ni and ni stand for total population and natural population growth rate respectively in

country i. The migration rate is denoted by m.6 Both locations have different natural population

6Due to unidirectionality of the migration flow, m stands for the proportion of households in the South that
decide to leave the native country and to establish in the North. Since the number of young agents per household is
constant and equal for all the dynasties the proportion of households that migrate is the same that the proportion of
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growth rates being nS > nN .

2.4 Preferences and Endowments

The household gets utility from consumption. The instantaneous utility function takes the form:

u(c) =
c1−γ

1− γ
. (2.5)

Young agents receive an idiosyncratic shock to their ability z ∈ Z = {z1, ..., zn}. The shock is

the same for all the members of the household and it is unobservable for old agents. It follows a

markov process with transition matrix πz,z′ and, for simplicity, I assume that the markov process

is common in both locations.

2.5 The Household’s Problem

The old agent decides per capita consumption c and per capita assets for the next period a
′

which

can be seen as a bequest to the offspring. The old agent also decides the investment in human

capital of the descendants. This implies to allocate time s and expenditure on goods e in the human

capital production function of the children. Finally, the old agent makes the decision of migration

for the descendants. It means that the old agent decides where all its descendants are going to

start their new households the next period.7 Household income consists of earnings from the old

agent, earnings form the young agents and income from assets.

If the decision made is to migrate then with a certain probability p the migration actually

happens but with a probability (1 − p) although the old agent decides to migrate its descendants

do not migrate. This mechanism captures the immigration policy based on visa quotas and family

reunification because with certain probability you may or may not get the visa.

I denote by i the current location and by i
′

the location next period. So, if i
′ 6= i it means

migration from location i to location i
′
. The model economy considers two migration costs. The

first one is a pecuniary migration cost θp which can be interpreted as the travel expenses between

the two locations. Traditionally in the migration literature this cost has been related to the distance

between the source country and the host country and some other factor as, for instance, the cost

population migrating.
7It is the old agent who decides if the young agents migrate. The alternative that young agents decide to migrate

does not distort the results but it is computationally costlier.
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of keeping in contact with the native country. The second cost θs represents a loss in the effective

labor hours of the immigrants, so to their productivity when they are abroad. Problems derived

from adaptation to a new culture, different language or skill portability are good examples of this

cost. I assume that this migration cost only affects the first generation of immigrants. It means

that the immigrants’ descendants are exactly equal to the natives.

The state of a household is completely characterized by its initial assets, its human capital, its

current value of the stochastic shock, its native country and its current location which is given by

(a, h, z, j, i). If j = i = S it means a household that has born in the South and still is living there,

so migration is feasible. For immigrants j = S but i = N and for the North natives j = i = N .

The problem of a South native, j = S and i = S, becomes:

V (a, h, z, S, S) = max {VM (a, h, z, S, S), VM (a, h, z, S, S)} (2.6)

where

VM (a, h, z, S, S) = max
c,e,s,a′

{u(c)+β(1+nS)
∑
z′

πz,z′ [pV (a
′
, h
′
, z
′
, S,N)+(1−p)V (a

′
, h
′
, z
′
, S, S)]}

s.t

c+ (1 + nS)e+ (1 + nS)a
′ ≤ wSh+ (1 + nS)(1− s)wSψS +Ra− θp,

h
′

= z
′
(sηe1−η)ξ + ψi′ ,

a
′
, e ≥ 0 and s ∈ [0, 1].

VM (a, h, z, S, S) = max
c,e,s,a′

{u(c) + β(1 + nS)
∑
z′

πz,z′V (a
′
, h
′
, z
′
, S, S)}

s.t

c+ (1 + nS)e+ (1 + nS)a
′ ≤ wSh+ (1 + nS)(1− s)wSψS +Ra,

h
′

= z
′
(sηe1−η)ξ + ψS ,

a
′
, e ≥ 0 and s ∈ [0, 1].
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And the policy function for migration is defined as:

i
′

=

 N if VM (a, h, z, S, S) ≥ VM (a, h, z, S, S),

S otherwise.

A household in the South in addition to c, e, s, a
′

decides whether to migrate and this is done by

comparing the present value of migration, VM , with no migration VM . First, note that the main

differences between these two value functions are the next period value functions. If no migration

is chosen, then the problem faced by a household the next period is exactly the same. Second,

if the decision is to migrate then the pecuniary cost θp has to be paid. And, third, although the

decision can be to migrate it does not mean that migration actually takes place. This only happens

with probability p. So if the household decides to migrate to the North and it migrates, then their

descendants start their own household in the North as immigrants and, consistent with the previous

notation, j = S and i = N and they solve the following problem:

V (a, h, z, S,N) = max
c,e,s,a′

{u(c) + β(1 + nN )
∑
z′

πz,z′V (a
′
, h
′
, z
′
, N,N)} (2.7)

s.t

c+ (1 + nN )e+ (1 + nN )a
′ ≤ wNθsh+ (1 + nN )(1− s)wNψN +Ra,

h
′

= z
′
(sηe1−η)ξ + ψN ,

a
′
, e ≥ 0 and s ∈ [0, 1].

The immigrants are less productive than natives with the same level of human capital due to the

parameter θs ∈ [0, 1]. Finally the problem faced by a native household in the North, j = N and

i = N , is:

V (a, h, z,N,N) = max
c,e,s,a′

{u(c) + β(1 + nN )
∑
z′

πz,z′V (a
′
, h
′
, z
′
, N,N)} (2.8)

s.t

c+ (1 + nN )e+ (1 + nN )a
′ ≤ wNh+ (1 + nN )(1− s)wNψN +Ra,

h
′

= z
′
(sηe1−η)ξ + ψN ,

a
′
, e ≥ 0 and s ∈ [0, 1].
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2.6 Definition of Competitive Equilibrium

In this section I define a competitive equilibrium and a steady state equilibrium. For notation

purpose I set x = {a, h, z, j, i} and X = {[0,∞] × [0,∞] × Z × {N,S} × {N,S}}. Let B be the

σ − algebra generated in X by the Borel subsets. A probability measure µ over B describes the

economy by stating how many households there are of each type. Let P (x,B) denote the transition

function. Function P describes the conditional probability for a type x household to have a type in

the set B ⊂ B tomorrow and describes how the economy moves over time by generating a probability

measure for tomorrow, µ
′
, given a probability measure, µ today. So, µ

′
(B) =

∫
X P (x,B)dµ is

tomorrow’s distribution of households µ
′

as a function of today’s distribution µ and the Markov

chain. Let XS be X |i=S , XN be X |i=N and XI be X |j=S,i=N and equivalently for xi. Set gj(x)

as the policy function for j = {c, a′ , h′ , e, s, i′}.

Definition 1. The competitive equilibrium for this economy is a set of functions for the

household’s problem {Vt(x), gct (x), ga
′

t (x), gh
′

t (x), get (x), gst (x), gi
′

t (x)}∞t=1, prices {wit}∞t=1 and

{rt}∞t=1, a measure of households, {µt}1t=1, and a migration probability, {pt}∞t=1 such that:

1. Markets are competitive and there are no arbitrage opportunities. Note that since capital is
perfectly mobile, capital rental price must equalize across countries. Factors prices are given
by:

rt = αAS

(
KSt

HSt

)α−1
= αAN

(
KNt

HNt

)α−1
(2.9)

and

wit = (1− α)Ai

(
Kit

Hit

)α
for i ∈ {N,S}. (2.10)

2. Given prices and migration probability, the functions {Vt(x), gct (x), ga
′

t (x), gh
′

t (x), get (x),

gst (x), gi
′

t (x)} solve the household’s problem for each t.

3. Markets clear:

HNt =

∫
XN

ht dµt(xN ) +

∫
XN

(1− gst (xN ))ψN dµt(xN )−
∫
XI

ht(xI)θsdµt

(2.11)

HSt =

∫
XS

ht dµt(xS) +

∫
XS

(1− gst (xS))ψS dµt(xS), (2.12)

KSt +KNt =

∫
X
at dµt(x), (2.13)
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and

It =

∫
X

[ga
′

t (x)− (1− δ)at] dµt(x). (2.14)

4. The world resource constraint is satisfied:

YSt + YNt =

∫
X

[gct (x) + get (x)] dµt(x) + It +

∫
XS

gi
′

t (xS)ptθp dµt(xS). (2.15)

5. The measure of households is µt+1(B) =
∫
X P (x,B) dµt.

8

Definition 2. A stationary equilibrium is a competitive equilibrium in which variables and

functions, as well as prices and policies, are constant. Note that population growth rates are equal

in both economies. I define ℵ as total world population and the fraction of people living in country

i as φi = Ni
ℵ for i = {N,S}. Then I do the following normalization φS + φN = 1. Using these

definitions and equations the population dynamics can be written as:

φ
′
N =

(1 + nN )φN + (1 + nS)mpφS
(1 + nN )φN + (1 + nS)φS

(2.16)

φ
′
S =

(1 + nS)(1−mp)φS
(1 + nN )φN + (1 + nS)φS

(2.17)

Equilibrium at the steady state implies that φ
′
i = φi for i = {S,N}. It means that the size of

the population relative to the world population must be constant in each economy. Equivalently,

it means that population growth rates are equal in both economies at the steady state. So, the

necessary condition for the steady state equilibrium is:

m =
φN
p

(
nS − nN
1 + nS

)
(2.18)

The intuition is simple. Since population ratios must be constant at the steady state, if natural

population growth rates are different the migration rate must equalize the population growth rate

across countries.

8The function P (x,B) is determined by the optimal decisions on assets, human capital and migration and by the

exogenous transition probabilities on the ability shock z. So P (x,B) = Prob[{z
′
∈ Z : (ga

′
(x), gh

′
(x), gi

′
(x), z

′
) ∈

B} | z], where the relevant probability is the conditional probability that describes the behavior of the Markov process
z.
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3 Calibration

3.1 Parameters and Targets

The calibration follows three steps. In the first two I calibrate the benchmark economy for the U.S.

and the the benchmark economy for Mexico as closed economies. Then, the third step calibrates

the parameters that appear in the model once migration is available which is in the international

economy model.9 So, first I focus on the North and I calibrate all the parameters, either country

specific or not, using U.S. cross-sectional data. Second, I calibrate the country specific parameters

of the South using data from Mexico. And, finally, I calibrate the parameters directly linked to

migration in the international economy model.

I model the life of an agent from age 6 to age 66 with each period lasting 30 years. The model

starts from age 6 to better capture the human capital investment decision, as this is a common

strategy in human capital literature. Age 66 is chosen as it is roughly the age of retirement. The

North annual natural population growth rate nN is 0.6%.10 I set δ = 0.0668 and α = 0.33 following

Cooley and Prescott (1995). The North TFP is normalized to 1 (AN = 1). The coefficient of the

CRRA utility function γ is set equal to 2, which is in the range of usually accepted values in this

literature. Finally β is calibrated to match an annual interest rate of 5%. The parameters and

their values are presented in table (1). All the values are in annual terms.

Parameter Value

TFP AN 1
U.S. natural population growth rate nN 0.6%
Discount Factor β 0.95
CRRA γ 2
Physical capital share α 0.33
Physical capital depreciation δ 0.0668

Table 1: Parameters and values.

The production function of human capital involves the parameters η, ξ, ψN and the shock z for

the ability which follows in logs an AR(1) process.11 This process is approximated by 5 shocks using

9In fact, which it is crucial for the calibration procedure it is not to consider both locations as closed economies,
which it is important for practical computational reasons is to calibrate them without migration flows between them.
But since the size of the migration flows is relatively very small compared to the size of both economies, its effect in
the calibration of the parameter values is insignificant.

10U.S. Census Bureau, International Data Base, year 2010.
11The AR(1) process in logs for ability is the following:

log(z
′
) = ρzlog(z) + εz, where εz ∼ N(0, σ2

z).
11



a Markov chain following the procedure in Tauchen (1986) which in turn implies two additional

parameters values ρz and σ2z . To sum up, there are 5 parameter values related to the human capital

investment to be calibrated using U.S. cross-sectional data.

The targets used to calibrate these 5 parameter values are: (i) The average years of education

in the U.S. is 12.6 from the U.S. Department of Education (2008). (ii) The intergenerational

correlation of log-earnings is 0.5 from Mulligan (1997).12 (iii) The percentage of people with at

least some college or university education or higher is equal to 54%, taken from the U.S. Census

Bureau, Current Population Survey (2008).13 (iv) The ratio of earnings primary to secondary

for full time workers is 0.65 taken from the U.S. Department of Education (2005). Institute of

Education Sciences.14 (v) The expenditure in education as a ratio to GDP is 3.77% from Seshadri

and Manuelli (2007).

3.2 Results in the Benchmark Economy for the U.S. and Mexico

Table (2) shows each target linked to its parameter value, also reminds the U.S. data and compares

this data with the data generated from the model. The U.S. benchmark economy replicates well

all the targets.

U.S. Data U.S. Model Data Parameter Value

Target
Av. years of schooling 12.6 12.6 ψN 0.116
Intergenerational corr. of log-earnings 0.5 0.5 ρz 0.46
Expenditure in education as a ratio to GDP 3.77% 3.3% ξ 0.71
Ratio earnings primary to secondary 0.65 0.68 σz 0.1
% with college education or higher 54% 56% η 0.71

Table 2: Targets, U.S. data, U.S. benchmark economy data, parameters and parameters’ values.

Once the benchmark economy for the U.S. has been calibrated it is the turn for the benchmark

economy of Mexico. The country specific parameters for Mexico that still must be calibrated are

AS , nS and ψS . The TFP for Mexico is set to 0.77 from Ferreira, Pessoa, and Veloso (2008)

and the Mexican natural population growth rate is 1.4%.15. The parameter ψS is calibrated to

12See Mulligan (1997), table 7.5, page 202.
13Primary school is from the age of 6 years to 14 and Secondary, or High School, is from the age of 14 to 18.

Finally, up 18 I consider College, Bachelor’s degree, Master’s degree, Doctoral degree and Professional degree. Note
that in this model the age of a young agent starts at 6 years old, when primary school begins.

14Table: Distribution of earnings and median earnings of persons 25 years old and over, by highest level of education
attainment (2005).

15U.S. Census Bureau, International Data Base, year 2010. 12



match the target of average years of schooling in Mexico equal to 6.3 from Hendricks (2002) and

its value is 0.133. So, the calibration process implies that ψS > ψN . There are two complementary

explanations to argue this. First, the ratio low skill jobs to high skill jobs is higher in Mexico than

in the U.S. and, second, the regulation of the labor market in Mexico is more relaxed in the sense

that there is more children’s labor or more opportunities to children’s labor. Finally, since the

discount factor is fixed to be the same in Mexico and in the U.S. the equilibrium interest rate in

Mexico is 5.014%.

Table (3) sums up some results from the benchmark economy of the U.S. and results from the

benchmark economy of Mexico and also shows results for which the model economy has not been

calibrated. I calculate Mincer returns for both countries and find that they are 7.5% for the U.S.

and 14.4% for Mexico. Psacharopoulos (1994) estimates a Mincer return of 10% for the U.S. and

14.1% for Mexico. Hendricks (2002) reports a per capita GDP ratio Mexico to US of 0.46 while in

the model this ratio is 0.55. Finally I compute the gini index which is 15% and 18% for the U.S.

and Mexico respectively. It is not obvious how to compare these Gini indexes with data because

the length of one period in the model is 30 years so it is expected that computed Gini indexes are

lower.

U.S. Mexico

Av. years of schooling 12.6 6.3
r 5% 5.014%
Expenditure in education as a ratio to GDP 3.3% 2.8%
Mincer returns 7.5% 14.4%
Gini index 15% 18%
GPD ratio MEX/US 0.55

Table 3: Results in the benchmark economies for the U.S. and Mexico.

3.3 Parameters Related to Migration in the General Model

In this section I do the third and last step of the calibration which is to calibrate those parameters

of the model directly linked with migration. The parameters that still need to be fixed are the

migration costs θp and θs and parameters related to the population dynamics which due to their

relevance need to be treated separately.

I define the pecuniary migration cost proportionally to the average annual earnings in the U.S.

benchmark economy. It means that the pecuniary cost is defined as θp = θw̄1 where w̄1 is annual
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average earnings of an old agent in the U.S. The literature about estimations of the migration

costs is scarce and not conclusive. There are few recent works that report estimates for migration

costs between the U.S. states. Davies, Greenwood, and Li (2001) and Kennan and Walker (2003)

estimate that migration costs are between 4 and 6 times U.S. average annual household income.

In these papers the main variable is the distance between states which is used to estimated the

migration cost and also it is used as a proxy for the unobserved component of the moving cost

as the psychic cost (leaving the family and friends) and the time cost (packing and unpacking).16

Bayer and Juessen (2008) estimate a lower number in a structural model because they consider a

dynamic self-selection in the migration process but they keep the same definition for the migration

cost. They find migration costs to be less than one-half of U.S. average annual household income.

There is no obvious relation between these estimates for migration costs between the U.S. states and

migration costs across countries, the estimates may be a good proxy for a lower bound of migration

costs since it is unlikely that migration costs across countries are lower than across U.S. states,

especially when these costs are estimated using the distance as the main explanatory variable.

The main controversy is that since we do not observe large number of people migrating from

one country to another, when the migration cost is estimated this must be quite high. I assume

that θ = 1 which means that the pecuniary migration cost is one year of the average earnings of

an old agent in the U.S.17

The productivity loss also presents a challenge. For instance, one interpretation is that the

distance also may affect this cost since two countries that are closer may have more similar cultures

lowering the cost. Another interpretation stems from the theory of networks. Once there is a

sizeable community from the native country in the host country, migration is easier. Furthermore, as

migration starts the risk and cost for new immigrants from the same native country (such as friends

and relatives) decreases. Gradual accumulation of network connections and migratory knowledge

creates spill-over effects which make migration less selective. This argument is established in

Durand, Parrado, and Massey (1996). So the size of the immigrants’ communities in the host

country may be a proxy to estimate the migration costs. To calibrate this migration cost I find

the θs that better reproduces the self-selection pattern observed in data between Mexican natives

and Mexican immigrants. Chiquiar and Hanson (2005) estimate that “Mexican immigrants, while

16It is possible to use the distance between the U.S. and the sending country as a proxy, however it is not necessarily
the case that the pecuniary migration cost is exactly proportional to the distance between locations. In fact, Davies,
Greenwood, and Li (2001) explain that the negative effect of distance declines because the marginal cost of migration
a unit farther is lower at greater distances.

17This parameter value is consistent with the one calibrated in my previous work, López-Real (2010), where it was
0.9 and it is also consistent with the data previously showed.
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much less educated than U.S. natives, are on average more educated than residents of Mexico”

and Hendricks (2002) reports 7.5 average years of schooling for immigrants from Mexico to the

U.S. while the average years of schooling of Mexican natives is 6.3. I find that the θs which better

reproduces this self-selection in average years of schooling is 0.9 which implies a 10% of productivity

loss.

Finally, and related to the population dynamics, the probability of migration p is calibrated to

get a migration rate of 1% with respect to the South population which means roughly an annual

migration rate of 0.033%. The migration rate from Mexico to the U.S. is 0.15% and the net

migration rate for Mexico is -0.3% (from U.S. Census Bureau, 2010).

4 Results

4.1 Results on Self-selection

The exercise in this paper is the following. Taking as the starting point the equilibrium where each

benchmark economy is a closed economy, I allow for mobility of physical capital and human capital

between them, so I open both economies and they behave as in an international economy. Then I

compute the transition to the new steady state in the international economy but under two different

immigration policies. One immigration policy is based on visa quotas and family reunification, the

one that is currently running in the U.S. and the alternative immigration policy is based on a point

system which gives points to education. Under this alternative immigration policy only those with

at least completed high school can decide to migrate.

Some previous remarks before the exposition of the results. For each immigration policy the

probability of migration is endogenously determined in order that the migration flow never exceeds

1%. So, in this sense the results for both immigration policies are perfectly comparable. Second,

through the transition I can distinguish four different population groups: the U.S. natives, the

Mexican natives, the immigrants and the offspring of the immigrants which are like the U.S. natives

but with the unique particularity that they belong to a dynasty that at some moment decided

to migrate to the U.S. Finally the human capital depends on the observed years of schooling and

expenditure in education but also in the unobserved level of ability. This paper allows to distinguish

between this two dimensions, so immigrants are self-selected in years of schooling and in their level

of ability. To understand the self-selection on years of schooling it is worthy to analyse first what
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happens with the international interest rate and with the self-selection on ability.

Figure [4] shows the evolution of the international interest rate through the transition for both

immigration policies, the quota system and the point system. Consistent with the calibration, the

interest rate increases during the transition. Note that the Mexican interest rate in the benchmark

economy was 5.014% while the U.S. benchmark economy was calibrated for a target of 5%. So

when both economies open to the international market the equilibrium interest rate increases and

thought the transition it continues increasing because the relative size of Mexico is also increasing

due to the population dynamics.18 Their evolution it is not the same for both immigration policies

because of the self-selection for each policy.

The immigrants are self-selected in their years of schooling and in their level of ability. The

ability is approximated by 5 parameter values (z1, z2, z3, z4, z5) being z1 the lowest level of ability

and z5 the highest. Figure [5] shows the distribution of the parameters z1 and z2 among the

immigrants through the transition under both immigration policies. Figure [6] does it but for higher

levels of ability (z3, z4, z5). In overall comparing the distribution of ability for Mexican natives with

the distribution of ability for immigrants it is observed that the immigrants are positively self-

selected in their level of ability.19 It means that the ratio of agents with high values of ability with

respect to low levels of ability is higher among immigrants than among Mexican natives. Figures

[5] and [6] show how the share of immigrants with low levels of ability decreases while the opposite

happens for high ability levels.

Comparing both immigration policies it must be remarked that the positive self-selection on

the level of ability is more significant for the immigration policy based on visa quotas and family

reunification that the one based on the point system. This can be seen in figure [6] which shows

that the share of immigrants with an ability level z4 increases through the transition under the

quota system. Something similar although less significant happens for the ability level z5.

Figures [7] and [8] show the evolution in the average years of schooling of the Mexican natives

and the immigrants. First, it is worthy of mention that under the quota system the pattern of

self-selection in the average years of schooling between the Mexican natives and the immigrants

replicates well that observed in the data. In the first period, just one migration starts to be feasible,

the average years of schooling for the immigrants is 7.4 while for the Mexican natives it is 6.3.

18The natural population growth rate is higher in Mexico than in the U.S.
19Note that these graphs give in the first period information of the initial distribution of ability in Mexico when

the economy is closed. So, if there is any self-selection the graph for each level of ability should be a flat line.
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Comparing the self-selection on average years of schooling between both immigration policies,

the self-selection on years of schooling is higher under the point system. While the average years of

schooling is very similar for the Mexican natives under both immigration policies, the immigrants

have, under the point system and in the first period of the transition, 10.9 average years of schooling.

So, as it is expected by definition, the immigration policy based on a point system increases the

average years of schooling of the immigrants but it does it by 3.5 years in the first period of the

transition. Through the transition this difference between both immigration policies is reduced,

while the immigrants’ average years of schooling decreases for a point system it increases for a

quota system. The result is that in the course of the transition the average years of schooling of

the immigrants converges between both immigration policies.

Through the transition the immigrants are suffering a trade off. On the one hand the interest

rate is increasing which affects the optimal decision between investment in human capital and

physical capital lowering the investment in education. On the other hand there is a positive self-

selection on the level of ability which is positively correlated with investment in human capital.

Under the quota system the latter effect dominates the former and this explains why the immigrants’

average years of schooling increases through the transition. Note that figure [6] showed that the

share of immigrants with z4 and z5 is more significant under the quota system. But figure [4] showed

that the interest rate reacts more to the point system than to the quota system so the interest rate

dominates the trade off and makes that immigrants’ average years of schooling decreases through

the transition. This mechanism implies that at the steady state the effect on the immigrants’ years

of schooling is quite similar under both policies, so there is a convergence.

Figure [8] shows the average years of schooling of the U.S. natives and the offspring of the

immigrants. In this case the immigration policy imposed does not imply a substantial difference.

The years of schooling decrease due to the interest rate. What it is remarkable is that the average

years of schooling of the immigrants’ descendants is higher than the one of the U.S. natives. This

is because immigrants are positively self-selected on years of schooling but also on ability and the

investment in education is positively correlated with both.

4.2 Results on GDP and Earnings

The GDP per capita ratio Mexico to the U.S. is shown in figure [9]. Once migration is feasible

this ratio falls which means that the difference in output per capita between the U.S. and Mexico

increases. This jump is due to the positive self-selection of the immigrants in their years of schooling17



and their level of ability. After the first period the main driving force that explains the evolution

of this ratio is the interest rate. Since there is an international interest rate and its evolution is not

very sensitive to the immigration policy adopted, the GDP ratio does not depend significantly on

the immigration policy.

Figure [10] shows the earnings ratio between the immigrants and the population in the U.S.

(considering U.S. natives and immigrants’ descendants). This ratio is mainly explained by the type

and evolution of the immigrants under each policy. The earnings ratio immigrants to the U.S.

natives starts being higher for the point system because under this regime the immigrants have

more years of schooling than with the quota system. But, as it was shown, this difference in the

immigrants years of schooling decreases through the transition explaining that at some point the

ratio for the quota system crosses the graph for the one of the point system. It is worthy to remark

that at the steady state the ratio is similar for both immigration policies and close to one which

means a convergence between the immigrants and the U.S. natives.

4.3 Results on Mincer Returns and Inequality

Figure [11] shows the evolution of the Mincer returns through the transition for the U.S., the U.S.

natives, the descendants of the immigrants and the Mexican natives. The evolution along the

transition does not depend significantly on the immigration policy. The main effect takes place in

the Mincer returns of the Mexican natives which decrease because of the positive self-selection of

the immigrants. Due to this migration flow positively self-selected the Mincer returns increase in

the U.S.

Finally, figure [12] shows the Gini indexes for both countries under both immigration policies.

I find that inequality decreases due to migration and it does it more significantly when the immi-

gration policy is the point system. Under the quota system the immigrants can be selected from

any place of the distribution as soon as they can afford the pecuniary migration cost, so they are

affecting the distribution in Mexico more proportionally. The opposite happens with the point

system. Since immigrants are selected from the top of years of schooling the Mexican benchmark

economy gets more affected and the resulting distribution is more uniform.
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5 Conclusions

In the U.S. there exists a debate about the convenience of adopting an immigration policy based

on a point system instead of the one that it is based on family reunification and visa quotas. Data

on skills of the immigrants supports the idea that the point system is a better policy to compete

for high skill immigrants. One question naturally arises. What would be the effect for the U.S. of

adopting a points-based immigration system?

I find that the point system increases the average years of schooling by 3.5 years. But through

the transition, years of schooling of the immigrants decrease for the point system while increase

for the quota system, converging at the steady state. Migration increases differences in output

per capita between the U.S. and Mexico and decreases inequality. The offspring of the immigrants

invest more in human capital than the U.S. natives. Finally, the immigrants effective hours of labor

are decreased by 10% when they move to the U.S.

This paper also provides two learnings. First, both immigration policies almost converge at the

same point at the steady state which justifies the necessity of computing the transition when we

try to evaluate these two difference immigration policies. Moreover, leaving aside the effect of the

immigration policies on the self-selection of the immigrants, the effect of these two immigration

policies on the rest of variables does not differ significantly. This is because the quantitative exercise

has been run in such a way that the migration flow is the one observed in the data which size is

quite insignificant if we consider the relative size of both economies.

In this model the migration costs do not vary through time. An extension of the model is

to make endogenous these migration costs, they could depend on previous migration flows or on

the quantity of immigrants from the native country residing in the host country. The study of

the transitions in a model with these features could capture Durand’s idea. Also differences in

TFP are fixed but can be expected that they decrease through the transition and, finally, to add

complementarity and substitutability of skills between the immigrants and the natives would imply

a much richer analysis.
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6 Appendix

6.1 Introduction Figures

Figure 1: Inflow shares of foreign population into OECD countries.

Figure 2: Number of permanent immigrants to Australia, Canada, and the U.S., 1970 to 2002.

Figure 3: Shares by type of admission and by country.
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6.2 Transition Figures

Figure 4: Interest rate.

Figure 5: Ability distribution, z1 and z2.

Figure 6: Ability distribution, z3, z4 and z5.
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Figure 7: Average years of schooling Mexican natives and immigrants.

Figure 8: Average years of schooling U.S. natives and immigrants’ descendants.

Figure 9: Per capita GDP ratio Mexico to U.S.
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Figure 10: Earnings ratio immigrants to U.S. natives.

Figure 11: Mincer returns.

Figure 12: Gini indexes.
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6.3 Steady State Equilibrium in a Closed Economy

The steady state equilibrium for a closed economy is a set of functions for the household’s problem

{V (x), gc(x), ga
′
(x), gh

′
(x), ge(x), gs(x), gi

′
(x)}, prices wi and ri and a measure of households, µ,

such that:

1. Markets are competitive and there are no arbitrage opportunities. Factors prices are given
by:

ri = αAi

(
Ki

Hi

)α−1
(6.1)

and

wi = (1− α)Ai

(
Ki

Hi

)α
for i ∈ {S,N}. (6.2)

2. Given prices, the functions {V (x), gc(x), ga
′
(x), gh

′
(x), ge(x), gs(x), gi

′
(x)} solve the house-

hold’s problem.

3. Markets clear:

Hi =

∫
Xi

h dµ(xi) +

∫
Xi

(1− gs(xi))ψ dµ(xi), (6.3)

Ki =

∫
Xi

a dµ(xi), (6.4)

Ii =

∫
Xi

[ga
′
(xi)− (1− δ)a] dµ(xi) for i ∈ {S,N}. (6.5)

4. The economy resource constraint is satisfied:

Yi =

∫
Xi

[gc(xi) + ge(xi)] dµ(xi) + I for i ∈ {S,N}. (6.6)

5. The measure of households is stationary µ(B) =
∫
Xi
P (xi, B) dµ.

24



References

Bayer, C. and F. Juessen (2008, February). On the dynamics of interstate migration: Migration

costs and self-selection. IZA Discussion Papers 3330, Institute for the Study of Labor (IZA).

Chiquiar, D. and G. H. Hanson (2005, April). International migration, self-selection, and the

distribution of wages: Evidence from mexico and the united states. Journal of Political Econ-

omy 113 (2), 239–281.

Cooley, T. F. and E. C. Prescott (1995). Economic Growth and Business Cycles. Princeton, N.

J.: Princeton University Press.

Davies, P. S., M. J. Greenwood, and H. Li (2001). A conditional logit approach to u.s. state-to-

state migration. Journal of Regional Science 41 (2), 337–360.

Durand, J., E. Parrado, and D. Massey (1996). Migradollars and development: A reconsideration

of the mexican case. International Migration Review 30.

Ferreira, P., S. Pessoa, and F. Veloso (2008). The evolution of international output differences

(1970-2000): From factors to productivity. Topics in Macroeconomics 8 (1), 1578–1578.

Hendricks, L. (2002, March). How important is human capital for development? evidence from

immigrant earnings. American Economic Review 92 (1), 198–219.

Kennan, J. and J. R. Walker (2003, March). The effect of expected income on individual migration

decisions. NBER Working Papers 9585, National Bureau of Economic Research, Inc.
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