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ABSTRACT

A multiplicative pounponeﬂt model is applied in .t'his. paper to present a simple, yet
powerful, framework for. analyzing and projecting' internal migration ﬂl)ws. The
ml,;ltiplicative components are useful for: identifying important underlying struct:ures in
the migration patterns. To demonstrate, seven pe;fiods of age-specific interregional
migration in ltaly (1970-1971 to 2000-2001) are analyzed. This information is then used
to project the age and spatial structures forward to the 2010-2011 period. The projection
“model focuses on the underlying stfuctures, which allows both tﬁe sfabié énd changing

aspects of the migration patterns to be included.

Key words: internal migration, migration analysis, migration estimation, migration

projection, Italy, categorical data analysis



DESCRIBING AND PROJECTING THE AGE AND SPATIAL STRUCTURES OF
" INTERREGIONAL MIGRATION IN ITALY

| ]NTRODUCT]ON

A basic understanding of the underlying age and spatial structures tound in i)abi
patterns of iiutérregional migration flows is important for .éccurateiy projecting future
' pattefns of interrégional migration. A simple framework for this is set out in this paper.
We use the mulfiplicative component model for decomposing age-specific i‘nterregional )
migration flows in lialy from 1970 to 2001. The goals are to demonstrate how the
multiplicative components can be used to ideﬁtify and compare age and spatial structﬁr'es
,Of migration over time and how they can be altered to estimate future patterh's of
-migl'ati(jll. ‘

Rogers et al. (2002) modeled age and spat:al patterns of" interregional migration in
the United States using the categorlcal logit model. They focused on partlculaz
descriptioﬁS of the generation and distribution components of age~speciﬁc interregional
migration in the United States. This paper extends this research in two ways. First, a
multiplicative component modei,‘.with d_irect relations to the fog-linear (and related logit)
médel, is used to describe interregional migration flows in Italy. Here, an infuitive
parameter céding scheme proposed by Raymer' (2006) is applied and extended to include
age. Second, a method for projecting interregional migwatidn pattemé is set ou;:.' This

method focuses on inaking assumptions about specific model components.



1.1 Interregional migration in Ialy

A usual and effective way to describe the patterns of internal migration in .ital_y is
to divide the country into five macro;regions (King“t 987:173-202). The regions include
the industrialized Northwest, the recently industrialized Northeast, the sxnall—to~rr£edium—
scale industrialized Ceni;*e, the sociai.and economically disadvantéged South, and the
peripheral Ls;la;'{c!s" |

Long . term analysés of internal migration in ltaly can be found in Bonifazi,
Chieppa and Heins (1999) and Bonifazi and Heins (2000) In the first two decades afier
tﬁe war, the lar'gest interregional migration flows were frqm the Soﬁth, ]sland.s,&and
Northeast to the Northwest. Latium (Rome) in the Centre also received substantial flows
from the South and Islands. During the 1970s, migration ef‘ﬁcieno).f (i.e., ratio ofl net
migration to the gross flows) aﬁd fong distance (interregional) migrétion started to
decline. More recently, in the 1990s, the level of interregional migration has ihcre.ase.d
with the Noftheast now the rﬁost attractive re;gion tb migrants (see Figure _1), gaining
population in its exchange with all other regions including the Northwest and Centre. The
largest flows still originated in the South and Islands regions, which has contiﬁued their
traditional rqie of being “sending areas”. The NorthWest still gained population from the
South and [slands, albeit to a lesser extent, but lost population iﬁ the exchanges with the
Northeast ‘and_ Centre. These changes in the spatial patterns of interregional migration
have been attributed to the regibna¥ economic and social transformations in ltaly. Many
pr:ov'inces ofiNortheastem ltaly are now among the wealthiest in the entire European
U‘nioh, while many -parts of the South and Islands are still the poorest and most

disadvantaged.



Figure 1. Net migration rates (per 10,000) for the five ltalian macro-regions,

1992-1991 to 2001-2002
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Source: Istat {2003).

The migration from the Se;uth ‘to the Northwest lessened  in the mid-1970s.
Econometric analysis has d'emo_nstrated the’ impqrt&nce of social and ‘econorﬁic
differences behind the relativei..y farge flows during lthe first couple of decades after
World War Il (Barsoiti 1985; Bonaguidi 1985; Salvatore 1977, '1980); The smaller
migration flows in the 1970s and _19’865 are not explained by a reduction in the so_ciél and
economic differences between the ﬁvo k;egions, which persisied or gre.w larger (Bonaguidi
and Abrami 1996). Other ‘féctors (i.e., demographic, '.sc')cEél, po'li'tical, cultural, 'anci
“psylchologicat) aré considered responsible for the decrease in the migration patterné (Livi-

Bacci et al. 1996). However, one should note that when age is considered,-the young



adult interregional migration patterns have remained relatiire}y ‘stabie since ‘the 19508
(Bisogno 1999; Bonaguidi 195‘37; De Santis 1991).

| Mor(_e recently, there has been a rise in levels of interregional migration, which are
inierpreté(i to be a result of more efficient huinan r'esour'ces realiocation and the
restora"tioﬁ of the traditional push and pull factors related to regional social and economic
differences. As a result, there is currently much int;e'rest in ident] fying and explaining the

current internal migration patterns in Haly, as well as predicting future patterns.

1.2 The Migration Fiéw Data

The statistical data on migration in ltaly can be obtained both from the populaﬁoh
registers and censuses,. but the registrétion data have traditionally been largely privileged.
The availability of yearly registration data hés led to the cén_sus data being neglected.
This has im’piications in terms of approach, measures, and methods of analysis of the
ﬁzigra_tion pattéms (Morrison, Bryan and Swanson 2004; Wiil_ekens 1999).‘ ‘

.There are several important differences ‘between registration and survey (or
census) migration data. Régistration data tends to include all mo.‘ves recorded within a
period of one year. Migration _datei obtained from survéyé, on the other hand, typically
represents current residence by residence at a po_iht earlier in time (usually one year or
five years). With survey data, the numbers of moves within the period are not captured.
. Also, the length of the interval can have substaa.itiai implications for analyses of migratipn
patterns (Long and Boertlein 1990; ngers, Ray.m_er and Newbold 2003‘.;. Rogerson 1990).
Registration data are generally considered to be more accurate than survey data.

However, these data may not contain all of the moves. For example, some citizens may



not declaré (or dec!ajre with delay) their change of residence or they may deélargz fictitious
moves.

‘Registration data in ltaly come from the municipal population registers. Each
municipality (or c‘omune) sends to the National Institute of Statistics (ISTAT) one record,
.of summary data reporting the .anm;al demographi.c flows affecting its ;Sarticuiar
| popu]aﬁod register.- As described in ISTAT (1998), the componems include the
populaﬂon at the beginning of the year, registrations (i.e., live births, in-migrants,
immigrants, and “other reasons”™), de-registrations (i.e., deaths, out—migrants emtgaants
©and “other reasons”), and the population at the end of the year. For the most part, de-
registrations for “other reasons” are post~censuai adjustments, persohs who failed to
1cglstel previously, or corrections of persons double-counted. Note our analyms does not
include deregulatlons for "other reasons" because estimated migrat;on flow tableq' are not .
prov:.c_ied by lstat with these ad_}ustments 1ﬁc]uded. The adjustments are attributed to net

migration levels only and not to the specific flows.

2. DESCRIBING THE AGE AND SPATIAL STRUCTURES OF MIGRATION

The multiplicative component model, with a parﬁcu!ar reference coding scheme,
is put forward in .this section 1"'01" the purpose of describing the age and spatial structures
of mlgratlon patterm in Italy for seven time perlods between 1970 and 2001. This model
is ana]ogous to the saturated log-linear model described in texts on caiegoncal data
analysis (e.g., Agresti ‘1996; Bishop, Fienberg and Hoilancl 1975; Knoke and Burke

1980).



§

2.1 The Multiplicative Component Model and T he Log-Linear Model for Descriptive

Analysis of Migration Age and Spatial Structures

The analytical énd modeling framework Seft‘o.ut m this paper focus on migration
flows between origins i and desti‘naﬁlonsj at age x.lThes‘;e flows are denoted n(x). Note
migrants within the same region, i.e., n;{x), are not included. The ‘aggregate nﬁmber of
age~s’peci"ﬁc migr_anté driginéting ‘from a particular place is den_ot‘ed n,, (%) azid the
aggregate number of age-specific migrants choosing a particu]ar‘ destination is deﬁoted
L (x).

~ Place-to-place migration flows (without age) are oﬁen set out in two-way (origin
'by destination) continggncy 'tablcs. For analysis purposes, these “migration flow tables”
can be disaggrégated into separate components (Roge?s et al. 2002): an éverali
component representing ‘t‘he\lé.vel‘ of migration, an origin éompoﬁent representing the
relative “pushes” from each reéion, a a’estiriﬁtion component representing fhe relative
“pulls” to each regidn,_ and a two—way origfn—destir;ation interaction cmﬁponent
1epleqentmg the physical or social dtstance between places not explained by the overall

and main effects. This disaggregation is multiplicative, such that
n, =T*0,*D,*0OD; - | M
where T is the tota] number of migrants (n,,), Oi is the proportion‘lof all pérsons

migrating from 1eg10n i, and Dj is the proportion of ail persons movmg to region j. The

“interaction component ODj is defined as ny /(T:*Oi *Dj) or the ratio of an observcd



flow to an expected flow (for the case of no interaction). The motivation for this paper
comes from this approach to examining mi gration ﬁows.

~ The observed migration flows between the five ltallan macro-regions during the

1970- 397! time period set out in Panel A of Table 1. Dmmg this period, there were 467

thouqand interregional migrants. The South region sent the most persons (ie., 166

_thousand). The Northwest region received the most persons (l.e, 202 thousand) And, in

terms of ori gin-destination—speciﬁc flows, the South to Northwest flow of 102 thousand

persons was the i.argest, followed by the Islands to Northwest aﬁd South to Centre flows

of 52 thousand and 40 thousand persons, respectively. |

Table 1. Italian ‘interrégiqnal migration, 1970-1971: Observed flows and multiplicative
L components '

Region of destination
Oripin Northwest  Northeast Centre  Scuth . Islands Total

A, Observed flows ‘ .
Northwest 0 27,345 . 20,553 35061 21,169 104,128

Northeast - 27,757 0 13,048 8,093 4,147 53,045
Centre . 20,380 12300 - © 19,868 7,964 62012
South 101,517 17,640 39988 0 6,780 165,934
Istands 51,851 7478 15208 7,023 0 " 81,560
Total 202,005 65,763 88,797 70,045 40,069 466,679

B. Multiplicative components - ' _
Northwest  0.000 |.864 1.037 2.243 2.368 0.223

MNortheast  1.209 0.000 1.203 1.016 0.911 0114
Cenre 0778 1.522 (.000 2.135 1.496 0.133
South 1.413 - 0,754 1.267 0.000 0477 0.356
Islands 1.469 0.651 0.980 0.574 0.000 0.175

Total 0.433 0.141 0.196 0.150 0.086 466,679

‘The multiplicative components correéponﬁing to the i‘ni.gratior; flows set out in
Panel A above are set out in Panel B (of Table 1). The overall component (T) is placed in

the total sum (i.e., n4+) location of the table, the origin components (0y) are placed in the



row—lslsum locations (i.e., ni+), the destination components (D;) are piaced in the é(}lumn—
sum locations (i.e., n.j), and the origin-destination interaction cmﬁponents (ODy) are
.placed in the cells inside of the marginal totals (i.e., nl,) |

To illustrate the multiplicative component modeii, consider the 21,169 persons that
- mbved from the N‘ortﬁwes‘t region to the lslaﬁds region. This nuﬁiber can be

disaggregated into four multiplicative components:
n(H)= TOEDSODES: 466,679%0.223%0.086* 2.368 =2 1,169,

where the subscripts denote the regions (1 = Northwest and 5 = Islands). The
interpretations of these com'pohe;nts are relatively _simple. The overall component is the
level of the interregional migration sy;;tem at thatl time; the‘ré were 467 thousand
intecregional migrants in Italy during the 1970-1971 period. The origin\ cofnpon:ent
represents the prdp‘ortion of all persons in the system migrating from a particular region;
22 pércent of all migrants lé'ﬁ: from lthe Northwest region. The destination component
represents the proportion.of all persons migrating to a paﬂ;icu.far fegidnl; 9 percent of all
migrants went 1o tlﬂe Islands region. And, finally the interaction component rebresents the
ratio of observe& .to expected flows; there were roughly 24 observed'mi.grants for every -
10 expected migrants (based on the marginal total information, i.c., T*O]*DS). This last
component captures the “connectédness”. or ass_oéiation between 1-eg§ons. For this
exarﬁple, the Northwest and Islands were more connected than otherwise expected.
Rlatios much greater than one signify that there is a strong association between places,

whereas ratios much less than one indicate the opposite. For example, the South to



is!aﬁds flows was observed to be about 50 percent less than expected. This notion of
observed to expected flows is the essence of the spatial interaction (or association) in
migration flow tables.

The mu.itip‘ticaiive comiponent mode! ¢an also be éxpreésed as a log-linear

(additive) model:

In(ny) =A+20 #2020 | @

or in its multiplicative form:
0, 0D : | ‘
T (3)

wlngrg the parameters of the model (A s or 1s) have superscripts O and | D denoting origin
i and destinai‘ion' j, respectively. The log—linear.modei has a standard set Qf statistical
technigues associated with categorical data analysis (see e.g., Agresti 1996) and is an
oﬁtion in commdn ly-used statistical packages (e.g.. SPSS, Stata, or S.AS). |

For the (multiplicative) | log-linear model parameters to have .the same
inierpretatién as the components in the model set out in Equation 1, the overall effect

" parameter (or component) must equal 1o *ca=§_:nij , the main effect parameters. (or .
) . ] .

components) must equal to t0= n;/t and tf. =y n; /v, and the interaction effect
} o

oD

parameters (or components) must equal to T =n;/t1)1] . The constraints of these



parameters are: t=o.n;, .t =yt =1 and [ZT?ZTED)/WE =
, i 5 i : TG | :

{Z ) Zr(’D }/m = |, where m is the number of regions.

'

Two-way migration flow tables (e.g., Table 1) can be expanded to include an age

dimension. The multiplicative logwlinear'model for this flow table is specified as:
HII(X) o T’C() D't (X)'C 0D ()A (X)TDA (X)TODA X) (4)

. whcr{, the supel script A denotes age and denoteq a five-year age g,roup The age groups
for the Italtan msg,lation data start with 0-4 yearc; and emd with 95+ years. This model is
more comphcated because there are now thrée two-way interaction components and one
three—way interaction component between the variables ongm, destination, and a&,e
However, the interpretations of the parameters are still relatively smple. The
interpretation of the c‘averedE effect. (1), ﬁw origin and destination main effects (tP and

T}, respectively), and the origin-destination interaction effects (3" ) remain the same:

=3y, 0= Yng00/r L w =20/ v, and < = ing(x) v The
K . ) x x

Cijx

calculations for the- age effect parameters are: < M) =Y (x)/r, N =
. u

S 0y ()7l (), and DM x) = 300/ 1)t (x). And, finally, the calculation
1 . i : '

for © the . origin-destination-age interaction is

P (x) = n;‘(x)/‘c‘co’c T (x)x(m M0

10



The constraints of the model for the origin and destination parameters remain the

same. The constraints for the parameters that include age are Zr“ (x)=1 for the age

X i

‘main cffect parameters and {Z(t"(x)Zr?A(x)H/}n = {Z[t?ZT?"(X)Ulk =

{Z(zA(X)Z‘c?‘“(x)ﬂ/m = [Z[r?iﬂ’*(x)”lk = | for the two—iﬂvay interaction
P 7 i x . ‘
é?“fect parameters with age, where m fs the number of regions and k the number of age
groups.

The multiplicative component modeling framework presented in detail above is
useful for describing migration flow tables and also; as is demo’nstrated i_n the next
section .0‘1’ t"his‘ papér, for estimating a set of future migration patterns.. Thé main
disadvantage of the total sum reference category coding scheme is that it is not an opti_on
“in standard statistical packages, s0 one is fqrced to transiaté between 'diffefent coding
schemes. However, the resuits produced from the total 1‘eferenc¢ category coding scheme
are the same as the results ;ﬁroduced by' either geometric mean or corneréd—effect coding
sch.émes (Raymef 2606); the difference lies in the interpretation of the parameters and in

finding a logical way to estimate migration flows based on the information available.

2.2 The Migration Agé and Spatial Structures in Haly, 1970-1971 to 2000-2001

The underlying age and spatial structures of interregional migtation in Italy are
descﬁbed over time in this sub-section using the multiplicative components described
above. Seven migration -p,eriods have been collected. These consist of the 1970-1971 to

2000-2001 periods, spaced out every five years. Note, the analysis of the multiplicative

11



components follows a hie.ral*chicail formé,t starting with the overall Jevel component and
endiﬁg with the two-way interaction compbnen‘[s. For the pm’posés of ﬂﬁs ﬁaper, we
ignore the three-way interactions between origin, destination, and age for two reasons.
The first is that most of the structure found in the migration patterns is captured by the
.qverai!, main, and two-way interaction effects. The second reason is, while there are
often patiemé found in the threeuway-int\erracti(‘)ns, it is tedious io incorpbrate these into
the .lnoéeliing process and their interpretation is more difficult. Therefore, we just i;ocus
on the more simple ésﬁec_is of the model. In the next section, projections of the
multiplicative components are cartied out fo estimate future age;specif"ic migration flows
in Italy. These ‘projectioné are béséd on the historical trends found in each of the

multiplicative components discussed in this section.

The overall level components of interregional migration in Italy for the seven time
periods are set out in Figure 2. The levels declined over time from 467 thousand in 1970-
1971 to 235 thousand in 1995-1996. In the most recent period, there exhibited an increase

to 277 thousand.

12



Figure 2. The overall level components (in thousands) of interregional migrants in Italy:
1970-1971 to 2000-2001
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2.2..1 | Analysis ofl"he Maih Effect Components
The origin main effect componems are set out for the seven time periods in Figure
3. The patterns show relatively stable shares of out-migration from the Nor lheast Cemre
and Islands regions, averaging 11 percent, 15 percent, and 16 percént, -respec.:tively, For-
the Nort’hvwsf région, the shares of out-migration increased from 22 peréent in 1970-
1971 to 28 .percent in i§75—1976, Whel;e it remhined stable for three periods and then
steadily declined to 20 percent in 2000-2001. The shares of out-migration from the South
“over time mirrored the patterns found in the Norlhwest Duung the 1975-1976, 1980-
!981, and 1985-1986 perlods, the Northwest and South regions exhibited roughly the
same shares of out-migration (28 percent and 31 percent, respectively). Before and after

these periods, the South sent the largest share of the migrants (around 35 percent).

13



Figure 3. The origin components of interregional migrants in Italy: | 970-1971 to 2000~

2001
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;l”he destination main effect components of interregional migration, are set out over
- time in Figure 4. These patterns are different than those found with the origin
components. The Northwest 1'egion experienced substantial declines in its share of in-.
migrants over time from 43 percent, to 26 percent. The Nor'theast‘region, however,

exhibited steady increases in its shares over ltime from 14 percent to 25 percent. The

Centre region also exhibited increases, albeit to a lesser extent. The South and Islands
regions exhibited in'creasing shares between 1970-1971 and 1985-1986 (with most of the
increase between the first two i)eriods) and then declined back to around the same level

found in the 1970-1971 period.

14



Figure 4. The destination compvonents‘of interregional migrants in Italy: 1970-1971] to

2000-2001
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The age main effect .compon'ents (i.e., proportibns of all migrants by age) for the
'll970m‘l 971, 1980-1981, 1@90499‘!, and 2000-2001 periods are set out fn Figuré 5. When
exaimining the patterns over time, three interestirig ﬁﬁdings come out. First, the shéres of
migrants in the young age groups (i.e;, 0-14) steadily declined between 1970 and 1991.
.Second, the position of labor force peak has shifted five years to the right. During the first
four periods of this study, the largegt share of migrants was in the 20~é4 age group. In
1995-1 ?17‘96,. the largest sha.z;e of migrants was in the 25—29. age group and remained there
for the subseqﬁent perioé. Th_e transition occurred in the ]9‘904991 period, where

roughly 19 percent of migrants were in the 20-24 age group and 19 percent in the 25-29

I5



age group. Third, during all seven periods, the shares in _ﬂ1e'40-l~ age groﬁps remained

relatively low and constant.

Figure 5. The age Components of interregional migrants in ltaly: 1970-1971, 19801981,
1990-1991, and 2000-2001 :
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2.2.2  Analysis of the Two-Way Interaction Componenis
Thus far, the analysis has focused on the. E‘nﬁin effects  of the multiplicative .
component model, which are interp.reted as proportional shares. The two-way interaction
* components represent deviations {rom the overall proportions represented by the main
effe—:&s. The origin—;iestination interaction componenfs are set out in Figure 6. They show
that there wére re}at§v€:¥y stlable patterns over ti-me. in 'particular, the ir;teraction
components remained high (ie., ‘ave_rage ratios .above 1.6) for migration from the
Northwest t(; the South and E.S.I.ands, from Ceﬁtre to. South, and from Islands to Northwest.
lThe interaction components remained moderate (i.e., average ratios .bét.ween 1.3and 1.4)
for migration from Northeast fo Northwest and from South to Centee. The interaction
, compon.ems remained weak (i.e., ratios close to unity) i‘br'migration from Northwest and
Istands to Centre. And, the interéction components remained low (i.e., ratios éweréging ~
below 0.6) for migfation between South and Islands, The remainder of the interaction
components (9 out 61’ 20Y exhibited either i11c1;easing or decreasing patterns. Interestin“gly,
the associations between Northeast and South and Northeast and Islands sﬁbstantiai ly and

steadily increased, whereas the associatiolis between Northeast” and Centré, and the

association representing the flow from Northwest to Northeast, steadily decreased.

17



Figure 6. The origin—destination interaction components of interregional migration in
Italy: 1970-1971 to 2000-2001 ' :
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The interactions between origin and age have also remained feiati'vely stable over
.time, as demonstrated in Figure 7. In reif‘elr'ence £o the overail age schedules of
interregional migraﬁon (see Figure 5), retir@meﬁt age groups are more.likeiy o' migrate
out of the Nortli.west and less likely to leave the South and Islands. For young adult age
groups, the péttems are the opbbsite. And for the Northeast and Centre rg:g1011é, migrants
are more likely to leave in the young adult and older age groups. Over time, the most
| striking pattern is that the retirement pezﬂ; exhibited by the Northwest has become more

pronounced.
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Figure 7. The origin-age interaction components of interregional migration in ltaly: 1970-
1971 to 2000-2001 ‘
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- A different set of patterns emerges when the associations between. destinationénd
agé are examined (Figure 8). First, there was great stability u';s to around age 60 exhibited
in tht;) Northwest and Centre regions. The Norihwest region attracted migrants in the .l 5-
29 ages (i.e., labor force years) and 70+ ages (l.e., late élder!y years), with the latter
representing more recent trends. The relatively flat profiles of the destination-age
associations in the Centre region demonstrate that the age-specific in-migration prgﬁtes
to tiéis region were simtlar to the overall age-specific profile of migration. The other three
" regions exhibiteld stable patterns over time until the about the 45-49 age group. At this
point the patterns “exhirbited' increasing ratios in the South and Islands fegions and
decreasing ratios in the Nar’zheést region. For the South aﬁd Islands regions, this ‘imp',lies
that retirement iﬁ-«migra’fion has become more important over time. For the Northeast -
region, it has bécbmg much lesé important.

In comparing the origin-age gnd the destination-age intéractidns, we find some
i11teresting differences. For exampie, considér the South region where the origin‘—age
interactions show thét most of the‘olut-migrants from th.is region were in their labor force
ye'a‘.rs. The destination-age interactions, on the other hand, show that many of the in-
mi graﬁts to _this region were elderly retireés.l Ybung‘adults were patticﬁ.larly not attracfed
to this region. For another examplé, consider the Centre region. In the destihationnage'
“interactions, there were few deviations from the (wer‘a.il shape of the migration age profile
(see Figure 6), whereas in the origin-age interactions there were increasing Jevels found

in the age groups after 30 years.
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Figure 8. The destination-age interaction components of interregional migration in Italy:
1970-1971 to 2000-2001 '
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To summarize, the structures found in the age and spatial patterns éf migration
show that there appears to have been some substantial shifis in the interregional
migration patterns Siﬁ.ce 1970. The overall levels have declined. The shares of in-
migratioﬁ have increased in the Northeast and declined in the Northwest. The labor fo;‘ce
peak of age-specific mi gratibn has shifted five years"to the right. The Islands region has
Become more connected with the rest of Italy. And, ﬁnalfy, retirement migration from the

Northwest and to the South and Islands (in particular) has become more important.

{

2.3 Compdﬁng the Multiplicative Comndﬁems Using Ratios

The disaggreéation of migration flows between origins i, destinations j, and ages x
into sepal;ate componénts allows us to measure the contribution of each to.the yariation of
this flow in a given period of time. Consider the saturated log-linear model set out in
Equation 4. Th;e ratio between a speci.ﬁc migration ﬂO\;’V in twé different points of time

(time 0 and 71) can be spéci'ﬁed as product of the ratios of each component, that is:

'ny(x)

'n i {(x)

:{1) k:(l) ?\"{ *5 ?\‘(3 :}:(l) ?\_,l; =i€<|) ?LA (X):Icil)n ?\'?ID*(Z ?\‘?f\ (X)*(]] ll;/\ (X)bl:(]) X(;li)ﬁ\ (X) (5) ’

R : . ‘ '
where (A =-~  represents the relative coniribution of the overall component,

o : :
- oAy =i the relative contribution of the origin component, and so on. As an example,
0

let us consider the number of migrations of persons aged 20-24 from the South to the

Northeast in four points 0‘[’time:‘ 1970-1971, 1975-1976, 1995-1996, and 2000-2001. The
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multiplicative components for these periods and the ratios of the components are set out

in Table 2.

Table 2. The observed flows and multiplicative components of South to Northeast
migration, age 20-24 years: 1970-1971, 1975-1976, 1995-1996, and 2000-2001

1970-7F  1975-76  Ratio 199596 2000-01 . Ratio
Observed flow 3,757 3,450 0.918 4,185 5,586 1.335
 Qverall - 466,674 340410 0.729 . 235014 277336 11RO
- Onigin : 0.356 0.309 0.870 0.346 0360 1.038
Destination 0.141 0.155 1. 0218 0.253 1.157
Age 0.174 0.185 1.059 . 0.151 0.124 0.821

Origin-destination 0.754 0.917 1.216 1.204 1.223 1.016
Origin-age 1.045 0.985 0.943 1.056 1.175 1.112

Destination-age 1.373 1,352 0.984 1.221 1257 1.030
Origin-destination-age 0,851~ 0.936 1.161 1.004 0.9%0 0.986

The ratios between the observed flows can be expressed in terms of ratios

between the multiplicative components:

',3?,312,?7»3‘3,;(20—'24) =(0.729)(0.870)(3.]OE)(‘E,059}(1.216)(0.943)(0.9845(1_10]} '

={.918

sy S (20 _ 24) = (1.180)(1.038)(1.157)(0.821)(1.016)(1.112)(1.030)(0.986)

=1.1335

The results are interesting. In the first half of seventies (i.e., 1970-1971 to 1975-1976),
the 6vera¥l level of interregional migration declined by 27%, but the specific flow of

persons aged 20-24 from the South to the Northeast declined by only 8%, thanks to the
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positive contributions of the destination (+10%), the orégimdesﬁnation (+22%), and the
origin—destina.tién—age (+10%) components. In the most recen’i period (i.e., 1995-1996 to
2000-2001), the éverall level of migration increased by 18%, but our specific low -
" increased by 34%, thanks to th.e positive contributions of the destination (+16%) and the
origin-age interaction (+11%) components, This was. in despite of the negative iﬁﬂuenc‘e
of the age component (-1 8%).

In other words, the “keeping’f of Ihe‘migration ﬁows of the young adult age
groups from the South to the Northeast in the period of an intense decline c;)'[’ the overall ‘
level of internal migration is mainly due to a stronger interaction between the two areas,
while the particularly high increase of the South to Northeast inigratio:}' in the recent

period is due to a rises in the destination component and the ori gin-age component.

3. PROJECTING FORWARD THEK AGE _AND_SPATIAL PATTERNS OF

MIGRATION

This section focuses on projecting the interregional migration patterns in ltaly
forward to 2010-2011 using the patterns found in _the‘ multiplicative components
deszibéd in the previous section. The multiplicative components are first projected
forward using simple linear . extrapolation technic‘]ues‘ and then systemétically ‘
incorporéted' into the multiplicative component model to jprodﬁce initial estimates of

future migration flows. In order to satisfy the model constraints set out in Section 2.1 of

this paper, the initial estimates are then “corrected” using a log-linear-with-offset model.
pap gaiwg
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M Pro]ectipn of the Main Effect Components. '

If the levels observed ffom 1970-1971 ‘to 2000-2001 were extrapolated linear.l'y to
2010-2011, the projected level would be 155,993 migrants —- 121 thousand' less migrants
than reported during the 2000-2001 period. However, if tﬁe linear projection was baséd
just on the more recent patterns (i.e., 1990-91, 1995-96, and 2000-01), then the pr-ojectéd :
level would.be 296,297 e E‘)Ath‘ousand. more‘migrants. Clearly, érojeéﬁng tﬁe overgll
level has great impact on the interregional migration patterns.

Al of the projections carried out in this paper maintain the overall level found in .
the 2000—2901_ period (i.e., 277 thousand). The emphésis is instead placéd on projecting
the origin, destination, and age structures and the two-way interactions between fhem.
This allows one to identify the diréct coﬁsequences due to changes in main effect and
intefaction structures. The 1n6déling approach, of course, -allows thé resea.rchet to do
both. Also, the lprojecti(;n .olf the multiplicative corﬁponents is kept simple for thé purpose
of illustration. Extraf)olation of past trends is a 'cbmrﬁonly~|,zsed option but, ideally, one
would project each of the rﬁultipiicative compohents forward using covariates or expert
judgments speciﬁé té each component. |

To start, consider the 2010-2011 projected origin and deétiﬂatié)n main effect

- components (i.e., O; and Dy, respectively) set out in 'é“able 3. These projected values
(standardized to unit arr—_:_a) are _based on a linear project‘ion‘ using the 1970-1971 to 200{)~
12001 proportions as inputs. For the origin main effect components, the prdportiona!
éhares of out-migration are projected to éeciine for the Northeast, South and Esla:}ds

regions and increase for the Northwest and Centre regions. In each case, the increase or
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decrease is about 1 percent. For the destination main effect components, the changes are
more substantial. The proportional shares of migratioh to the Northwest are projected to
decrease by about 5 percent. The shares for other four regions are projected fo increase

with the Northeast and South increasing about 3 percent combined.

Table 3. The origin and destination main effects of [talian interregional migration: 1970-
C 197110 2010-201 1 (projected)

. Observed _ Projected
Region 1970-71 - 1980-81  1990-01  2000-01  2010-11 -

Origin main effects

Northwest  0.2231 02857 02443 02018 02115
Northeast 0.1137  0.1096 = 0.1036  0.1246  0.1177
Centre  0.1329  0.1497 - 0.1479  0.1477  0.1587
South 0.3555 0.3123 0.3441 0.3595 0.3539
Islands . 0.1748 0.1427 0.1602 0.1663 - 0.1583

Destination main effects ‘ .
Northwest 0.4328 02984 03014 02628  0.2089
Northeast 0.1409 01688  0.1906 02525  0.2700
Centre 0.1903 02136 02134  0.2331 0.2403
South 0.1501 0.2078 0.1831 0.1679 0.1833
Islands 0.0859 01115  0.1115 0.0837  0.0974

The main effect paran;eters for age t™(x) were also projected forward
{standardized to unit area) and are set out in Figure 9. Here we see that the overall agé'
profile oi’ migration for laly is projected to include more persoﬁs in the labor force years.
The age-specific pfoportions after age 40 are about the same as found in t.he earlier
periods, whereas the aée«speciﬂc prc;portions are substantially lower for migrants 0-19

years old.
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Figure 9. The age main effect components of interregional migration in Italy: 2000-2001
and 2010-2011 (projected) . '
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‘ _3__;2_ The Log-Lineé_r Model for Projecting Migzrétion-Asze and SDat:iél Structures

Auxiliary ihformaﬁoﬁ rriay be used to predict mi gration flows (Rogérs, Wi'Hekeng
and Raymer 2003; Willékéns 1982). Let n;(x) denc;te a hypothetical migration flow
table. The migration flow table for a future period may be predict;ad on the basis of, for
example, an estimated level-of the migration system, estimated proportions ‘of migrants
originating from regions i, and some additional (e.g., current) _ini’brmation repre.sented by
n;(x). This particular model is spéciﬁed as:

Ed
i

fi,(x) =y (x)vv?, ‘ | (5)
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where the v’s denote t)he pa.fameters of the log-linear-with-offset model (R.ogers,'
Willekens and Raymér 2003:60—6] ). The result is a mi graﬁdn ﬂéw table that exhibits the
estimated level of overall migration ax_ld ‘pmportions of migrants ofigitlating from regions.
i, but ihcorporates the remain\ir.lg structure found in the offset, n; (x). |
The offset in this paper repr_esents. the initial estimates obtained-by multiplying |
- each of the multiplicative (projected and observed) together. To demonstrate, consider
the muiﬁpiicaﬁve com.ponents for the reported flow of migration between the Northwest

and South during the 2000-2001 period for persqnsaged 65-69 years:

0,,(65) = T*0, *D, * A(65)* OD,, * DA, (65)* DA, (65) * ODA,,(65)
= (277,436)(0.2018)(0.1679)(0.0168)(1 -.35_74)(§ 6018)(1.3451)(0.7290)

=462

Now consider the outcome if the proj‘ected 2010-2010 proportions‘for Oy, Dy, and A(65)

replaced the ones above:

i, (65) = (277,436)(0.2115)(0. 1833)(0.0196)(1.8674)(1.6018)(1.3451)(0.7290)

=618

The set of estimated flows that are produced by altering the main effects of origin,
destination, and age add up fo 277.892, which differs from the specified overaE‘i level of
277,436 by 456. The reason for this (small) difference has to do with the constraints of

the multiplicative components not being met. To obtain flows that coincide with the
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mode! constraints, a log-linear-with-offset model can be applied (Ecjuation 5).% The
multiplicative components calculated from the predicted values obt_éined from the log-

linear-with-offset model for the above example are:
,,(65) = (2 77,436)(0.2113)(0.1817)(0.0198)(1. 7257)(1.571'2)(1.3338)(0. 7401)
= 565

which is 53 less than the initial estimate of 618.

3.3  Future Migration Scenarios ih_ Italy

To illustrate how the multiplicative component model can be used for projection,
' sevei*él scenarios are carried out in a syétematic i‘néﬁner using the 2000-2001
inter regsonal migration patterns as the staring pomt The overall level of mlgramon of
277,436 is kept constant for all of the projection scenarios. 'Ihe first set of estlmaies |
insert. the pmjected Origin i’(}‘l, destination [D], and age [A] main effect components.
Agé 5pemﬁc net migration totais are then calculated for a compaﬂson of the results. The
second: set of estimates focus on the inclusion of prmucted two-way inieractlbns These
1'CSLlI|tS ére also compared .in terms of age—speciﬁc net migration. Finally, a compansén is
made between the main effec‘ts qu.e‘i and the two-way interactions model for particular
age- and 6rigin~destination specific migration ﬂ-owlvs.

TEe age-‘speci'ﬁé regional net migration levels projected for 2010-2011 obtained
by adjusting the main effects singularly and coi‘lecti\ieiy are set out in Figure l(_)\. In }

comparison to the 2000-2001 age-specific net migration patterns, the collective main

* Note, in SPSS, the data were weighted to a set of flows that were obtained by resetting the origin
component parameters (only): The multiplicative model maintains the overall level when onty one main
effect component is altered. '
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effects model vérsion (i.e., [O][D]{A] in Fi.gtlre' 9) produced aggregate net migration
levels that were 16,832 fewer in the Northwest, 7,144 .more in the Northeast, 1,152 less in
the Cente}', 5,418 more in the South, and 5,423 more in the Islands. Overall, the age-
specific patiemAs remained relatively stable. As expected from the descriptive analysis,
the destination main .effect compdnent made the biggest impaét on the predictions. This
was barticular!y noticeable in the Northwest region. | \
For the estimates that included projelctions of the origin»déstination {Ot)}, origin-
age [OA], and destination-age interactionr [D/-;\} components, the only noticeable
differences in the net migration. levels set-out in Figure 9 were found in the Northwest
région {set out in Figure 11). Fbr all.othef regioﬁs, introducing pr.ojectionsofthe two'—way'
_inieraétion paramétefs had little effect on the age-specific net migration levels. The net
migration in the Northwest increased by. 107 for the [O][D][A] model, decreasied by 937 |
| for the {OD} model, increaséd by 120 for the [OA] model, inéreased by 1,714 for the
{DA] mbdel, and increased by 690 migrants for the {OD][OA][IjA] model. Interesting¥y,

the overall age pattern between the different models dogs not as vary much as the

aggregate results, -
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Figure 10. Projected 2010-2011 age~speéiﬁc net migration levels in ltaly by region:

Various main effect models
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Figure 11. Projected 2010-2011 age-specific net migration levels in the Northwest region:
Main effect (i.e., [O}[D}[A]) and two-way interaction models
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~ The above analysis focuses oﬁ the 1I1et. results of the projection. However, one can
also examine the origin-destination-specific flows. For example, consider two projection -
results for migration between the Northwest and l‘s‘lands regions, set out in Figure 12. The
first projection used a maih éffects mode] (i.e., {O]{D][A}) ahd the second pté}ection used
a lwo-way intergctions model (i.e., [OD][OA][DA]). During the ZOGO—AOE period, thgt‘c
were 10,360 migrants. from the Northwest to.fhe Islands and 18,610 migrants from t’l;e
Islands to the Northwest. The. [O}[D}{A] mo.del‘ predicted an increase of 1,086 migrénts '
for the Northwest to Islands ﬂow.and a deérease of 3,752 for the opposite flow. The
[OD}[OA}{DA] model predicted‘ an increase of 1,491 ‘migranlts ‘f’or the Northwest to

Islands flow and a decrease of 3,539 for the opposite flow.
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Figure 12. The observed 2000-2001 and projected 2010-2011 Northwest to Islands andk
Islands to Northwest migration flows in [Italy: Main effects model ([O][D][A]) and two-
way interactions mode! ([OD][OA][DA})
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These projection scenarios have allowed us to assess the future imb_lications of
regional alllge-speciﬁ_c migration. The re'sults are based on paét trends found in the
multiplicative components. ‘The advantage of this fhethod is that it focuses on the
undefiying structures of | migration which have beén shown to exhibit strong regularities

over time.

4. CONCLUSION

The migration agé énd spatial structures analyzed over 30 years have provided
some new insights into the recent patterns of mi gration in ltaly. In the near future, thé
interregional migration ﬂqws are likely to reflect continued trends found in the
Lmderlyiﬁg structures. These include an increasing share of migrants going to the
‘Northeast (at the-expense of the Norﬁhwcsg), an aging and more concentrated labor force
peak in the overall age proﬁlé of migration, an increasing connectedness of migration
between the Islands region and the rest of Italy, and a more distinct pattern of elderly
migration from the Northern regions to the South and Islands regions.

In conclusion, there has been a 3‘¢céaxt rise in the overall Ieyel of iﬁterregional
migration in ltaly after a long period of a decline that started in the early part-of the
19703. This rise has been interpreted as a sign of a more efficient reallocation of human

resources and a beginning of a new, more physiological; process which supports the
socio-economic deve]bpment of the country (LiviuBacéi et al. 1996). Future re;earch _
should certainly explore the reasons behind this recent rise in the overall level of
migration, as well as the factors causing incréasing and decreasing‘ associations between

certain regions and the increasing role that elderly migration is playing.

34



BIBLIOGRAPHY

Agresti A. 1996, Ar fni‘mduclian to categorical data analysis. New York: Wiley.

Barsotti O. 1985. Cause ed effetti delle migrazioni intercegionali. In Migrazioni e
demografia regionale in Italia, Bonaguidi A, ed., pp. 221-257. Milano: Franco
Angeli. : o

Bishop YMM, SE Fienberg and PW Holland. 1975. Discrete multivariate analysis:
Theory and practice. Cambridge: The MIT Press. -

Bisogno E. 1999. [I Mezzogiorno al centro delle migrazioni: il suo ruolo nei flussi
migratori interni al Paese. In Mezzogiorno e Migrazioni interne, Bonifazi C, ed.,
pp. 97-136. IRP, CNR. : '

Bonaguidi A. 1985. Struttura demo-economica delle migrazioni: il suo ruolo nei flussi
migratori interni al Paese. In Mezzogiorno ¢ Migrazioni interne, Bonifazi C, ed.,

pp. 97-136. IRP, CNR.

-, 1987. Alcuni aspeiti meno noti delle emigrazioni in Italia. Report 7, Dipartimento di
Statistica ¢ Matematica Applicata all'Economia, Universita di Pisa.

Bonaguidi A and T Abrami. 1996. The pattern of internal migration: The Italian case. In
Population migration in the European Union, Rees P, J Stillwell, A Convey and
M Kupiszewski, eds., pp. 231-246. Wiley.

Bonifazi C, A Chieppa and F Heins. 1999. Le migrazioni interne meridionali: un'analisi a
livello provinciale. In Mezzogiorno e Migrazioni inierne, Bonifazi C, ed., pp. 53-
- 95, IRP, CNR.

Bonifazi {, and F Heins. 2000. Long-term trends of mternal migration in ltaly.
International Journal of Po_pu[qtmn Geography, 6:111-131.

De Santis G. 1991. La distribuzione della popolazione. In Orientamenti per la politica del
territorio, Fua G, ed., pp. 179-196. Bologna: Il Mulino.

TSTAT. 2003. Rapporto annuale: La situazione nel Paese nel 2003. ISTAT.
King R. 1987. Jialy. London: Harper & Row.
Knoke D and PJ Burke. 1980. Log-linear models. Newbufy Park: Sage.

Livi-Bacci M, M Abbate, G De Santis, C Giovannelli and R Ricei. 1996. Mobilita ¢
territorio. In La mobilita della societa italiana: le persone le- imprese, le
istituzioni, Galli G, ed , pp. 3-152. Roma: Sipl

35



Long JF and CG Boertlein. 1990. Comparing mig,rati.on measures having different
intervals. Current I’opulmion Reports No. J( 6, U.S. Census Bureau, Washington,
DC.

Morrison PA, TM Bryan and DA Swanson. 2004, Internal migration and short- dlstance
mobility. In The methods and materials of demography, Siegel 18 and DA
Swanson, eds. San Diego: Elsevier Academic Press.

Raymer J. 2006. The estimation of international migration flows: A general technique
that focuses on the origin-destination association structure. Environment and
Planning A, forthcoming. :

Rogers A, J Raymer and KB Newbold. 2003. Reconciling and translating migration data
collected over time intervals of differing widths. The Annals of Regzona! Science,
" 37(4):581-601.

~ Rogers A, F) Willekens, JS Little and J Raymer. 2002. Describing migration spatial
‘;tructure Papers in Regional Science, 81:29-48. ' :

Rogets A, FJ Willekens and J Raymc] 2002. Capturing the age and spaual structurec; of
migration. Environment and I’fanmngA 34:341-359.

---, 2003. Imposing age and spatial structures on inadequate migration-flow datasets. The
Professional Geographer, 55(1):56-69..

Rogerson PA. 1990. Migration analysis using data with time intervals of differing widths.
Papers of the Regional Science Association, 68:97-106. .

Salvatore D. 1977. An econometric analysis of internal migration in ltaly. Jowrnal of
 Regional Science, 17(3):95-108. :

-—-. 1980. A simultaneous equation model of internal migration with dynémic policy
simulations and forecasting. Journal of Development FEconomics, 7(2):231-246.

Willekens FJ. 1982. Multidimensional population analysis with incomplete data. In
Mudtidimensional mathematical demography, Land K and A Rogers, eds., pp. 43-
111. New York: Academic Press. '

—-. 1999. Mode]ing approaches to the indirect estimation of migration flows: From
entropy to EM. Mathematical Population Studies, 7(3):239-278.

36



i report pubblicati

Anno: O
Qn.o
Anno: 1987

In.t  Alberto Cambini - Laura Martein, Some Opfimatity Conditions in Vector Optirization

[In.2  Alberio Cambini - Laura Martein - $,Schaibel, Cn Maximizing a Sum of Ratios

[ln.3 Giuliano Gasparotto, On the Charnes-Cooper Transformation in linear Fractional Programming.
Eln. 4 Alberto Cambini, Non-linear separation Theorems, Duality and Optimaiity

Fln.5  Giovanni Boletto, Indicizzazione parziale: aspetti metodologici e riflesst economici

[n.6  Albertc Cambini - Claudio Sodini, Gn Parametric Linear Fractional Programming

Ein.7  Alberio Bonaguidi, Alcuni aspetti meno noti delie migrazioni in Halia

in.8

Laura Martein - S. Schaible, On Solving a Linear Program with one Guadratic Censtraint

Anno: 1988

.9 Ester Lan, Alcune osservazioni sull'equazione funzionale @(x,y,2)=@(B(x.v.0.42)

Cin. 10 7. Bartiaux, Une étude par ménage des migrations des personnes agees: com paralson des résulttats pour Iltatie et fes Etats-Unis
[In. 11 Giovanni Boletto, Metodi di scompasmaﬁe del tasso di inflazione

Fin. 42 Chaudic Sodini, A New Algorithm for the Strictly Convex Quadratic Programming Problem

Ein. 13 Laura Martgin, On Ganerating the Set of all Ffficient Points of a Bieriteria Fractional Problem

F1n. 14 Lawa Marein, Applicazioni defia pregrammazione frazionaria nel cémpo economico-finanzaric

Ein. 15 Laura Martein, On the Bicriteria Maximization Problem

Fin. 16 Paolo Manca, Un prototipo di sistema esperto per la consuienza finanziaria rivolta ai piccoll nsparmiatori

In. 17 Paolo Manca, Operazioni Finanziarie di Soper e Operazion: di puro Investimento secondo Teichroew-Robichek-Montatbano
[In. 18 Paolc Carraresi - Claudio Sodind, A k - Shortest Path Approach to the Minimure: Cost Matching Problem,

CIn 12 Odo Barsott - Marco Bottal, Sistemi gravitazionali e fasi di transazione defia crescita Demografica

[In.26 Giovanni Boletto, Metedi di scomposizione dell'inflazione aggregata : recenti sviluppi.

M n. 24 Mare Termote - Aiberio Bonaguidi, Mul!xregroaal Stable Poputatioin as a Teol for Short-term Demographic Analy5|s

[In. 22 Marco Bottai, Storie familiari e storie migratorie; unfindagine in ltalia

LCln. 23 Maria Francesca Romano - Marco Marchi, Problemi connesst con 1a disomogeneita dei gruppi sottoposti a sorvegiianza statistico-
B epidemiciogica.
Cla. 24 Franca Orsi, Un approcio logico ai problemi di scelia finanziaria,
Anno: 1989
En.25 Vincenzo Bruno, Atirazione ed entropia.
On 28 Giorgio Giorgi - S. Mititelu, Invexity in nonsmaooth Programming.
[¥n. 28 Alberto Cambini - Laura Martein, Equ%valenoe‘in lingar fractional programming.

Anno: 1990

[ln. 27 Vincenzo Bruno, Lingamenti econometrict dell'evoiuzione del reddite nazionale in relazione ad aitri fenomeni economici

[1n.29 Odo Barsotti - Marco Botiai - Marco Costa, Centraiita e potenziale demografico per Fanalisi dei comportamenti demografict: il caso dalla
Toscana

CIn. 30 Anna Marchi, A sequentiai method for a bicriteria.problem arising in portfolio selectiontheory.
CIn. 31 Marco Bottal, Mobilita locale e pianificazione territoriale.

Cln. 32  Apna Marchi, Solving a quadratic fractional program by means of a complementarity approach
- In. 33 -Anna Marchi, Sulla relazione tra un problema bicriteria e un probt ema frazionario.

Anno: 1991

[ n. 34 Envico Gord, Variabili latenti e "self-selection™ nella valutazione dei processi formativi,

Cn. 35 Piero Menfredi - E. Salinei#, About an interactive modet for sexual Populations,

n.36 Giorgic Glorgi, Alcuni aspetti matematici det modello di staffa & produzione semplice

FIn. 37 Abberio Cambini - 8.Schaibl - Claudio Sodini, Parametric linear fractional programming for an unbounded feasible Regloa

Fln. 38 |Emke - Pouiopoulos - V.Gozalves Pérez - Odo Barsofti - Laura Lecchini, International migration to northern Mediterranean cmmtnes the
cases of Greece, Spain and Haly.

[In. 3% Giuliano Gasparotio, A LP code impiementation -

[dn. 40 Riccardo Cambini, Un problema oi programmazione guadratica nella costituzione d capitale.

[dn. 41 - Giperlo Ghilardi, Stime ed ersori :;ampionar‘i neffindagine ISTAT sulle forze di lavoro, |

[In 42 Vincenzo Bruno, Alcuni valori medi, variabifity paretiana ed enfropia.

[Tn. 43 Giovanni Boletto, Gii effelli del trascinamanto dei prezzi sulle misure deifinflazione: aspetli metodotogici
In. P. Paolicchi, Gt abbandoni nelf'universita: modeli interpretativi,

44
[CIn.45 Maria Francesca Romano, Da un archnno amministrativo a un archivio statistico: una propasta metodologica per | dali degli studenti
© universitart. '

[In. 46 Maria Francesca Rdmano, Criter: di scelta delle variabili nei model MDS: urvapplicazione suila popolazione studentesca di Pisa.
[ln.47 Odo Barsotti - Laura Lecchini, Les parcours migratoires en fonction de la nationalité. Le cas de 'Halie.

[1n.48 Vincenzo Brune, Indicatori statistici ed evoluzione demografica, ecenomica e sociale delle province toscane.

Fln. 49 Alberto Cambini - Laura Marlein, Tangent cones in optimization. '

[In.50 Alberto Cambini - Laura Martein, Optimality conditions in vector and scalar optirrization: a unified approach,

Anno: 1992

Cin. 51 Gilberto Ghilardi, Elementi di uno schema di campicnamento areale per alcune rilevaziont ufficiali in liakia,




Elengq dei report ubblig‘qti

On.
e
Cln
Cn.
Cin,
Cin.
On
KN
On.
Ein
En.
{in.
e
On.
CIn.

52 Pacio Manca, Investimenti @ finanziamenti generalizzatl,

53 Laura Lecchini - Odo Barsott, Le rdle des immigrés extra- communautaires dans le marche du travail

84 Riccardo Cambini, Alcune condizioni di ottimalits relative ad un insieme stellato,

55 Gilberto Ghilardi, Uno schema di campionamenio areale per le rilevazionninsulle famiglie in italia.

56 Riccardo Cambini, Studio di una classe di problemi non lineari: un melodo sequenziale.

87 Riccardo Cambirt, Una nota sulle possibil estensiont a funzioai vettoriali di significative classi di funzioni concavo-generalizzate.
58 " Alberto Bonaguidi - Valerio Terra Abrami, Melrapolitan aging transition and metropolitan redistribution of the eiderly in italy. '
59 Odo Barsotfi - Laura Lecchini, A comparison of male and female migration sirategies: the cases of African and Filipino Migrants to lialy.
80 Gibero Ghilardi, Un modelic logit per lo siudio del fenomeno delie nuove imprese. '

61 S. Schaible, Generalized monofenicity.

62 Vincenzo Bruno, Dell'glasiicitd in economia e detlincertezza statistica.

63 lLaura Martein, Alcune classi di funzioni concave generalizzate nell'ottirnizzazione vettoriale

64 Anna Marchi, On the refationships between bicriteria problems and non-finear programming problems.

65 Giovanni Boletto, Considerazioni metodoiogiche sul concetlo di elasticith prefissata,

66 Laura Martein, Soluzione efficienti e condizioni di ottimalitd neif'otti-mizzazione vettorige.

Anno: 1993

IMEN
In.
Hn.
Ein
Cin.
Pin.
in
Hn

67 Maria Francesca Romano, Le rilevazioni ufficiali iSTAT detia popolazione universitaria: probiemi e definizioni altemative.
68 Marco Bottai - Odo Barsolti, La ricerca "Spazio Utilizzato" Obiettivi e primi risultati.

89 Marco Bottei - F Bartiaux, Composizione familiare & mobilita delle persong anziane. Una analisi regio'nale.

70 Anna Marchi - Claudio Sodini, An aigorithm for a non-differentiable non -inear fractional programming problem:.

74 Claudio Sodini - S.8chaible, An finite algorithm for generalized neas multiphcative programming.

72 Albérto Cambini - Laura Martein, An approach to optimality conditions in vector and scatar optimization.

73  Alberto Cambini - Laura Martein, Generalized conéavily and optimatity condilions in vector and scalar optimization. '

74 Riccardo Cambini, Alcune nuove classi di funzion concavo-generalizzate.

Anno: 1894

[In.
In.
CIn.
a.
[Oa.
Cn.

n.
Jn.
in.
CIn.
Mn.
O

75 Alberto Cambini - Anna Marchi - Laura Martein, Cn nonlinear scalarization in vector optinization.

76 Maria Francesca Romand - Glovanna Nengioni, Analist delle carriere degli studenti immatricolati dat 1980 al 1982.
77 Gilberio Ghilardi, Indici statistici della congiuntura.

78 Riccardo Cambini, Condizion: di efficienza locale nelia oltimizzaziong vettoriale.

79 Odo Barsotti - Marco Bottai, Funzioni di utifizzazione dello spazié.

80 Vincenzo Bruno, Alcuni aspetti dinamici delia popolazione dei comuni defla Toscana, distinti per ampiezza demografica e per classi di urbanita
e di ruralita. .

81 Giovannd Boletto, | numeri indici del potere d'acguisto deiia monsta.

82 . Alberio Cambini - Laura Martein - Riccardo Cambini, Some optimality conditions in multiobjective programming.
83 S. Schaible, Fractional programming with sume of ratios.

84 Stefan Tigan - |.M.Stancu-Minasian, The minimun-risk approach for continuous time lineas-fractional programming.
85 Vasile Prada - .M. Stancu-Minasian, On duality for multiobjective mathematical p)’cgramméﬂg of neget, |

86 Vasile Preda - 1M Stancu-Minasian - Anton Batatorescu, Optimality and duality in nonlinear programming involving semifocally preinvex and
related funclions. .

Anno: 1ggs

[n.
In.
Cin.
Fin.
En.
M.
Fin.
Cin.
Cin
{In.
{in.

87 Elena Melis, Una nota storica sulla programmazione lineare: un problerna di Kantorgvich rivisto alla uce del problema degli zeri.
88 Vincenzo Bruno, Mobilita territoriale dell'talia e di tre Regiond fipiche: Lombardia, Toscana, Sicilia,

89 Anicnio Cortese, Bibliografia sulla presenza straniera in itafia

90 Riccardo Cambini, Funzioni scalari affini generalizzate.

9% Piero Manfredi - Fabio Tarini, Modell epidemictagick teorta e simulazione. (I}

82 Marco Bottai - Maria Caputo - Laura Lecchini, The "OLIVAR™ survey Methedology and quality.

83 Laura Lecchini - Donatetla Marsiglia - Marco Bottal, Old people and social network,

94 Giberle Ghilardi, Uno studio empirico sul confronto tra aleuni indict statisticl della congiuntura,

95 Vincenzo Bruno, § traffico nel porti Haliani neg# anni recenti. '

96  Alberto Cambini - Anna Marchi - Laura Mariein - 8. Schaible, An analysis of the falk-palocsay aigosithm.
97 Aiberto Cambini - Laura Carosi, Sulla esisienza di elementi massimali.

Anno: 1996

Cin
Cin.

n.

Cn.
Ein.
En.
Ein.
In
Cln,

{n.
{dn.
gn.

108 Piero Manfredi, Credcita con ciclo, gestazione def plani di investimento ed effettl.

98 Riccardo Cambini - S. Komidsi, Genesalized concavity and generalized monotonicily concepts for vector valued.

99 Riccarde Cambini, Secend order optimality conditions in the image space.

100 Vincenzo Bruno, La siagionaiita delie corrent di navigarione marittima,

101 Eugene Maurice Cleur, A comparison of altemative discrete approximaiiéns of the Cox -l ngersolt - ross model.

102 Gitberto Ghiiargl, Sul calcolo del rapporio di concentrazione del Gini.

103 Alberto Cambini - Laura Martein - Riccardo Cambind, A new approach 1o second order o;mmahty condltlons in vecior optimization.
104 Fausto Gozzi, Alcune csservazioni sull immunizzazione semideterministica,

105 Emilic Barucel - Fausto Gozzh, Innovation and capital accumuiation In 2 vintage capital t model an infinite dimensional controt approach
106 Alberio Cambini - Laura Martein - | M. Stancu-Minasian.; A survey of bicriteria fractional problems.

107 Luciano Fantl - Plero Manfredi, Viscosita dei saleri, offerta di lavoro endogena e ciclo.

108 Piero Manfredi - Luciano Fanti, Giclo di vita di nuovi prodotii: modellistica non lingare.




Elenco dei report pubblicati -

£ n. 118 Luciano Fanti - Piere Maniredi, Un modelio "classico” di ciclo con crescita ed offerta di lavoro endogena.
[l n. 414 Anna Marehi, On the connecttedness of the efficient frontier : sets without local maxima,
[ n. 112 Riccardo Cambini, Generalized concavily for bicriteria functions.
[ n. 143 Vincenzo Bruno, Vafiazion dinamiche {1971-1981-1991)dei fenomeni demografici dei comuni (wrbani e rurali) della Lombardia, in relazione ad
alcune caratteristiche di mobilita territoriale.
Anno: 1997,
£} n. 144 Piero Manfredi - Fabio Tarini - J.R. Williams - A. Carduom - B, Casini, Infectious diseases: epidemiology, mathematical models, and
immunization policies.
{1 n. 115 Eugene Maurice Cleur - Piero Mandredi, One dimensicnal SOE models, low order numerical methods and samulaixon based estimation: &
comparison of alternative estimators.
Oin. 118 Lucianc Fanti - Plero Maniredi, Point stability versus orbitat stabiiity (or mstabnhty) remarks on policy mphca:lons in classical growth cycie
’ maodel,
{In. 117 Pierc Manfredi - Francesoe Billarl, transition into aduithood, mariage, and timing of life in & stable popotation framework,
{In. 118 Laura Caros, Una nota sul concetto di estremg superiore di insiemi ordinati da coni convassi.
[In. 419 Laura Lecchini - Donatella Marsiglia, Reli sociali degli anziani: selezione e qualita delle relazioni.
[ n. 120 Pierc Manfredi - Luciano Fanti, Gestation lags end efficiency wage mechanisms in a goadwin type growth model.
O r. 121 G Riveflini, La mefodologia statistica multilevel come possibile strumento per o studio delle interazioni ta i comporbamento procreativo
individuale e il contesto
I n. 422 Laura Garosi, Una nota sugli insiemi C-limitati e 1-limitafi.
CIm. 423 Laura Carosi, Sull'estremo superiore di una funzigne lineare frafta ristretia ad un insieme chiuso e itimitato.
[ n. 124 Piero Manfredi, A demographic framework for the evaluation of the impact of imporied infectious diseases.
"1 n. 125 Alessandro Valentini, Calo della feconditd ed immigrazione: scenari & considerazioni sul caso italiano.
1 n. 126 Alberto Cambini - Laura Martein, Second order optimatity conditions.
Anno: 1998
1. 127 Pigro Manfredi and Aiessandm Valentini, Populations with below replacementfertility. theoretical considerations and scenarioes from the italian
. laboratory.
E1n. 128 Alberlo Cambini - Laura Martein - E. Moretti, Programmazione frazionaria € problemi bicriteria.
1. 128 Emilio Barueoi - Fausto Gozzl - Andrej Swiech, incentive compatibility constraints and dynamic programming in continuous 2|me
-Anno: 1998
L1 n. 130 Alessandro Valentini, impatio delle immigrazimé suita popotazione italiana: confronto tra scenari aiternativi.
[In. 131 K. Iglicka - Oco Barsoti - Laura Lecchini, Recent developement of migrations from Poland to Europe with a speciat emphsis on Haty K.iglka -
Le Migrazioni est-ovest; le unioni miste in Halla
In. 132 Alessandro Valentini, Proiezioni dernografiche muitiregionall a due sessi, con immigrazioni internazionali e vinco di consistenza.
["I n. 133 Fabio Antonelli - Emilio Barucci - Maria Elvira Mancino, Backward-forward stochastic differentiat utfity: exastence consumption and equzinbrsum
analysis,
{In. 134 Emiic Barucc - Maria Elvira Mancino, Asset pricing with endogenous aspirations.
I n. 135 Eugene Maurice Cleur, Estimating & ciass of diffusion models: an evatuation of the effects of sampled dnscreie observations,
‘I n. 136 Lucianc Fanti - Piero Manfredi, Labour supply, time delays, and demosconomic oscillations in a solow-typegrowth model.
[dn. 137 Emitio Baruccl - Sergio Polidoro - Vincenzo Vespri, Some resuits on partial differential eguations and Asian options.
[ n. 138 Emiic Barucei - Maria Eivira Mancino, Hedging european contingent claims in a Merkovian incomplete market. .
[dn. 139 Alessandro Valenting, L'applicazione del modello multiregionale-multistato alla popolazione in italia mediante l'utlizzo del Lipro: pfcoedura d
adattamento dei dati e particciariia tecniche del programma.
 [n. 440 1M Stancu-Minasian, optmatity conditions and dugdity in fractional programming-involving semilocally preinvex and related functions.
[1n. 141 Alessandro Vaieniini, Proiezioni demografiche con algoritmi di consistenza per la ;:opoiamoae in Italia net pericdo 1897.2142: presentazione
dei risultati e confronto con metodologie di stima afternative.
[1w. 142 Laura Carosi, Competitive eguilibria with money and restricted partecipation.
[ n. 143 Laura Garosi, Monetary policy and Pareto improvability In a financial econory with restricted partecipation
- 71 n. 144 Bruno Cheli, Misurare # benessere e lo sviluppo dai paradossi del Pil a misure di benessere economico sostembue con uno sguardo ailo
sviluppo umano
I n. 145 Bruno Cheli - Laura Lecchini - Lucio Masserim, The old people’s perception of well-being: the role of material and rron material resources
[In. 146 Eugene Maurice Cleur, Maximum likelihood estimation of one-dimensicnal stochastic differential equation  models from discrete data: some
) computational resulias '
[71n. 147 Alessandro Valentini - Francesco Billari - Piero Manfred:, Utilizzi empirici di modeli mulistato continui con durate muttiple
1. 148 Francesco Blllari Piero Maniredi - Alberto Bonaguidi - Alessandro Vatenting, Traas;tson inte aduithoold: its macro—demographzc consequences
in & multistatew stable population framewosk
[1n. 148 Francesco Billari - Piero Manfredi - Alessandro Valentin, Becoming Aduit and its Macro-Demographic impact; Muitistate Stable Poputation
Theory and an Appiicalion to Haly
F1n. 150 Alessandro Valentini, Le previsioni demegrafiche in presenza ¢ immigrazioni: confronte fra modelli alternativi e loro ufilizzo empirico &l fini
della valutazione dell'equilibrio nel sistema pensionistico
Fln. 151 Emilio Barucci - Roberto Monte, Diffusion processes for asset prices under bounded rafionality
CEn. 152 Emilio Barucc - P. Clanchi - L. Landi - A. Lombardi, Reti neurali e analisi delie serie storiche: un megello per la previsione del BTP future
{"Fn. 163 Alberto Cambini - Laura Carosi - Laura Martein, On the supremum in fractional programming
In. 154 Riceardo Cambini - Laura Martein, First and second order characterizations of a ¢lass of pseudoconcave vector functions
In. 158 Piero Manfredi and Luciano Faastl, Embedding population dynamics in macre-economic models. The case of the goodwin's growth cycle
CIn. 156 Lawa Lecchini e Odo Barsctti, Migrazioni dei preti dalla Poionia in #alia
[ n. 157 Vincenzo Bruno, Analisi del prezzi, in italia dal 1975 in poi
[In. 158 vincenzo Brunc, Analisi del commercio al minuto in ltalia

159 Vancenzo Bruno Aspeﬁs cnchm delia I|qu|d|1a bancana dal 19?1 in poi




Cin.
Anno: 2000

160 Anna Marchi, A separat‘;oh theorem in alternative theorems and vector optimization

Ma.

CIn.
Cin.

[MEN
Fln

Cn.
Cin.
In
{In.
{In.
On.
On.
a
n.

n.
.
Chn
Cin.

CIn.
in
Oa.
On
e

n.
Hn.
En.
Fn.

Uin.

In.
Cin.
o,
n

.
Cn.
Eln.

fin.
[In.

i
{tIn.

[En.
On.

1681 Piero Manfredi and Luciano Fanti, Labour suppley, population dynammlcs and persistent oscmat:ons in a Goodwin-type growth tycle modet

182 Luciano Fanti and Piero Manfredi, Neo-ciassical abour market dynamics and chaos (and the Philiips curve ravisited)

163 Pigro Manfredi - and Luciano Fanti, Detection of Hopf bifarcations in continuos-time macro- econamic models, with an application to reducible
delay-systems, .

164 Fabio Antonelli - Emilic Barucal, The Dynamics of pareto allocations with stechastic differential utility

165 Eugene M. Cleur, Computing maximam likelihood estimates of a class of One-Dimensional stochastic differential equation madeis from
discrete Date”

186 Eugene M. Cleur, Eslimatng the drift parameter in diffusion processes more efficiently at discrete times:a rofe of ndirect estimation

167 Emilio Baruccl - Vincenzo Valorl, Forecasting the forecasts of others e la Politica di inflation targeting

188 A.Cambini - L. Martein, First and second order oplimality conditions in vector optimization

189 A. Marchi, Theorems of the Alternative by way of Separation Theorems -

170 Emitic Barucel - Marka Elvira Mancino, Asset Pricing and Diversification with Partally Exchangeable random Variables

171 Plero Manfredi - Luciano Fanti, Long Term Effacts of the Efficiency Wage Hypothesis in Goodwin-Type Econemies.

172 Piero Manfred: - Luciano Fanti, Long Term Effects of the Efficiency wage Hypothesis in Goodwin-type Economies: a reply.

473 Luciano Fanti, Innovazione Finanziaria € Domanda di Moneta in un Modetle dinamico 1S-LM can Accumulazione.

174 P Manfredi, A Bonaccorsi, A.Secchi, Social Heterogeneities in Classical New Product Diffusion Models. | "External® and "internal” Models.
175 Piero Manfredi - Ermesto Salinell, Modelli per formazione di coppie e modelii di Dinamica famiiiare.

176 P Manfredi, £. Salinell, A Melegaro, A Secchi, Long term Ierference Belween Demography ant Epidemiology: the case of tuberculosis
177 Piero Manfredi - Ermesto Salinelli, Taward the Devetopment of an Age Structure Teory for Family Dynamics |. General Frame.

178 Plero Manfredi - Luciano Fanti, Population heterogeneities, nonlinear oscillations and chaos in some Goodwin-lype demo-economic medels
Paper to be presented at the: Seconad workshop on "nonlinear demography” Max Planck Institute for demegraphic Research Rostock,
Germany, May 31-June 2, 2

179 E. Barucc - M.E. Mancini - Raberio Rend, Volatility Estimation via Fourier Analysis

180 Riccardo Cambini, Minlmum Principle Type Optiinality Conditions

181 E. Barucci, M. Giuli, R. Monie, Asset Prices under Bounded Rationaiity and Noise Trading
482 A. Cambini, D.T.Lug, L. Martein, Order Preserving Transformations and application,

483 Vincenzo Bruno, Variazioni dinamiche (1971-1881-1991) dei fenomeni demografici dei comuni urbani e rurali defia Sicilia, in relazione ad
* alcune caratteristiche di mobiita territoriale.

184 F Antoneii, E.Barucci, M.E.Mancino, Asset Fricing with a Backward-Forward Siochastic Differentiai Uility
185 Riccardo Cambini - Laura Carosi, Coercivily Concapis and Recession Funclions in Consirained Problems
186 John R, Wiliams, Piero Manfredi, The pre-vaccination dynamics of measies in Haly: estimating levels of under-reporiing of measles cases

187 Plero Manfredi, John R. Wiliams, To what extent can inter-regional migration perturbe local endemic patterns? Estimating numbers of
measles cases i the lalian regions

188 Laura Carosi, Johanses Jahn, Laura Martein, On The Connechons between Semidefinite Optimization and Vector Optimization
188 Albarto Cambinf, Jean-Plerre Crouzeix, Laura Martein, On the Pseudoconvexily of a Quadratic Fractional Funciion

190 Riccardo Gambini - Claudio Sodini, A finite Algorithm for a Particuiar d.c. Quadralic Programming Problem.

191 Riccardo Cambini - Laura Carosi, Pseudoconvexity of a class of Quadratic Fractional Functions.

192 Laura Carost, A note on endogencus restricted partecipation on financial markets: an exisience result.

483 Emilio Baruce - Robario Monte - Roberio Rend, Asset Price Anomalies under Bounded Rationality.

194 Emilio Barucci - Roberto Rend, A Note on volalilily estimate-forecast with GARCH models,

195 Bruno Cheli, Sulla misura del benessere economico: | paradossi def PIL e i2 possibili correzioni in chiave etica e sostenibile, con uno spunm
per 'anglisi della poverta
196 M.Botlai, M.Boltai, N. Salvati, M. Toigo Le protezioni demografiche con il programma Nostradamus. {Applicazione ali'area pisana)

197 A, Lemmi - B, Cheli - B. Mazzeﬁ: La misura della povena maltidimensionale: aspetli metodologici ¢ analisi delfia realta italiana aila metd degi
anni '80

198 C.R. Bector - Riccardo Cambini, Generatized B-invex vector valued functions

19¢ Luciano Fanti - Piere Manfredi, The workers' resistance to wage cuts is not necessarily detrimental for the economy: the case of a Goodwin's
growlh model with endogénous population.

200 Emilic Baruccl - Roberto Rend, On Measuring volatility of diffusion processes with high frequeacy data
201 Piero Manifredi - Luciano Fardi, Demographic transition and-balanced growth

Anno: 2001

CIn.

e
Cin.

On.
n
En
Eln.
In.
{in.
CIn.
On.
13
On.

202 £.Barucci - M. E. Mancini - E. Vannugci, Asset Pricing, Diversification and Risk Orderiﬂg with Partigily Exchangeable random Variables
203 E. Barucci - R, René - E. Vannucci, Executive Stock Qplions Evaluation.

204 Odo Barsotti - Moreno Toige, Dimensiont delle rimesse e variabii gsplicative; un'indagine sulla colletiivith marocchina immigrata nella
Toscana Qccideniale ‘

205 Vincenzo Bruno, | Consumi voluttuari, neifultima treniennic, in ltata

208 Michele Eongo, The monopolist choice of innovation adoption: A reguiar-singular stochastic contre! problem

207 Michele tongo, The compelitive choice of innovation adoption: A finite-fuel singuiar stochastic cantrol problem.
208 Rigoardo Cambini - Laura Carosi, On the pseudoafinily of a class of quadratic fractionat functions

209 Riccardo Cambini - Claudio Sodini, A Finite Algorithm for a Class of Non Linear Multiplicative Programs.

240 Alberto Cambin: - Dinh The Luc - Laura Martein, A method for calculating subdifferential Convex vector functions
211 Alberto Cambini - Laura Martein, Pseudolinearity in scalar and vector opltisization,

212 Riccardo Cambini, Necessary Optimaiity Conditions in Vector Optirnization.

213 Riccardo Cambini - Laura Carosi, On generafized convesity of quadratic fractional functions.

214 Riccardo Cambini Clauduo Sod:m A n i




E!enw dez_repmt pubblzc(m

£ n. 245 Michele Longo - Vincenzo Valor, Existence end stabilify of equilibria i OLG models under adaplive expectations.
I n. 246 Luciano Fanti - Piero Manfredi, Poputation, unemployment and economic growth cycles: a further explanatery perspective

3. 217 J.R Willams, P Manfredi,S. Salmaso,M.Ciofi, Heterogenaity in regional notification patterns and its impact on aggregate national case
notification data: the example of meastes in ltaly.

[ n. 218 Anna Marchi, On the connectedness of the efiicient frontier: sets without local efficient maxima
CIn. 219 Laura Lecchini - Odo Barsolti, Les disparités teritoriales au Marac au travers dune optique de genve,

Anno: 2002

[l n. 220 Gilberto Ghilardi - Nicola Orsini, Sulluso dei modeili statistici lineari neffa valutazione dei sistemi formativi.

i n. 221 Andrea Mercatant, Unanaiisi descritfiva dei laureati dell'Universita di Pisa

E] n. 222 E: Barucel - C. impenna - R, Rend, The ltalian Overnight Market: microstructure effects, ihe martingale hypothesis and the payment system,

[ n. 223 B, Barucei, P.Malliavin, M.E.Mancino, R.Rend, A Fhalmaier, The Price-volalifity feedback rate: an implementable mathematical indicator of
market stability.

{1 n. 224 Andrea Mercatanti, Missing at random in randomized experiments with imperfect compliance

[1n. 228 Andrea Mercatant,, Effetto dell'uso di carte Bancomat e carte di Credito sulla Tiquidita familiare: una valutazione empisica

1 n. 226 Plero Mandredi - John R, Williams, Population decline and popuiation waves: thelr |mpact upon epidemic patterns and morb:chty rates for
childhood infectious diseases. Meas!es in ktaly as an example.

1 n. 227 Pierc Manfredi - Maite Ciofi degli Atl, La geografia pre-vaccinale del morbitlo in ltakia, | Com peﬂamenn di contatic e sforzi necessari
all'giiminazione: predizion dal modelio base defle malatiie prevenibili da vaccino.

£ n. 228 | M. Stancu-Minasiar, Optimality Conditiens and Duality in Fractional Programming Involving Semilocally Preinvex and Related
CIn. 229 Nicola Salvati, Un software applicativo per un'analisi di dafi sui marchi genatict {Genetic Markers)

["Fn. 230 Piero Manfredi, J. R. Wiliams, E. M. Cleur, S. Saimaso, M. Ciofi, The pre-vaccination regicnal landscape of measles in ltaly: contact pattems
and related amount of needed eradication efforts (and the "EURO" conjeciure)

CIn. 231 Andrea Mercatanti, | tempi di laurea presso PUniversita di Pisa: un'applicazione dei modell: ¢ durata in lempo discreto
[“1n. 232 Andrea Mercatanti, The weak versicn of the exclusion restriction in causal effects estimation: & simulation study

[ n. 233 Riccardo Cambini and Laura Carosi, Duality in multiobjective optimization problems with set constzaints

1 n. 234 Riccardo Cambini and Claudio Sodini; Decomposition methods for nongonvex quadratic programs

L n. 235 R.Cambini ang L. Carosi and $.5chaible, Duality in fractional optimization problems with set consiraints

[1n. 236 Anna Marchi, On the mix-efficient points

“Anno: 2003

E1n. 237 Emanuele Vannucei, The valuation of unit Bnked policies with minimal retum guarantees under symmetric and asymmetric information
hypoteses

1 n. 238 John R Williams - Piero Manfreds, Ageing populations and childhood infections: the potential impact on epidemic patterns and mcrbsdcty
[1n. 239 Brunc Cheli, Errata Caorrige del Manugle delie imprante Ecologiche (2002} ed alcuni ulili chiariment

1 n. 240 Alessandra Petrucci-Nicola Salvati-Monica Pratest, Stimatore Combinato r Correlazione Spaziale nella Stima per Piccole Aree

{“I n. 241 Riccardo Cambini - Laura Carost, Mixed Type Duality for Muitiobjective Optimization Problems with set constraints

[In. 242 O Barsoiti, L. Lecchini, ¥ Benassi, Forexgners from central and eastern E:",wopaan countries in Haly: current and future perspectives of eu
entargement

[in. 243 A, Cambini - L. Martein - 8. Scha:ble Pseudoconvexity under the Charnes- Cooper transformation
O 244 l:ugene M. Cleur, Piero Mandredi, and John R. William, The pre-and post-Vaccination regional dynamics of meastes in ltaly: insights from time
series anatysis .

-Anno; 2004

In. 245 Emilic Barueei - Jury Falini, Determinants of Corporate Governance in lialy: Path dependence or convergence?
"I n. 246 R. Cambini - A. Marchi, A note on the coaneciedness of the efficient frontier
I n. 247 Laura Carosi - Laura Martein, Cn the pseudoconvexity and pseudolinearity of some classes of fractional functions
[In. 248 £, Barueol - R. Monte - B. Trivellato, Bayesien nash equilibrium for insider trading in continuous time
I n. 249 Eugene M. Gleur, A Time Series Analysis of the inter-Epidemic Period for Measles in laly
" [ n. 258 Andrea Mercatanti, Causal inference methods without exclusion restrictions: an economic application.
[ n. 254 Eugene M. Cleur, Non.Linsarifies in Monthly Measles data for Italy
1 n. 252 Eugene M. Cleur, A Treshoid Model for Prevaccination Measles Dete: Some Empirical Resuits for England and laly
1 n. 253 Andrea Mercatanti, La gestione dei dati mancanti nei modeli di inferenza causale: it caso degli espedmenti naturali.
{In. 254 Andrea Mercatanti, Rilevanza delle analisi di misture di distribuzioni nelfte valutazion; ti efficacia
I n. 256 Andrea Mercatanti, Local estimation of mixtures in instrumental variables models
I n. 256 Monica Pratesi - Nicola Salvali, Spatial EBLUP in agricuitural surveys: an application based on Halian census data.
{1 n. 257 Ermanuele Vannugel, A model analyzing the effeots of information asymmetries of the traders
[7F n. 258 Monica Pratesi-Emilia Rocco, Two-Step centre sampling for estimating elusive poputation size
n. 259 Alemmi, N.Pasnuzi, P.Valentini, B.Cheli, G.Berti, Estimating Muttidimensignal Poverty:
A Comparison of Three Diffused Methods®

Anno. 2005

[ n. 260 Nicola Salvat, Small Area estimation. the EBLUP estimator using the CAR model
[1n. 261 Monica Pratesi-Nicola Salvatl, Small Area Estimation: the EBLUP estimator with autoregressive random area effects
I k. 262 Riccasdo Carbini-Giaudio Sodini, A solution algorithm for a class of box constrained guadratic programming problems
[ n. 263 Andrea Mercatanti, A consirained fikefihood maximization for relaxing the exclusion restriction in causat inference.
1 1. 264 Marco Boltai - Annatisa Lazzini - Nicola Salvati, Le proiezioni demografiche, Pisa 2003/2032 ,
[ . 265 Andrea Mercatanti, An exercise in estimating causal effects for non-compliers: the retumn o sohocling in Germany and Austria
£ n. 266 Nicola Salvan M-gquantile Geographxca ty Weighted Regression for Nonparamedric Small Area Estimation

) E}n 'nﬂussc rﬁena Luna sul compor%amento sessuale ]




Elenco dei report pubblicati

[In. 268 Silvia Venturi, Linda Porciani, Moreno Toigo, Federico Benassi, Il migrate nello spazio sociale ransnazionale: tra integrazione nel Paese di
destinazione e appartenenza ai Paese di origine o
[ n. 269 James Raymer, Alberto Bonaguidi, Alessandre Valentini, Describing and Prejecting the Age and Spatial Structures of Inferregionat Migration
" in ltaly . .




