
A New Approach to the Estimation of Selective
Migration with an Application to Italy
Very draft version. Please do not cite

Davide Fiaschi
University of Pisa

Angela Parenti
University of Pisa

Cristina Tealdi
Heriot-Watt University

June 10, 2018



Abstract

Migrants self-selection is one of the most fundamental issues in the economics of
migration, with highly relevant policy implications (Borjas, 1994). Even though it
has been widely recognized that migrants are not randomly selected from the popu-
lations of the origin countries, often both the theoretical and the empirical literature
ignores the fact that immigrants are self-selected. Nevertheless, the research done
on self-selection focuses on two main questions: first, whether and to what extent
migrants and non-migrants differ in their characteristics and second, on the rea-
sons why these differences exist. The theoretical foundation for studying the causes
of self-selection is the Roy-model (Roy, 1951), which Borjas (1987a) has applied to
migration. He developed a model of immigrant self-selection where the focus is on
selectivity in unobserved characteristics. In his model, the fundamental driver of
migration is the relative returns to skill in origin and destination countries. He
claims that if earnings between the destination and the origin countries are posi-
tively correlated, whenever the destination country hasmore income inequality then
the origin country, high-skilled migrants benefit the most for migrating, and hence
a positive selection is observed. The opposite is true if earnings are more dispersed
in the origin country. This result has important policy implications: since earnings
inequality is lower in rich counties compared to poor countries on average, the Bor-
jas model predicts that migrants from poor countries are unfavourably selected with
regard to their skill levels. The empirical testing of this model, however, resulted
in controversial results in the literature (Jasso and Rosenzweig, 1990; Cobb-Clark,
1993). For the case of Italy, the evidence is little and ambiguous. The only two pa-
pers on selective migration from the South of the country to the North in the period
1980s-early 2000s point at opposite results (Fratesi and Percoco, 2014a; Bartolucci
et al., 2018a). In this paper, we aim at contributing to the debate on the selective
migration in Italy. To achieve this goal, we use a random utility model where the
decision to migrate from one region to another depends on the difference in the re-
turn of education between the two regions. Due to the lack of individual data, we
use transition probabilities at regional level for different levels of human capital
to estimate the sign of the self-selection of migrants among the Italian regions for
the period 1992-2015. We find evidence of strong self-selection in the Italian inter-
regional migration, and of its significant changes over time. We conclude drawing



some implications of our analysis for regional convergence and policy recommenda-
tions.
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1 Introduction

Some general remarks on the starting point of our analysis

• Why migration is important? The general idea is that migration is a source of
convergence and increase the overall efficiency Barro and Sala-i Martin, 2004.

• However, this conclusion is based on the hypothesis of no selection on the char-
acteristics of migrants Fischer and Pfaffermayr, 2017. In presence of self-
selection of migrants brain drain and brain gain can change this conclusion
Dolado et al., 1994, Barro and Sala-iMartin, 2004, Kanbur and Rapoport, 2005
and Mountford and Rapoport, 2011. In particular, if emigration from a poor
country is of high-skilled individuals (brain drain) then the speed of conver-
gence can be decreased in the source country and increased in the destination
country.

• Italy is especially interested in brain drain/gain phenomenon Becker et al.
(2004). This happen in favour of foreign countries, but also from the South
to the North Fratesi and Percoco (2014b) and it can be a candidate to explain
the lack of convergence in regional GDP per capita Lagravinese (2015) and
Faggian et al. (2017). Italy can be also subject to brain exchange, as explained
in Milio et al. (2012).

• Some authors focus on the determinants of interregional migration in Italy
adopting a push-pull approach Piras (2017) and Basile et al. (2017) Biagi et al.,
2011

• The issue of overall efficiency is in the background, i.e. higher migration is
considered overall a additional source of efficiency Decressin and Fatas, 1995
via decreasing regional unemployment as response to region-specific (persis-
tent) shocks and by increasing the incentives in the accumulation of human
capital Vidal, 1998.

Which are the main goals of the paper?

• To provide a methodology based on Borjas (1987b) and Markov matrices to
identify self-selection in migration when no data on wages are available. We
also provide a taxonomy of regions, which clarify the relationship between pos-
itive versus negative self-selection and brain drain versus brain gain.
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• To apply the methodology to the Italian interregional migration in the period
1992-2015.

Which are the main finding of the paper?

• Italian regions can belong or to the class of positive self-selection-migration
destination and negative self-selection-migration origin (brain gain) or to the
class of negative self-selection-migration destination and positive self-selection-
migration origin (brain drain). No evidence of regions with brain exchange is
found. Compare results with Bartolucci et al. (2018b) (no education, nominal
wages...), Fratesi and Percoco (2014b) (other methodology), Milio et al. (2012)
(a survey...)

• regions shows a persistentmembership to these two classes (Markov transition
matrices).

• in the period 2006-2015 there is a clear distinction between South and North

• income of unemployed individuals plays a major role in the intensity of migra-
tion (sensitivity analysis)

• ...

2 The Model

Assume that the inter-temporal utility of individual q living in region i, with a work-
ing time-horizon before retirement of Tq, is given by:

Uqi = E0

 Tq∑
t=0

β (t) δtu (cqi,t)
+ EFi + εqi (1)

where u(·) is the instantaneous individual utility, cq,t the consumption of individual
q in region i, δ ∈ (0, 1) the intertemporal discount rate, and β (t) = 1 for t = 0
and β (t) = β for t > 0 a time-varying parameter reflecting the possibility of quasi-
hyperbolic discount rate as in Laibson 1997 . The term EFi measures all the region
i specific hedonic factors, while εqi is an idiosyncratic (unobserved) component of the
utility of individual q living in region i; εqi is assumed to be not correlated with the
other variables in Eq. (2).Assume that no saving is possible and that utility function
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is log-linear; then:

Uqi =
Tq∑
t=0

β (t) δt
[(

1− πuqi,t
)

log yeqi,t + πuqi,t log beqi,t
]

+ EFi + εqi, (2)

where yeqi,t are the expected income at period t in region i when individual q is em-
ployed (e.g. the expected wages) and beqi,t when unemployed (e.g. the expected unem-
ployment benefits); finally, πuqi,t is the probability of individual q to be unemployed
at period t in region i.

Assuming a log-linear utility model is tantamount to assume that migration
flows are determined by the relative wages and migrants selection is a function of
return to skill and fixed costs of migrating (Borjas, 1987a, Borjas, 1999). Differently
a linear utility as in Grogger and Hanson (2011) would imply that absolute wage dif-
ferences influence both the scale and the selectivity of migration flows, andmigrants
selection does not depend on fixed cost of migrating. The log-linear utility model has
been criticised since it implies that the curvature of the utility function is relevant
for comparison of all possible destinations, an assumption that might be problem-
atic when looking at international migration given the extreme income differences
that exist internationally (Grogger and Hanson, 2011). On the other hand, that in
presence of a worldwide skill-neutral technological shift that increases wages in all
countries and skill groups, the linear utility model would lead a substantial change
in the rate of international migration (Borjas, 2014). “[...] there will be only one
way of determining which framework is most useful for understanding the nature of
immigrant selection - by looking at the data” (Borjas, 2014, p. 25). Since our aim is
to provide evidence on selectivity of internal migration in Italy, we have decided to
use the log-utility framework. Our empirical application is related to the literature
on north-to-north migration where similar levels of productivity between the source
and destination imply that low-skill wages are also similar. In this setting, both
the log-linear and the linear model predict that individuals migrating form a source
with high returns to skill to a destination with low returns should be negatively
selected (Grogger and Hanson, 2011). This choice also allows us to avoid potential
pitfalls deriving from the mis-measurement of skill-related wages, that most of the
time also show within-country comparability issues.

By a simple manipulation of Eq. (2) we get:

Uqi =
Tq∑
t=0

β (t) δt
[
log yeqi,t + πuqi,t log

(
beqi,t/y

e
qi,t

)]
+ EFi + εqi. (3)
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In order to make the model suitable to our scopes we make two assumptions.
First, following Mincer (1974) (see also Rosen, 1992) we assume that the income of
individual q living in region i in period t is the product of four components:

yeqi,t = yi,0 exp (σisq + xi,t + ηq) (4)

• yi,0 is a region-specific component related to the initial level of income of region
i independent on the human capital level of individual q;

• σisq represents the impact of the level of education on individual income, where
sq are the the years of education of individual q and σi is the return on human
capital in region i;

• xi,t represents the impact of the post-schooling experience on individual in-
come, which could be different among regions.

• ηq are possible other (unobservable) characteristics of individual q affecting her
income.

Second, we assume that the income of employed and unemployed workers are
expected to grow at the same rate but maintaining the possibility that their ratio is
different between regions, that is:

˜bi = log
(
beqi,t
yeqi,t

)
∀t. (5)

Substituting Eqq. (4) and (5) into in Eq. (3) we get:

Uqi =
Tq∑
t=0

β (t) δt
[
log yi,0 + σisq + xi,t + ηq + πuqi,t ˜bi

]
+ EFi + εqi =

= γ (β, ρ, Tq) (log yi,0 + σisq + ηq) + x̃i (β, ρ, Tq) + ˜biπ̃uqi (β, ρ, Tq) + EFi + εqi,

where:

γ (β, ρ, Tq) ≡
1 + δ (β − 1)− βδ1+Tq

1− δ ;

x̃i (β, ρ, Tq) ≡
Tq∑
t=0

β (t) δt log xi,t = log xi,0 +
Tq∑
t=1

βδt log xi,t;

π̃uqi (β, ρ, Tq) ≡
Tq∑
t=0

β (t) δtπuqi,t = πuqi,0 +
Tq∑
t=1

βδtπuqi,t.
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Individual q who lives in region i with a working-time horizon Tq will then decide
to migrate to region j at time 0 if the utility of living in region j, Uqj,Tq , minus the
moving cost from region i to region j, CMqij, is higher then the utility of living in
region i, Uqi,Tq :

∆Uqij ≡ Uqj − Uqi − CMqij = γ (β, ρ, Tq) log
(
yj,0
yi,0

)
+ γ (β, ρ, Tq) (σj − σi) sq +

+ x̃j (β, ρ, Tq)− x̃i (β, ρ, Tq) +

+ ˜bjπ̃uqj (β, ρ, Tq)− ˜biπ̃uqi (β, ρ, Tq) +

+ EFj − EFi − CMqij + εqj − εqi (6)

Let R the number of regions in the economy; the probability that individual q living
in region i with a working time horizon Tq, Pqij, will migrate to region j is given by:

Pqij = Prob (∆Uqij −∆Uqik > 0, ∀k 6= j) ,

that is:

Pqij = Prob (εqk − εqj < γ (β, ρ, Tq) log
(
yj,0
yk,0

)
+ γ (β, ρ, Tq) (σj − σk) sq +

+ x̃j (β, ρ, Tq)− x̃k (β, ρ, Tq) +

+ ˜bjπ̃uqj (β, ρ, Tq)− ˜bkπ̃uqk (β, ρ, Tq) +

+ EFj − EFk − CMqij + CMqik, ∀k 6= j) . (7)

Pqij is therefore the probability that all the R − 1 random terms εqk − εqj for k =
1, . . . , R, k 6= j, are below the value reported on the right-hand side of Eq. (7). Let
f(εq) the joint density function of the random vector εq = (εq1, . . . , εqR); then:

Pqij =
∫
ε
I (εqk − εqj < γ (β, ρ, Tq) log

(
yj,0
yk,0

)
+ γ (β, ρ, Tq) (σj − σk) sq +

+ x̃j (β, ρ, Tq)− x̃k (β, ρ, Tq) +

+ ˜bjπ̃uqj (β, ρ, Tq)− ˜bkπ̃uqk (β, ρ, Tq) +

+ EFj − EFk − CMqij + CMqik, ∀k 6= j) f(εq)dεq. (8)

where I(·) is the indicator function, equalling 1 when the expression in parenthesis
is true and 0 otherwise.

If εqk, k = 1, . . . , R, are independent and identically distributed and follow a
Gumbel distribution,the difference εqk − εqj follow the logistic distribution (Gumbel,
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1958) and, consequently, the probability of individual q to move from region i to
region j is given by (see McFadden, 1973):

Pqij = exp (β′Xqij)∑R
r=1 exp (β′Xqir)

, (9)

where:

β′Xqij ≡ γ (β, ρ, Tq) log
(
yj,0
yi,0

)
+ γ (β, ρ, Tq) (σj − σi) sq +

+ x̃j (β, ρ, Tq)− x̃i (β, ρ, Tq) + ˜bjπ̃uqj (β, ρ, Tq)− ˜biπ̃uqi (β, ρ, Tq) +

+ EFj − EFi + CMqij.

In order to clarify the meaning of Eq. (9), it is worth remarking that the proba-
bility not to migrate of individual q is given by:

Pqii = exp (β′Xqii)∑R
r=1 exp (β′Xqir)

= 1∑R
r=1 exp (β′Xqir)

, (10)

(exp (β′Xqii) = 1 by definition), which substituted into Eq. 9, leads to:

Pqij = exp (β′Xqij)Pqii. (11)

Summing for all j 6= i we have:

R∑
j=1,j 6=i

Pqij = Pqii
R∑

j=1,j 6=i
exp (β′Xqij) = 1− Pqii, (12)

i.e.
Pqii = 1− Pqii∑R

j=1,j 6=i exp (β′Xqij)
, (13)

and therefore substituting in Eq. (11):

Pqij =
[

exp (β′Xqij)∑R
j=1,j 6=i exp (β′Xqij)

]
(1− Pqii) , (14)

Eq. (14) shows that the probability to migrate from region i to region j can be
decomposed into the probability to leave region i, i.e. 1 − Pqii, and another term,
exp (β′Xqij)/

∑R
j=1,j 6=i exp (β′Xqij), which represents the conditioned probability tomi-
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grate to region j once individual q has decided to migrate from region i, i.e.:

Pqij|q is migrating = Pqij
1− Pqii

= exp (β′Xqij)∑R
j=1,j 6=i exp (β′Xqij)

. (15)

Eq. (15) shows that the estimate of the determinants of migration could be done
only considering migrating individuals and ignoring the not migrating individuals.

The main obstacle to estimate Eq. (9) and/or Eq. (15) by using the standard logit
estimation technique proposed by McFadden (1973) is the lack of publicly available
micro-data on the choice to migrate, an issue plaguing the most of EU countries.
Additional minor difficulties are that i) the econometric model is non-linear in Tq; ii)
we should specify as individuals formulate their expectations on the future growth
rates of income (earnings) and unemployment rates), and iii) endogeneity can be
present. In Section 3 we will present an empirical strategy to circumvent these
difficulties when the interest is only focused on the estimate of self-selection in mi-
gration, i.e. in the estimate of the sign and magnitude of the regional difference in
the returns to education represented by σj − σi.

3 Empirical strategy

In this section we propose an empirical strategy to directly estimate the difference
in the return of education, i.e. σj − σi, without any information but the observed
flows of migrants between regions divided by age and education. In Section 3.3 ee
also elaborate a strategy to calculate the counterfactual migration probability under
this limitation in the data.

From Eqq. (10) and (11) we have:

log
(
Pqij
Pqii

)
= β′Xqij = γ (β, ρ, Tq) log

(
yj,0
yi,0

)
+ γ (β, ρ, Tq) (σj − σi) sq +

+ x̃j (β, ρ, Tq)− x̃i (β, ρ, Tq) + ˜bjπ̃uqj (β, ρ, Tq)− ˜biπ̃uqi (β, ρ, Tq) +

+ EFj − EFi + CMqij, (16)

where Pqij/Pqii is themigration probability from region i (j) to region j (i) normalized
to the mass of individuals who decide not to move.Taking the difference between
these normalized migration probability from region i to region j for two individuals
1 and 2 having the same working-time horizon T1 = T2 = T̄ but two different levels
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of education s2 > s1, we have:

log
(
P2ij

P2ii

)
− log

(
P1ij

P1ii

)
= γ

(
β, ρ, T̄

)
(σj − σi) (s2 − s1) +

+ ˜bj
[
π̃u2j

(
β, ρ, T̄

)
− π̃u1j

(
β, ρ, T̄

)]
− ˜bi

[
π̃u2i

(
β, ρ, T̄

)
− π̃u1i

(
β, ρ, T̄

)]
+ CM2ij − CM1ij; (17)

consequently, the differential return to education between region i and region j is
given by:

∆σij ≡ σj − σi =

=
 1
γ
(
β, ρ, T̄

)
(s2 − s1)

{log
(
P2ij

P2ii

)
− log

(
P1ij

P1ii

)
+

− ˜bj
[
π̃u2j

(
β, ρ, T̄

)
− π̃u1j

(
β, ρ, T̄

)]
− ˜bi

[
π̃u2i

(
β, ρ, T̄

)
− π̃u1i

(
β, ρ, T̄

)]
+ CM2ij − CM1ij} (18)

Eq. (18) points out that the difference in the returns to education between region
j versus region i, ∆σij, determining the self-selection of migrants between the two
regions, can be calculated by taking:

1. a scaling factor depending on thework-time horizon and discount rate, γ
(
β, ρ, T̄

)
,

such that the difference between the normalized migration probabilities calcu-
lated for the inter-temporal utility with time horizon T̄ are reported to yearly
timing;

2. the difference between the levels of education, s2 − s1, which report the differ-
ences in the return to yearly timing;

3. the difference between the normalized migration probabilities from region i to
region j for different levels of education;

4. the different regional unemployment benefits ˜bj and ˜bi weighted by the dif-
ference in the probability to be unemployed for different levels of education
π̃uqi

(
β, ρ, T̄

)
; and

5. the differences in cost of moving of individuals with different level of education
CM2ij − CM1ij.

While for the first four points we have some information to exploit, point 5 is
not easily computed. However, we observe that according to Eq. (18) the difference
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σi − σj can be expressed as:

∆σji ≡ σi − σj =

=
 1
γ
(
β, ρ, T̄

)
(s2 − s1)

{log
(
P2ji

P2jj

)
− log

(
P1ji

P1jj

)
+ (19)

− ˜bi
[
π̃u2i

(
β, ρ, T̄

)
− π̃u1i

(
β, ρ, T̄

)]
− ˜bj

[
π̃u2j

(
β, ρ, T̄

)
− π̃u1j

(
β, ρ, T̄

)]
+ CM2ji − CM1ji} (20)

and since:
∆σij = −∆σji, (21)

we have that:

CM2ij −CM1ij +CM2ji−CM1ji = − log
(
P2ij

P2ii

)
+ log

(
P1ij

P1ii

)
− log

(
P2ji

P2jj

)
+ log

(
P1ji

P1jj

)
.

(22)

3.1 Regional Indexes of Self-Selection

Borjas (1987b) discusses how a positive sign of ∆σ12,ij implies a positive self-selection
of migrants for region of destination j, i.e. the more educated workers should tends
to migrate from region i to region j attracted by the higher return on education.
Conversely, a negative sign of ∆σ12,ij implies a negative self-selection of migrants for
region of origin i. In a multiregional framework the type of self-selection for every
region can be represented by local synthetic indexes of self-selection. In particular,
on the base of Eq. (18) a natural local synthetic index of self-selection of destination
region is given by the weighted sum of individual local synthetic indexes of self-
selection related to region of destination j:

SSMD
j

(
T̄ , s1, s2

)
=

R∑
i=1

mij∑R
i=1 mij

∆σij =
R∑
i=1

m̃D
ij∆σij, (23)

where m̃D
ij is the share of migrants going to region j from region i on total migrants

going to region j.In the same manner, a local synthetic index of self-selection for
region of origin is given by the weighted sum of individual local synthetic indexes of
self-selection related to region of origin i:

SSMO
i

(
T̄ , s1, s2

)
=

R∑
j=1

mij∑R
j=1 mij

∆σij =
R∑
j=1

m̃O
ij∆σij (24)
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where m̃O
ij is the share of migrants coming from region i to region j on total migrants

coming from region i.
Consider the region of destination j. If we observe a positive ∆σij

(
T̄ , s1, s2

)
, this

means that the return to education in region j is higher than the return to edu-
cation in region i, so that region j will be a destination for high-skilled migrants
living in region i. Summing on all the origin regions, a positive SSMD

j

(
T̄ , s1, s2

)
implies that, on average, people migrating to region j should be high-skilled. On
the contrary, a negative ∆σij

(
T̄ , s1, s2

)
, implies that the return to education in re-

gion j is lower than the return to education in region i and, consequently, region
j should be a destination for low-skilled migrants living in region i. Therefore, a
negative SSMD

j

(
T̄ , s1, s2

)
means that, on average, people migrating to region j are

low-skilled. With the same reasoning we can analyse the index of self-selection for
the region of origin i. When ∆σij

(
T̄ , s1, s2

)
is positive, high-skilled individual living

in region i should migrate to region j. Summing on all the destination regions, a
positive SSMO

i

(
T̄ , s1, s2

)
implies that, on average, people emigrating from region i

are high-skilled. On the contrary, when ∆σij
(
T̄ , s1, s2

)
is negative region i is an ori-

gin region of low-skilled emigrants. Then, a negative SSMO
i

(
T̄ , s1, s2

)
means that,

on average, people emigrating from region i are low-skilled. Figure 1 reports the
four possible cases.

SSMD

SSMO

Average positive self-selection of destination Average positive self-selection of destination

Average negative self-selection of destination Average negative self-selection of destination

Average negative self-selection of origin Average positive self-selection of origin

Average positive self-selection of originAverage negative self-selection of origin

Figure 1. A taxonomy of regions based on local synthetic indexes of self-selection in migra-
tion.

3.2 An Example with Two-regions Country

Consider an economy with only two regions, N and S and two levels of education
s2 > s2 for a sample of migrants with the same working-time horizon T . Suppose
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that the two transition matrices representing the interregional migration for the
two levels of education are reported in Table 1.

s1 N S
N P1NN 1− P1NN
S 1− P1SS P1SS

s2 N S
N P2NN 1− P2NN
S 1− P2SS P2SS

Table 1. Transition matrix of interregional migration between Regions N and S, where
migrants are divided according their two possible levels of education s2 > s1.

From Eq. (18) we have that:

∆σSN =
( 1
s2 − s1

)  1
γ
(
ρ, T̄

) log
(
P1SS

P2SS
× 1− P2SS

1− P1SS

)
− b̃N (Pru2N − Pru1N) + b̃S (Pru2S − Pru1S)

 ,
(25)

i.e. the nature of self-selection of migrants should depend on P1SS, P2SS, on differ-
ential expected unemployment rates and unemployment benefits between the two
regions.

Assuming that b̃S (Pru2S − Pru1S) − b̃N (Pru2N − Pru1N) = 0, then Eq. (25) simplifies
to:

∆σSN = 1
(s2 − s1) γ

(
ρ, T̄

) log
(
P1SS

P2SS
× 1− P2SS

1− P1SS

)
; (26)

thus, if P1SS > P2SS, i.e. the high-skilled workers show a higher migration rate from
Region S to Region N, ∆σSN > 0, i.e. we should observe a positive self-selection to-
ward the Region N.However, if b̃S (Pru2S − Pru1S)− b̃N (Pru2N − Pru1N) < 0, e.g. because
Region N is more generous as unemployment benefits and the difference between
the unemployment rates of low- and high-skilled workers are similar for the two
regions, such conclusion could be reverted. The presence of more than two regions
makes more fuzzy any conclusion on the way of self-selection.

3.3 Counterfactual Migration Probabilities

We start defining the counterfactual probability as:

PCF
qij =

exp
(
β′XCF

qij

)
∑R
r=1 exp

(
β′XCF

qir

) , (27)
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where XCF
qij,0 represents the counterfactual level of determinants (e.g. the difference

in the return to schooling σ). Therefore:

logPCF
qij = β′XCF

qij − log
(

R∑
r=1

exp
(
β′XCF

qir

))
(28)

and
logPqij = β′Xqij − log

(
R∑
r=1

exp (β′Xqir)
)

(29)

Hence:

logPCF
qij = logPqij + β′XCF

qij − β′Xqij − log
∑R

r=1 exp
(
β′XCF

qir

)
∑R
r=1 exp (β′Xqir)

 (30)

and therefore:

logPCF
qij = logPqij + β′XCF

qij − β′Xqij − log
(
Pqii
PCF
qii

)
, (31)

i.e.
logPCF

qij − logPqij = β′∆XCF
qij − log (Pqii) + log

(
PCF
qii

)
(32)

Eq. (32) shows that the counterfactural effect of a determinant can be decom-
posed into two components: the first related to the change in the destination, i.e.
β′∆XCF

qij , and the second related to the change in the probability to migrate, i.e.
log (Pqii)− log

(
PCF
qii

)
.

Rearranging:

log
(
PCF
qij

PCF
qii

)
= log

(
Pqij
Pqii

)
+ β′∆XCF

qij . (33)

Since PCF
qii ≡ 1−∑j,j 6=i P

CF
qij , then

log
(

PCF
qij

1−∑j,j 6=i P
CF
qij

)
= log

(
Pqij
Pqii

)
+ β′∆XCF

qij (34)

Taking the exponent of both sides and summing in j:
∑
j P

CF
qij

1−∑j,j 6=i P
CF
qij

=
∑
j,j 6=i

exp
(

log
(
Pqij
Pqii

)
+ β′∆XCF

qij

)
=
∑
j,j 6=i

Aqij (35)

from which: ∑
j,j 6=i

PCF
qij =

∑
j,j 6=iAqij

1 +∑
j,j 6=iAqij

. (36)
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and therefore:

PCF
qii = 1−

∑
j,j 6=i

PCF
qij = 1

1 +∑
j,j 6=i exp

(
log

(
Pqij
Pqii

)
+ β′∆XCF

qij

) (37)

Substituting Eq. (37) into Eq. (32) leads to:

logPCF
qij = logPqij + β′∆XCF

qij − log (Pqii)− log
1 +

∑
j,j 6=i

exp
(

log
(
Pqij
Pqii

)
+ β′∆XCF

qij

)
(38)

i.e.

logPCF
qij = log

 exp
(
β′∆XCF

qij

)
Pqij

Pqii +∑
j,j 6=i exp

(
β′∆XCF

qij

)
Pqij

 (39)

and therefore (using ∆XCF
qii = 0):

PCF
qij =

 exp
(
β′∆XCF

qij

)
∑R
r=1 exp

(
β′∆XCF

qir

)
Pqir

Pqij. (40)

4 Empirical Evidence

...

4.1 Counterfactual Analysis of Self SelectionMigration in Italy

...

5 Concluding Remarks

...
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Figure 2. Comparison of different datasets on interregional Italian migration
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