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REGIONAL
CONVERGENCE IN
THE UNITED S5TATES:
FACT OR FICTION?

By Efthymios G. Tsionas

1. Introductionl

Regional divergence is a multi-
dimensional phenomenon that aas
puzzled experts in the field of regional
economics for many years and many
theories have been advanced to
explain regional inequality2. Despite
the abundance of theoretical
explanations of the process of regional
inequality. 1t is not clear whether or not
less developed regions are catching up
with richer regions -what is commonly
known as the «convergence
hypothesis» in the context of growth
theory. At the heart of this debate
stands a fundamental controversy
about whether or not economic
homogenisation takes place. If this is

1. Council of Economic Advisors,
Ministry of National Economy, Athens,
Greece.

2. These theories include: Myrdal’s
cumulative causation, McCrone's notion
that regions can remain underdeveloped
because there does not exist a product that
the region can produce while other regions
cannot produce it more efficiently, theories
based on the spatial distribution of natural
resources, regional trade approaches eftc.

IIEPIOEPEIAKH
2LYI'KAIZH XTIx HIIA:
I'ETONOX 'H
DANTALZIA

Tou k. Eubupiou I, TZIQNA
MéAoug Tou ZuuBouAiou OIKOVOUIKWY
Eunelpoyvwudvwy Tou Yrioupyeiou
EOvikng Owovopiag

1. Evsayoyn

H mepupeoeionn amodnhion elva é-
VO, TOMUOLAOTOTO (PULVOUEVO. TTOU EYEL
TEOPANUATIOEL TOVE ELOLROVE OTO TTE-
OL0 TNG TEQLPEQELARNC OLXOVOLULANG
YLOL ALOUETA Y QOVLA %aL TOMEC Bempleg
£YOUV TEOTAOEL VLA VU EQUNVEVTOUV
TNV TEQLPEQELURT aviooTTd. To Paot-
%O TTQOPANUA QULVETAL VOL ELVAL TO KO-
TG TOGOV UL OLAOLX UL OLXOVOLUANG
OMOYEVOTTOINONS AP AVEL YOO, ZTHV
TEQLITTOION QLUTH). 1) TTEQLPEQELLXT) UVL-
oOTNTA OV B ELVAL LOVLUO QPULVOUEVO
OLAY O OVIXAL.

H Bipiioyoagia mov aoyoleitat
UE TO BEUA TG OVYRALONG OTA VEQ. OL-
HOVOLLX TG OLXOVOLUKNG AVATTUENG
ELVAL OYETIXY ME TO O¢ua avto (Barro
and Sala-I-Martin 1995). Ot Barro »ou
Salas-I-Martin (1995) £yovv mpoteivel
OVO UETOU OVYXAONG. THV 3- Rt 0-0V-
vxrhion. H évvola g p-ovyxhiong a-
VUPEQETUL GTO YEYOVOS., OTL TEQLOYEC
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indeed the case, regional inequality
should be non-persistent as time
passes.

Much of the convergence literature
in the new empirics of economic
growth (Barro and Sala-i-Martin.
1995) is also relevant in a regional
context. Barro and Sala-i-Martin have
proposed two measures of
convergence, 3-and g-convergence.
The notion of R-convergence rejates to
the fact that regions that start out
poorer tend to display higher rates of
growth, implying a negative
correlation between growth rates and
initial levels of income. The notion of
o-convergence implies that the
dispersion of regional per capita
income tends to fall over time. Sala-i-
Martin (1996) is one of the first
applications of convergence notions in
regional economics. In the growth
literature, evidence has been provided
recently to find little support for
convergence in an international level,
see for example Canova and Marcet
(1995). Desdoigt (1994), Durlauf and
Johnson (1995) and Lee. Pesaran and
Smith (1997a.b). The orthodox view
that rich and poor countries are in fact
converging towards the same level of
per capita income, has been obtained
from analyses of aggregate data in a
group of countries in a period set
between 1960 and 1990 (Mankiw et.al.
1992 and Barro and Sala-i-Martin,
1995). Galli (1997) uses a panel data set
of labor productivities in 20 industrial
sectors of the European Union for the
period 1960-1993. to conclude that in
the long run. a period of convergence
may be followed by a period of
divergence, as a consequence of
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Kabnyntn; TuAu. Aot. Mepin, Ava.tr. Mo-
vteiou Mavemiot. Kowvwv. MoA. Err. ABrnvowv

OEXMIKO TMAAIZIO
MNEPIPEPEIAKHX
ANATTY=H2

Touoc A

Mepiodog 1952-1990

['ékdoan

ABRvai, 1996

oL EEKIVOUV ATO XauNAQ enineda &-
00dMOTOC TEIVOLV va avarTUooovVTOl
TOXVTEPA, TPAYHO TTIOU OULVEMOYETAL
APVNTIKY CUOXETION TO>V PUBUWVY OVO-
MTLENC PE TA APXIKA ETiTEdN €100}
patog. H 0-o0yKAIoN cuvendyeTal on
N S10KOUOVAT TOU TIEPIPEPEIOKOD KO
TA KEQPOAN €1000MUOTOC TOPOVOIALEL
hio d1axpovikA Tdon peiwonc. O Sa
I-Martin (1996) mpATEIVE TNV TPWTN &
@UPUOYI AUTWV Toov HEBBOWV OTa TE-
PIPEPEIAKA OIKOVOUIKA. Maviw:.
otnv BiBAloypa@io TNC OIKOVOUIKI); O-
VATITLENC LTTAPXOULV TIOAD Aiya OTOI-
Xeia yia va atnpi§ouv tnv unébeon, 6-
TI LTIAPXEL OUYKALON o€ JIEBVEC eTime-
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radical Technological and economic
transformations.

The purpose of the present paper is
to examine regional convergence in
the U.S.. The adopted approach is
largely innovative. The study does look
at concepts of B-and o-convergence
but focuses more on how the entire
distribution of income across regions
shifts over time. This concept plays a
critical role in assessing persistence of
income disparities over time (Quah,
1996a,b). The use of non-parametric
techniques is prominent in approaches

that rely on shifts of the entire income -

distribution, see for example
Desdoigts (1994) and Bianchi (1997).
Such techniques can be used to obtain
the distribution of income across
countries or across regions, test the
hypothesis that the distribution is
bimodal and perform discriminant
analysis3.

One problem with this approach is
that, typically, applied researchers do
not have at their disposal the lengths of
data records that are required by non-
parametric techniques. This is even
more so in applied regional economics
where the number of regions is
typically small. For this reason, the
study uses a parametric approach
based on a finite scale mixture of
normal distributions to model the
regional distribution of income.

2. The neoclassical convergence
hypothesis

According to the neoclassical

3. Bianchi (1997) considers bimodality

tests based on the magnitude of the
smoothingparameter in kernel density
estimation.
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Kwvotavtivog M'E. ABovacOTovAoC

KaBnynt; Tuhu. Aot. Meplg. Avant. Mo-
vteiou Mavemiot. Kowwv. MoA. Err. ABnvavy

OEZMIKO MAAIZIO
NMNEPIPEPEIAKHZ
ANAITTY=Hx

Topocg B'
Mepiodog 1990-1995
[ €kdoon

ZUVTaypaTIkES puBuioelg NopoBetipata
ekboBévta /atd tnv mepiodo 1990-1995 yia
Bépata avannpn;. N. 1892/199(1. YToupyIkeg
Amnopdoeic. Mpaéer; Atoi/ntod Tpameln;
; EANGOO;. Mpogdotla-Alatayuata.

N. 1972/1991. N. 2008/1992. N. 2234/1994.
«Mpoyatapytiy» Mevtaetou; Mpoypappa-
10; O1KovOpIKA; Kat Kowwvikn; Avantuén;
1988-1992. BiAloypagia.

ABnRval, 1996

d0. [BAéne n.x. Canova and'Marcet
(1995), Desdoigt (1994), Durlauf and
Johnson (1995) kat Lee, Pesaran and
Smith (1997a. b)]. H Galli (1997) xpn-
OlJOTIOIOIVTOC OTOIXEIO TAPAYWYIKO-
NTAC TNC Epyaaiag yia 20 Brounxovi-
KoUG KAGdou¢ TnC E.E. Bpiokel, 0TI Te-
piodol OUYKAION, UTTOPOULV VA OI0KO-
mouv amno mep1ddoug amOKAIONC.
AUTEC 01 YEBODOIL €XOLV LTIOOTEL
KPITIKN aTO TOAAOUC EPELVNTEC, JIOTI
€€ETACOLY TIWC PETABAAAETOL O PECOC
KOl N O1aKOOVOT) TOU KATA KEPOAT El-
00dAMOTOC XWpPi¢ va &eTAlouv TNV
KOTOVOUR 0To 6UVOAO NG (Quah 1996
a. b). 'Etol, o1 Desdoigt (1994) kal
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growth model, an economy that starts
below its steady state tends to grow
faster. Suppose that the common
regional steady state is given by

(1) y*=a +Dbt(j= 1,.., N)
where y* is a steady state measure of
income, and «captures differences in

initial conditions. Assuming a partial
adjustment model to the steady state,

(2) yiryj,.1="(y*-yjt\) +¢jl or
yil=n-R)y* +RyJ\+el

where ejtis N(0. 02): The speed of
adjustment is given by 1-R. A variant of
the model that has been used widely in
empirical studies is based on iterating
equation (2) from t=I to t=T. giving.

yT-y0O=m-n -BT)yR +{

T\
(B)m=(1-B)zp'y*T

T-1

A

Equation (3) is usually estimated
over a cross-section by OLS (Mankiw
et.al., 1992). An estimate of 3 less than
one (i.e. A>0) is taken as evidence of (3-
convergence. Of course, f-
convergence suffers from certain
problems, the most important being
that it does not guarantee declining
dispersion.

3. Finite normal mixtures approach

Let (yjt,j =1,.., N) denote the series
of regional incomes for a particular
date t. To examine the clustering of
regional income, we follow a finite
normal mixture approach, that it is
assumed that:

GA

Bianchi (1997) mpoteivouv tnv xpon
UN TOPAPETPIKWY OTOTIOTIKWV TERVI-
KWV Y10 vo €EETACOLV TNV LTOBEON
TNC oLYKAIONC. AAAG Kal QUTH 1 TPO-
o€yylon €Xel mpoPArfuata dIOTI Ol &-
PELVNTEC CLVABWCE eV EXOLV OTNV BIO-
Beon) TouC TOV PEYAAO OpPIBUO TIOPOTN-
PNOEWV TOL ATOITEITAL Y10 Wia TEToI
npoaoéyyiarn. Ma Tov AGyo ouTo nmo-
POVCO PEAETN TIPOTEIVEL HiO VEX TEYVI-
K] N omoia otnpidetal atnv Xpron mr
POAMETPIKWV PIYUATWY TNC KOVOVIKNAC
KOTAVOUNAC Y10 TNV EKTIPNGCT TNE KATO-
VOUNC TOU TEPIPEPEIAKOD KOTA KEQO-
Af} €10001uaTOC. AUTH N TPOCEYYION
eival apketd yeviky (6mw¢ dnoTe mo-
AU YEVIKOTEPN ATO TNV B- Kal o-00-
YKALON) KOLTAUTOXPOVA OMOPEVYEI T
OTOTIOTIKA TPOPBANUATO TWV UNHIO-
PUAPETPIKWV TEXVIKWV.

2. HveokAoo1kn Bewpio cLYKAIOTC

2 0UPO™O E TO VEOKAOCIKO HOVTE-
AO OIKOVOUIKAC aVATTUENC Mia OIKo-
Vopia mou &eKIVA o€ EMIMEDO MIKPOTE-
PO OTIO TO EMIMEDO 100PPOTIAC E1000N-
MATOC TEIVEL VO OVATITUCOETAI TAXUTE-
pO. AC UTIOTEBEI, OTI TO KOIVO TIEPIQPE-
PEIOKO ETiMEdO 1I00PPOTIAC Eiva:

(1)y*=a +bt(j =I,.., N)

OTIOV Y] €ival TO TIEPIPEPEIOKO EICOON-
L0 100PPOTIIaG Kal 1 oTaBePd TNC £EI-
owaon¢ (1) dnAwvel dl10QopEC OTIC Op-
XIKEC oLVBNAKEC. YToBETOVTAC Eva U-
TOJEIYU O UEPIKAC TTPOCUPUOYTC OTOE-
minedo 1ooppoTmiag AauBAavoupe:

(2) VR-yjh\=A (y*-yjf.8 +gt 1
yI=0-RB)y*+RyI~ +gr

OTIOL 0 OTOXOOTIKOC GPOC ejt OKOAOU-
Bei TNV KAVoVIKA KOTOVOUR M ETD O-
PO uNdEV Kal dlakLvuavan o2. H toxo-
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i ~N (4, 07) with probability
wi, [ = 1, . m
m

where y, =0, 2 y,=1

=1

This specification implies that there
there are m normal clusters with
different means and different
variances, and each observation is
allocated to clusters according to
probabilities y;, i = 1,...,m. To allow
for the possibility of a time-varying
distribution of regional income, finite
normal mixtures are assumed for
regional income cross-sections for
each time period. resulting in a set of
parameters y;, u;, o>. Regional
convergence implies several
restrictions among the parameters.
First. cluster means should be
negatively correlated with initial
conditions. Second, cluster variances
should show evidence of becoming
decreasing as time passes. Third,
relatively large (small) cluster
probabilities should tend to decrease
(increase) over time. It is, of course,
possible to parameterize the
restrictions and use the entire regional
panel to fit a single normal mixture.
However, it is better to estimate the
parameters unrestrictedly for each
time period and examine the time
patterns in the mixture structural
parameters.

The probability density function of
an observation y; is given by

m ‘” ‘Ll )7

@) fly:0)= Ew (270%) 172 exp (-

where 0 signifies the parameter vector
6 =[y... ¥, 11 Uy Oy ...0,]- The log-
likelihood function of the sample (for a
given time period) is given by

T1TO. TROOOQHOYNG OTO EMLTEDO LOOQ-
oomiag elvar 1-B. Eav yodyovus to v-
noderypa (2) v t=1.2,....T hapfavov-
UE:

yir-Yo=m-(1-BT) yy+u

T-1
Gym=(1-B) DBy,

=0

T-1
U= 2/5' €T.i

i=0

H eEiomon (3) uwtopet vo extiunOet
LE OLUOTQWHOTLXO OTOLYELC. UE TNV UE-
00d0 eloyloTwV TETEAYOVWOV
(Mankiw et. al, 1992). Extipnon tov 3
WAQOTEQN OTTO TNV povada (dnhaon
A>0) dnhmvel Ot exovpe B-ovyrAion.

3. IIEITIEPAXMENA AEI'MATA
THX KANONIKHYX KATANOMHX

H veo ne@odoroyixn tgooeyyion

"Eotw otL ( yj,. j=1....,N) dnhove
TIV OELQOAL TOV TTEQLPEQELAROV ELOOOT)-
LLOLTOG YLO TO £TOG t, ROL OTNV TEQUPE-
oewa i. ['a va eEetdioovpe TV opado-
TLOLNO1) TMV TIEQLPEQELOHRMV ELCOOTLOL-
TWV AXOAOVOOVUE TNV TQOGEYYLON Te-
TEQUOUEVV RAVOVIXOV ULYUATOV,
ONhadn vrobETOUE, OTL

Vit ~N (u, 0,-2) e meav(')rnta
'l/},', [ = 1, e, M

m

omov y; 20, 2 Y= 1

=1

AvTi 1) €EELOLXEVON OUVETTAYETAL,
OTL VITAQYOUV M OUAOES TTEQUPEQELOIV
UE OLUPOQETIXO UECO UL OLUPOQETLHY
daxVpavon tov eloodnuartos. H mba-
VOTNTA XOITOLO TLOUAVOTITO VO UVIXEL
oty opada i elval ;. Elvatr mBavov
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Table 1. B-convergence regressions

Year slope coefficient
(Heteroscedasticity-consistent
standard errors in parentheses

1978 .048

(5.86)

1981 107

(3.72)
1984 224
(5.22)
1987 360
(4.88)
1990 504
(4.67)
1993 498
(5.78)
1996 629
(7.13)

R2

.850

550

716

738

764

183

823

Jarque-Bera Chow Ramsey
normality stability  specification

test LR test LR test
67.71 37.507 36.89
22.36 13.94 13.96
17.92 17.92 20.79
22.63 28.23 36.39
56.33 38.76 43.86
16.12 20.96 23.09
9.63 13.67 16.12

Notes: All regressions are based on 51 observations. The Jarque and Bera testis a testfor
normality ofregression residuals. The Chow testis a likelihood ratio test to test the hypothesis of
structural stability ofthe regression (based on the first 10 and last 41 observations). The Ramsey
testis a likelihood ratio test for misspecification ofthe regression equation. Associated p-values
ofthe Jarque-Bera, Chowand Ramsey tests are all dose to unity, indicating that the regressions
suffer frorm non-normality, structural instability and misspecif3cation.

(© i(6:\) =Efﬂ/'0}r'19)

Parameter estimates can be obtained
from the log-likelihood function in (5)

4. Empirical results

We focus attention on the
logarithm of regional Gross State
Product (GSP) in 1992 chained dollars,
in the United States4. Kernel density
estimates of GSP are presented in
Figure 1for the years 1977, 1987 and

4, The data have been obtained from the

Bureau of Economic Analysis regional
statistics.
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TA XOPOKTNPIOTIKA TNC KATAVOUNC v
HETABAAAOVTAL dIOXPOVIKA OF KATOI-
€C TIEPLPEPEIEC. YTIOBETOLHE AOITIOV,
OTIOl TTapAuETPOL Eival ipit, un, o A
Aadr ol TIBavVOTNTEC KOTATOENC, Of |E-
00l KOl O10KUMAVOEIC TOU TEPIPEPELQ-
KOU KOTA KEQOAR €1000AUATOC JMo-
POUV VO PETABAAAOVTOL JIOXPOVIKA.
2XETIKA PE TO TPOTO HETOBOAAC TOUC,
dev eMIBAAAOVTOL TIEPIOPICHOI.

H unoBean TNC MEPIPEPEINKNC OU-
YKAIONG ETIPBAAAEL WOTOOO TEPIOPI-
OMOUC OTIC TAPAPETPOUC:

1 O1 p€ool Twv opGdwv Ba TPEmEl

Va EUQaviCouv apvnNTIKI) CUOXETION |LE
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1996. From these estimates
it is clear that the ©
distribution of real logGSP
is bimodal but the extent of
bimodality is not time
invariant. Of course, this
could be an accidental
feature of kernel density
estimation and more formal
methods are needed to
address the question of time
invariance in the skewness
and kurtosis of real logGSP.
Fitting normal finite
mixtures is such an
approach. Figure 2 reports
box plots of the distribution
of real logGSP for the same
years. Although the mean
and the spread of the
distribution appear to be
time invariant, there seems
to exist some time variation
in the tail characteristics of
the distribution. Again,
formal methods will be
required to test whether
such a conclusion is
empirically valid -and we
take up such an approach
later in the paper.

Empirical findings
related to [3-convergence regressions
(inlogs of variables) are summarized in
Table 1. Slope coefficients of the
regression of growth rates on initial
levels of regional incomes, range from
0.048 (for 1978) to 0.504 (for 1990).
The positivity and high statistical
significance of slope parameters
indicates that higher initial levels of
regional income are associated with
higher growth rates. These results are,
of course, damaging to the idea of
regional convergence. How reliable
are these results is evidenced by an

1. Distribution of real GSP in the U.S.

2. Box plots - distribution of real GSP in the U.S.

TA APXIKA ETIMEdO TOL TIEPIPEPEIAKOU
KOTAO KEQUAN €10001UATOC.

2. O1 I0KVPAVOEIC TV OPAdWY
TIPETEL VA PEIWVOVTAL dIOXPOVIKA.

3. ZXETIKA LPNAEC TIBOVOTNTEC
TPETEL VA PEIWVOVTOL O1OXPOVIKA KOl
OXETIKA XAUNAEC TIBAVOTNTEC TPETEL
va au&avovtal dlaxXPOoVIKA, WOTE N TE-
PIPEPEIOKI) KOTOVOMI TOU €1000H MO~
TOC VO EPQAVICEL KATIOIA KIVNTIKOTNTO.

a0 TNV EKTIPNON TWV TAPAME-
TPWV AKOAOLBOUHE TNV YEBODBO NG E-
ylotn¢ mbavoeavelag. H ouvaptnon
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examination of specification tests
associated with the model. The high
values of R2 are, of course, misleading
because the regressor also appears as
part of the dependent variable. Jarque-
Bera tests indicate that the hypothesis
of normality can be rejected. Chow
likelihood-ratio tests indicate that
structural stability is violated and thus
regression parameters cannot be
assumed constant in the sample.
Naturally, Ramsey likelihood ratio
misspecification tests (RESET)
indicate strong model misspecification
problems. It isthen natural to ask, what
confidence can be placed to -
convergence regression results
(suggesting  strong lack  of
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Figure 3

Crow fcttonwane»

TUKVOTNTOC VIO Wio mapatr)pnon dive-
TalL ano

@/ 6-,:6) =2V }(2noy - 12exp (- 4 -';///2]
2] W\

OTou B dnAwvel To dIAVLoUN LV
MOPAPETPWY. H AoyapiBuikr) ouvdp-
Tnon mbavo@avelag divetal amno my
oxéon

(5) L(e:y) =™M\nf(y1,:0)
H

Ol eKTIUNOEIC TNC UEYIoTNC Tuba-
VOIPAVELNC divovTal amod TNV JEYIoTo-
noinon tn¢ (5) ot mpoc 6. MNa v peyt-
0TOTI0INON OUTI XPNOIYOTOIEITAL KO-
TAAANAOC OAYOPIBOC PEYIOTOTOING;
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convergence) given that these
regressions are
misspecified.

We will not present o-
convergence results because

severely T

T T ¥
such an undertaking is in vain:
As can be seen from: Figure 3 "
(last graph, third row) the cross-

sectional  variance has
fluctuated very little in the -
twenty-year period from 1977  «
to 1996. It is then evident that
we do not have o-convergence.
However, an inspection of
Figures 1and 2 should convince
the reader that there is enough
variation in the tails of the
distribution of regional income.
In that respect the distribution
shifts in ways that f-
convergence cannot address.
To capture the dynamics of
these shifts, two-component
normal mixtures have been
fitted to the logarithms of
regional income distribution on
a year-by-year basis by the
maximum likelihood method.
The results are presented
graphically in Figure 3.

From an inspection of Figure 3, it
turns out that mixture probabilties,
means and standard deviations (first
row) have remained approximately
constant in the entire twenty year
period from 1977 to 1996 with a
possible exception of a structural
break for the mixing probabilities
around 1993 and mixing standard
deviations around 1986. Scatterplots in
phase space (Le. p JIversus p X¢\etc) are
reported in the last two rows of Figure
3. Regression lines in phase space show
positive relationships between the date
tvalue of a parameter, and its date t-1
value. This is evidence against regional

C

oax © © 0 o o

0°

oo

© 00 0O

0

0,

4. Distribution of real GSP in the XJ.S. (percentages)

DY
0 0- o &> o 00 o 1 0 12 C m4 0

5. Box plots - distribution of real GSP in the U.S. (percentages)

1-7.* 198'.: '98: *-jor 10 95

MN-YPAPMIK®OV GUVAPTHOEWY OTO TPO-
ypappa GAUSS.

4. EUTEIPIKA OTOTEAECUATO

2 TNV MEAETN auTr) €€€TALETAL O AO-
yapiBpog Tou akaBApIoTOL TEPIPE-
PEIOKOU TpoTovToC (regional gross
state product, GSP) atic HIMA, ot T1-
bEC 1992. Z10 oxAua 1mapouvaidlo-
VTOL PUN-TIAPAPETPIKEG EKTIUATEIC TNC
Katavoung Tov GSP yia ta étn 1977,
1987 ka1 1996. H katavoun givat Eeka-
Bapa OIMOAIKA OAAG HETOPBAAAETAIL ON-
MOVTIKA e TNV Tap0od0o Tou XPOVvou.
ATO TO oXNua 2 6TO OToio ep@avilo-
vTal box plots TnC Katavourg, Qaive-
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convergence. Overall it appears that the

distribution of regional income has

shown very little mobility when we

consider the logarithm of real GSP. Ifwe

consider the percentages of real GSP,
n

W~ )1/
)/:|

the distributional characteristics are
presented in Figures 4 and 5. These
distributions are clearly bimodal and
have long tails, as one would expect.
Again there is some evidence that the
tasil characteristics of the distribution
show some time variation. Using the
maximum likelihood method, two-
component mixtures have been fitted
to the data and the characteristics of
the mixture are presented in Figure 6.
From the top figure in Figure 6 (where
the mixing probabilities are plotted
over time) it turns out the probability
of below-the average states (say m)
tends to increase over time -after a
structural break near 1981 and the
probability of above-the-average
states, naturally, dercreases over time.
This is evidence in favor of
convergenceb. From the last two
pictures in Figure 6, we see that
mixture means and mixture standard
deviations tend, however, to move
together (despite a break near 1981).
This implies that although average
regional income increases, regional
gaps show remarkable persistence.
This is evidence against convergence.
Overall, although it appears that
there is some mobility in the

5. it turns out that the break in

probabilities is associated with a more
unimodal appearance ofthe distribution
after 1981. The bimodality pattern,
however, emerges again a fewyears later.
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Hgre6 Mixdure drarederistics for pareantags ofied (3P

Mixing probabilities

Mixture means

Mixture standard deviations

TaL, OTI TP’ OA0 IOV 0 PECOC Eival Oe-
TIKG 0TaBEPOC O1OXPOVIKA, UTAPXEL
d1aXPOVIKA METOBANTIKOTNTA OTIC OT-
PEC TNE Katavoun¢. Ztov Mivaka 16i-
VOVTAl OTIOTEAECHUOTO TTOU OQOPOUV
TNV B-o0yKAION. To OMOTEAEGUOTA OU-
TG dnAwvouv, 0TI dev apaTnpeital
OUYKAILGT). O10TI Ol CUVTEAECTEC TIOAIV-
dpounonc Kupaivovtal amnod 0.048 (yia
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distribution (evidenced by the
structural break in probabilities near
1981 and the increase over time of m)
this mobility is not strong enough to
change the co-movement pattern in
mixture means, implying persistence in
regional separation. Of course, the
results are damaging to the idea of
regional convergence.

Conclusions

The study has shown that
considering an explicit parametric
form for the distribution of regional
incomes in the U.S. can be more
informative than (- and o-convergence
regressions, because it allows one to
study how the entire distribution shifts
over time. The main result of the study
Is that the pattern of time shifts is very
different when one considers the
distribution of logarithms of GSP
instead of the distribution of income
percentages. Fitting normal mixtures
to the data by maximum likelihood
methods, the study has shown that
there is some mobility in the
distribution of percentages, in the
sense that probabilities move in the
right direction to decrease the level of
regional inequality. However, there is
no evidence to support the notion of
convergence because mixture means
and standard deviations tend to move
together, implying remarkable
persistence in regional differences.
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AUTO guvemayeTal, OTI TAp’ OAO TOU
TO YEOO TIEPIPEPEIOKD E100ONUO KaTA
KEQOAN aLEAVETAL, Ol TIEPIPEPEIOKEC
aviooTnTeg deixvouv aloonueintn
gUPovA. AUTO €ival otolxeio Katd g
oUOyKALONC.
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Tavoun (m.X. N d1apBpWTIKY UETOROAN
OTIC TIBaVOTNTEC TO 1981 Kol N avént-
Kr} TAon TOU T) N KIVNTIKOTNTO oUTH
dEV €ival OpKETA dLVATH Yid VO OG-
&E1 TO TPOTUTIO OV UTIAPXEL OTOUC TIE-
PIPEPEINKOUC PETOUC tojv OUGOB)VVO
KIvoUVTal TPo¢ TNV id1a KatevBuvaon.
AUTA TO ATOTEAECHOTA €ival 0o@QO-
AQC KATOOTPEMTIKA YId TNV 100 TG
MEPIPEPEIAKIC OUYKALONG OTIC HITA.

Kwvatavtivog Mamnappnyonoulog - BaoiAeio¢ Oikovouiong
H {wn) Kal To £pyo TouC Bépa EMioTnUovVIKAC Huepidag

Me 1d1aitepn emituyio oAokAnpwBnkav tnv 30 n AuyoUCTOU €.£. Ol EPYOTiEC TNG EIBIKAC
Hpepidag, mov opydvwaoav atnv Butiva Apkadiag n opwvuun Kovotnta Kal n «ApKadiki
Akodnuia», e BEpa TNV mapovaiacn TN¢ TPOCWTIKOTNTOC KOI TOL €pyou Tou KwvaoTtavTivou
ManappnyonoVAov (1815 -1891) kai Tou BaaiAeiov Oikovopidou (1814-1894).

Tnv évapén twv epyaciwv ¢ Huepidag ekfpuée mapovaia Twv Tomikwv Apxwv, Bou-
AevTwV KaBnyntwv Mavemiotnuiov Kat TARBo¢ KOouou 0 ApKA¢ YToupyog Alkaloolvng K
Evayy. MNavvomouAog, eve amnvBuvav XaIpeTiopnog, HETAED GAAILY, ot ApkadoAdyol Kobn-
yNTEC, K. Moxavec Tuoep touv Mavemiotnuiov tou BepoAivou Kal o K. KOpIA TomdAog, Mpé-
oBug ¢ BouAyapiag atnv EANGda, o Mpdedpoc tn¢ Kowvotntag k.K. Kouvtdvng kai n Mpoe-
dpoc ¢ «Apkadikn¢ Akadnuioc» Kabnyntpla K. Map. MavtouBaAou.

To mplypappa €pYaciwy, TANV Twv TOPEUBATEWY TWV TAPICTAPEVOEY, TEPIEAAUPBAvVE EI-
onynoeic Twv: M. MavtouBaAou, m. . MetaAAnvol, Ax. Aaldapouv, . ToupAidn. I. Kapvedn.
M. MuptofoAn, A. Mavtehodnuov, K. ME. ABavacomouvAou Kat AB. Xprjotou. EK To}vyevopeé-
VWV TAPEPPACEOEY ONUEIWVETAL N TTapEpBaan Tou K. HA. AvayvwoTtdmouAou mepi Tou €pyou
Tou B. O1kovopidov.
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