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Abstract. In this paper convergence in per capita incomes (personal and disposable) in US states
over 1929-2005 is revisited using the notion of relative stochastic convergence and stationarity
tests for panel data. According to the results, although the dispersion of per capita income be-
came stationary by the early 1960s a large proportion of states have not converged to the na-
tional average. The presence of diverging states indicates that a long-run (steady-state) distri-
bution in relative incomes has not yet been attained, something which contrasts sharply with
the findings of earlier empirical studies on the topic.

1. Introduction

Whether poor regions or countries eventually
catch-up with rich ones and how long this might take
are important issues not only for policy makers but for
economists as well since they relate to the validity of
competing growth theories. An implication of the
Neoclassical Growth Model (Solow, 1956) is that the
concavity of the production function will offset differ-
ences in the initial conditions resulting, thus, in spatial
convergence of income. The New Growth theorists
(e.g. Romer, 1986; Lucas, 1988), challenge the above
implication and argue that increasing returns to scale
is a fundamental growth factor that can create a non-
diminishing relationship between initial conditions
and income over arbitrarily long horizons.!

Despite the different views, most economists ac-
cept that if convergence is plausible at all, it is surely
more likely to occur across regions within a country
since in that case the flow of production factors is easi-
er and the regions are subject to similar policy and
technological constraints (e.g. Barro et al., 1991; Button
and Pentecost, 1993; Kane, 2001). The US states consti-

1 For details about the assumptions, the implications, and the short-
comings of competing growth theories see Azariades and Drazen
(1990), Romer (1994), Sala-i-Martin (1996), and Islam (2003). For
alternative notions of convergence (e.g. -convergence, conditional
{-convergence, o-convergence, stochastic convergence, club conver-
gence) and their relationships see Barro et al. (1991), Quah (1993),
Friedman (1994), Bernard and Durlauf (1996), Hobjin and Franses
(2000), and Nahar and Inder (2002).

tute an example of highly integrated economies. It is
not accidental, therefore, that convergence in per capi-
ta income (or earnings) in the US states and Census
regions has been the focus of a large number of empir-
ical studies (e.g. Barro et al, 1991; Eberts and
Schweitzer, 1994; Izraeli and Murphy, 1997; Coughlin
and Mandelbaum, 1998; Johnson, 2000; Webber et al.,
2005). All studies appear to confirm that convergence
(decrease in inequality) of personal per capita incomes
has been a persistent fact within the US states and re-
gions until the late 1970s; in the 1980s inequality in-
creased, while in the most recent years it has showed
no apparent trend.

The interruption of a long-run converging trend
was somewhat puzzling for researchers. A commonly
offered explanation (which, in turn, is based on the
absence of any trend in inequality since 1990) has been
that the process of convergence has stopped because
the relative per capita incomes of the US states have
attained their long-run equilibrium (steady-state) val-
ues. An implication of that explanation is a stable
cross-section distribution of relative per capita in-
comes, meaning a cross-section distribution in which
the relative positions (the per capita income ratios) of
any two states remain constant over time.

To assess the validity of the above explanation,
Sherwood-Call (1996) estimated a number of growth-
initial income regressions for state personal per capita
incomes over the period 1972-92. In most cases, the
coefficient of the initial income (speed of catching-up)
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was not statistically significant. The author interpreted
the absence of catching-up effects as evidence that
state incomes came close to their long-run equilibrium
values sometime in the 1970s. The growth-initial in-
come regressions, however, have been severely criti-
cized for being uninformative about convergence or
divergence (e.g. Friedman, 1994; Quah, 1993, 1996,
1997). Moreover, for the problem at hand, a researcher
needs to know not what happened to the “aver-
age/representative” state but whether there is a
(common to all states) period of time in which the rela-
tive per capita income of every individual state at-
tained its steady-state value.

For Carlino and Mills (1996), convergence requires
that a state with relative per capita income above (be-
low) its respective equilibrium value will grow more
slowly (faster) than the nation. For the empirical im-
plementation of that idea, they regressed relative per-
sonal per capita income in each state on a linear de-
terministic trend. Opposite signs of the regression con-
stant and the coefficient of the trend variable were
taken as evidence of convergence. Allowing for a
break in the deterministic linear trend in 1946, Carlino
and Mills (1996) concluded that convergence in US
states was achieved by the end of World War II.

The conceptual framework in the work of Carlino
and Mills (1996) has theoretical merit. Its empirical
implementation, however, poses two important prob-
lems. First, the constant in their regressions cannot be
identified with a steady-state value. As a result, there
is no guarantee that the constant and the coefficient of
the trend variable will be negatively related. Second, if
a dependent variable contains a stochastic trend its
regression on a linear deterministic trend would be a
spurious one (inconsistent parameter estimates and
invalid standard inference procedures) (Granger and
Newbold, 1974; Enders, 1995). A preliminary analysis
of the relative state personal per capita income series
(dependent variables) by Carlino and Mills (1996)
showed that a large proportion of them (40 percent)
indeed contained stochastic trends. This fact alone
creates serious questions about the empirical results of
that study.

Kane (2001), examined convergence in relative per
capita earnings for the 8 Bureau of Economic Analysis
(BEA) regions over the period 1929-98 using the ap-
proach by Carlino and Mills (1996). According to his
results, three regions (Great Lakes, Plains, and Far
West) had not converged to their steady state values
by the last year of the sample.

In this paper the issue of whether the relative per
capita incomes in the US states have attained their
long-run equilibrium values is revisited using recently
developed conceptual tools in convergence research
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(the notion of asymptotically relative stochastic con-
vergence) and more advanced econometric methods
(stationarity tests for panel data). The analysis, which
considers both the personal well as the disposable per
capita income utilizes data up to 2005 taking, thus,
into account the most recent trends in inequality.? In
what follows, section 2 contains the conceptual
framework and section 3 the econometric methodolo-
gy. Section 4 presents the empirical results, while sec-
tion 5 offers conclusions.

2. Conceptual Framework

The most commonly used measure of inequality in
convergence analysis is the standard deviation of nat-
ural logarithms, denoted by o (e.g. Barro et al., 1991;
Bernard and Jones, 1996a and 1996b). The stability of o
over time at a non-zero value has been often inter-
preted as evidence of relative convergence which is
consistent with a constant, but generally different from
1, ratio of per capita incomes between any two eco-
nomic entities (countries, regions, or states) in a given
cross-section (e.g. Sherwood-Call, 1996). Constancy of
ratios results in a cross-section distribution in which
the relative position of each entity remains unchanged.
In the extreme case, 0 may assume a zero value sug-
gesting absolute/perfect convergence which is consistent
with equalization of per capita incomes across all eco-
nomic entities.

The standard deviation of natural logarithms is a
member of a class of inequality measures which are
homogeneous of degree zero in individual incomes.
Other members are the Coefficient of Variation, the
Theil's Entropy Measure, and the Gini Coefficient
(Sen, 1997). Consider now a cross-section of M eco-
nomic entities with individual per capita income levels
Ym, m=1,2, ..., M and write a measure of inequality
at period tas Iy =1 (yu, Y2t,.., Ymt, ..., ymr). Under ho-
mogeneity of degree zero, it holds that

11 :]r(yln Yorsees “'ymzsm,yMt):]r(ylr/ymz’ )’z,/ym,,-u, L..., yMt/ymz):
L0/ Yues Y2 Vars s Vo ! Yt s Vot ! Vi)

2 Personal and disposable income are just two possible indicators of
well-being. Consumption expenditure is another indicator which is
considered to be more appropriate by a number of researchers be-
cause utility is derived from consumption of goods and services
rather than the receipt of income (e.g. Johnson et al., 2005). Both the
life-cycle as well as the permanent income hypothesis imply that
individuals “smooth” spending. Therefore, convergence in con-
sumption levels is more likely to occur than convergence in income
levels. The present work focuses on incomes because state-level
consumption data of the required length for empirical analysis are
not available.

M
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where y,; stands for the cross-section average. From
(1) it is obvious that if the ratios between all individual
income levels (or equivalently those between the indi-
vidual levels and the cross-section average) remain
constant over time, I; will remain constant as well.
That means, stability of ratios is a sufficient condition
for a constant I;. It is not, however, a necessary condi-
tion since Iy may remain constant in the presence of
changing ratios.? Therefore, the stability of I; over time
should not be interpreted as evidence of relative con-
vergence.

Nevertheless, the analysis of the evolution of I;
could still provide useful information when the ques-
tion is whether the relative per capital incomes have
attained their steady-state values. The reason is that
(by the rules of Mathematical Logic) if I; changes over
time, then certain of the ratios will not remain constant
something which is not consistent with a long-run
equilibrium situation.# Therefore, in searching for a
steady-state distribution one should concentrate on
time periods in which I; has remained stable.

The discussion that far has abstracted from the fact
that the ratios are stochastic processes which are sub-
ject to random shocks. To take this into account we
adopt the stochastic convergence approach (Bernard and
Durlauf, 1996; Hobijn and Franses, 2000) according to
which there is asymptotically relative convergence of Vu:
to yu: if

: Ymi+k
lim, , E(—)=c
YVnt+k
where E is the expectation operator and c,, # lis a

m )

constant.> In words, asymptotically relative convergence
requires the ratio yu.: to y. be stationary (it contains
neither a deterministic nor a stochastic trend). The
long-run equilibrium (steady-state) cross-section dis-
tribution of ratios is the one in which every entity at-

3 This can be shown with a simple counterexample. Suppose that
there are only two economic entities (1 and 2) with individual in-

comelevelsatt ), and Vo, (y, # y,,) respectively. Suppose
also thatat t+1 the entities switch incomes so that Vj,.| = Vo,

and V5,1 = V|;- Although the ratio of incomes in #+1 is the in-

verse of that in ¢ (that, means the relative positions of the entities
are switched) the value of the inequality measure remains the same
in both periods. This is hardly surprising since a single moment (like
an inequality measure) cannot reflect all information contained in an
evolving cross-section distribution.

4 This of course means that a constant over time I; is a necessary but
not a sufficient condition for constant ratios.

® In the works of Carlino and Mills (1996) and Kane (2001) C,, — 1

is referred to as equilibrium or compensating differential arising from
the unique characteristics of each region (i.e. amenities, industry
mix, population traits, etc).
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tains its compensating differential (with a zero-mean
error), implying that (2) holds for all m=1, 2, ...., M.
The steady-state distribution replicates itself overtime
in such a way that the ratio of each entity’s per capita
income to the cross-section average and to that of any
other entity remains (on average) constant.® Given that
at the long-run equilibrium random shocks to ratios
have only temporary effects, a homogenous of degree
zero inequality measure will be stationary (it will fluc-
tuate with a zero-mean error around its minimum
value).”

3. Econometric Methodology

To assess the stationarity of a single series (here, o
and individual yumt/yn , m=1, 2, ..., M ratios) we use
the KPSS test (Kwiatkowski et al., 1992). Under the
null, the series is assumed to be stationary around a
constant (it contains neither deterministic not stochas-
tic trends).8 The KPSS test statistic (LM) is calculated as

T
28
LM =] (3)
T’f,

o

where S; is the partial sum of residuals of the OLS
regression of the series on a constant only, T is the
number of time periods considered, and fj is an esti-
mator of the residual spectrum at frequency zero.® Re-

¢ The same characterization of a long-run equilibrium distribution in
ratios appears in the work on Fingleton and Lopez-Bazo (2003) on
productivity dynamics in the EU manufacturing. Obviously, if

. Vi and . , then
llmkaw E(ﬂ) = Ci 1imkaw E(yj[ d ) = C/

nt+k Yk

lim,,, (k) = 5= ¢ -

jerk €
7 When c,, =1 for all m, there is asymptotically perfect/absolute conver-
gence. Here, it does not make sense to consider absolute conver-
gence since despite the decrease in the 0 measure over much of the
20t century, differences in state per capita incomes are still consi-
derable (for example, in 2005 the richest state (Connecticut) had
almost two times the per capita personal income of the poorest state
(Mississippi)).
8 Carlino and Mills (1996) also subjected the relative per capita in-
come series to stationarity (ADF) tests. They allowed, however, for
the presence of deterministic linear trends. Their choice looks quite
strange since in p. 600 they write that for convergence the equili-
brium differential should be time-invariant and it is well known that
both the deterministic and stochastic trends induce non-stationarity
(e.g.Enders, 1995).

A

° Denoting the residuals of the above regressionas U , 5 Zr: ~ f
t— s

s=1
is obtained using a kernel-based sum-of- covariances as
) o ., where [l is a bandwidth parameter, K is a ker-
fo= 2r(DKGID

J==(T-1)



Income Convergence

jection of the null hypothesis implies that the series
contains a deterministic or a stochastic trend (or both).

To assess stationarity of multiple series (here,
Ymt/Ynt , m=1, 2, ...., M) we use the Hadri test (Hadri,
2000). 10 Under the null, all series are assumed to be
stationary around series-specific constants. Like the
KPSS, the Hadri test is based on the residuals from the
individual OLS regressions of yut/yu: , m=1,2, ..., M
on a constant only. The relevant test statistic, LM, is
calculated as

M
M, = AL(ZI(ZSQ)/Tz)/fm) 4)

where S,; and f.0 are, respectively, the partial sum of
residuals and the estimator of the residual spectrum at
frequency zero from the of the m-th regression.’” Hadri
(2000) shows that

. IM (LM, &)

— N(0,1) ©)

¢
where { =1/6 and ¢ = 1/45. Rejection of the null im-
plies that there is at least one non- stationary series in
the panel something which is not consistent with a
steady-state cross-section distribution in ratios.

4. The Empirical Results
4.1. The Personal Per Capita Income Series

The data for the empirical analysis come form the
US BEA and cover 48 contiguous states over 1929-
2005; ym: is the state personal per capita income and y.
is the national average, both in current values.’? The

A
nel function, and y( ;) is the j-th sample autocovariance of the resi-

duals. Critical values for the LM statistic are available in
Kwiatkowski et al. (1992). The bandwidth parameter has been se-
lected optimally following Newey and West (1994).

10 The panel unit root tests are far more powerful when compared to
the single-series ones and their power increases with the number of
cross-sections. Other panel unit root tests (e.g. the IPS by Im et al.
(2003), the Fisher ADF and PP by Maddala and Wu (1999), the Choi
test by Choi (2001)) are available in the literature. In those tests the
null hypothesis is that all series are non-stationary and the alterna-
tive that there is at least one stationary series. This setting of the null
and the alternative is not very helpful for the present study since the
objective here is to determine whether there is a time period in
which all relative per capita income series are stationary.

1 This form of LM, allows for heteroscedasticity across m.

12]deally, v and . should be converted into real values. State-
specific price indexes, however, are not available. At the same time,
deflating both series with the national consumer price index serves
no purpose since the variables of interest are already in relative (to
the nation) terms. Current values were used in Carlino and Mills
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stationarity of a homogenous of degree zero inequality
measure is a necessary condition for a long-run equili-
brium cross-section distribution in ratios. Guided by
this relationship, we conduct the search for a steady-
state distribution in two steps. In the first, we deter-
mine all sub-periods of the total 1929-2005 period in
which the inequality measure (here o) is stationary
using the KPSS test. In the second, within those sub-
periods (if any) we assess the stationarity of the rela-
tive personal per capital income series using the Hadri
test.1®> To implement the first step we adopt a recur-
sive procedure. We start from the total period and we
proceed by considering successively shorter (by one
year) and more recent sub-periods. In particular, we
apply the KPSS test to 52 sub-periods in total (1929-
2005, 1930-2005, ..., 1979-2005, 1980-2005). 14

Figure 1 presents the o measure, while Figure 2
shows empirical value of the LM statistic (denoted by
KPSS) for each sub-period along with the 5 percent
critical value (denoted by CR). The inequality meas-
ure exhibits a clear downward trend until 1979; for the
period 1980-1988 the trend is reversed, while in the
most recent years o fluctuates around levels similar to
those in the early 1970s. The KPSS also shows a
downward trend which is consistent with the fact that

0.5
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1929 1937 1945 1953 1961 1969 1977 1985 1993 2001

Figure 1. The Evolution of the Inequality Index for
Personal Per Capita Income (1929-2005)

(1996), Johnson (2000), and Kane (2001). Regional consumer price
indexes (South, West, Northeast, and Midwest) are available for the
period 1967-2005. The indexes have correlation coefficients above
0.998 and, more importantly, their growth rates per annum are very
similar ranging from 0.0455 to 0.0476. These suggest that the impact
on the empirical results from using ratios of nominal rather than
ratios of real values will be practically negligible.

13 All tests have been carried out in the E-views 5.1 program.

14 No tests have been conducted for sub-periods with less than
250bservations (1981-2005, 1982-2005, etc.) to preserve a reasonable
level of confidence in the empirical results.
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Figure 2. Personal Per Capita Income. Empirical Val-
ue (KPSS) and 5 Percent Critical Value (CR)
of the Stationarity Test on the o Measure of
Inequality (the starting year for each sub-
period appears in the horizontal axis)

the inequality levels become progressively similar as
we consider more recent years. The empirical value
lies above the 5 percent critical value for the sub-
periods 1929-2005, 1930-2005, ... , 1958-2005 implying
non-stationarity of 0. For all remaining sub-periods,
however, the assumption of stationarity cannot be re-
jected. These results suggest that the search for a
steady-state distribution in ratios should be confined
to the 22 most recent sub-periods (1959-2005, 1960-
2005, ..., 1979-2005, 1980-2005).

Figure 3 presents the empirical value of the LM,
statistic (denoted by HADRI) for each sub-period
along with the 5 percent critical value (denoted by
CR). The empirical value decreases with time but lies
well above the theoretical value for every sub-period
considered implying that there is no sub-period in
which all relative personal per capita income series
became stationary (or equivalently, there is no sub-
period in which a steady-state cross-section distribu-
tion in ratios was attained). The results here contrast
sharply with those obtained by Carlino and Mills
(1996) and Sherwood-Cal (1996). Prior to the end of
1950s even the necessary condition for a long-run
equilibrium (stationarity of o) had not been achieved.
Therefore, the suggestion by Carlino and Mills (1996)
that by the end of World War II the cross-section dis-
tribution of relative incomes has stabilized lacks sup-
port by the real world data. The conclusion by Sher-
wood-Cal (1996) that the long-run equilibrium has
been attained in the early 1970s is also unfounded
something which signifies that evidence from a single
moment of the cross-section distribution or from the
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“average/representative” behavior could be quite mis-
leading.

20

—— HADRI
—= CR

16

12 4

1959 1962 1965 1968 1971 1974 1977 1980

Figure 3. Relative Personal Per Capita Income. Empir-
ical Value (HADRI) and 5 Percent Critical
Value (CR) of the Panel Stationarity Test
(the starting year for each sub-period ap-
pears in the horizontal axis)

From equation (4) it is obvious that the LM, is the
average of the individual LM statistics. As such, its
empirical value may be driven by few strongly non-
stationary series (outliers) (e.g. Taylor and Sarno, 1998;
Leon-Ledesman, 2002). To assess whether this is the
case with relative personal per capita income in the US
states we plot (in Figure 4) the number of non-
stationary series (denoted by NNS and based on indi-
vidual stationarity tests) in each sub-period. The NNS

32 7

24

16

0 T T T T T T T T
1959 1962 1965 1968 1971 1974 1977 1980

Figure 4. Relative Personal Per Capita Income. The
Number of Non-Stationary Series (the start-
ing year for each sub-period appears in the
horizontal axis)
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series declines from around 29 in the earlier sub-
periods to around 18 in the most recent ones some-
thing which is in line with the evolution of the empiri-
cal value of the LM, statistic. Nevertheless, it is not just
a few non-stationary series which are responsible for
the rejection of the null in the panel test. In fact, the
proportion of non- stationary series ranges from 31
percent in the sub-period 1978-2005 to 62 percent in
the sub-period 1961-2005.

Table 1 presents information on the non-
stationarity of individual series by sub-period.
There are 12 states (AL, CA, CT, GA, MA, MN, NJ,
NC, OH, SC, TN, VT) the relative personal per capita
income of which are in all sub-periods non-stationary
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and 11 states (ID, LA, NM, NY, ND, PA, TX, WA, W],
WYV, WY) the relative personal per capita income of
which are in all sub-periods stationary. In line with
the overall downward trend in the inequality measure
and the empirical values of the LM and the LM, statis-
tic, there is a number states with non-stationary ratios
in the early sub-periods which turned to stationary in
the most recent sub-periods (e.g. AR, CO, DE, IN, MI,
MO, and UT), but very few states (notably, AZ and
KS) for which happened the opposite. Overall it ap-
pears that once a state achieves a stable position rela-
tive to the national average it is very likely that it will
retain its position in future periods.

Table 1. Relative Personal Per Capita Income. Non-Stationarity of Individual Series by Sub-period

Sub-periods of

Sub-periods of

State Non-Stationarity State Non-Stationarity
AL all sub-periods NE 1980-2005
AR 1959-2005 to 1967-2005 NM 0 sub-periods
AZ 1967-2005 to 1980-2005 NY 0 sub-periods
CA all sub-periods NV 1959-2005 to 1979-2005
CO 1959-2005 to 1968-2005 ND 0 sub-periods
CT all sub-periods NH 1959-2005 to 1977-2005
DE 1959-2005 to 1965-2005 NJ all sub-periods
FL 1979-2005, 1980-2005 NC all sub-periods
GA all sub-periods OH all sub-periods
ID 0 sub-periods OK 1979-2005
IL 1959-2005 to 1970-2005, OR 1959-2005 to 1960-2005
1972-2005
IN 1959-2005 to 1966-2005 PA 0 sub-periods
IA 1961-2005 to 1966-2005, RI 1971-2005 to 1974-2005
1971-2005 to 1974-2005
KY 1959-2005 to 1968-2005, sC all sub-periods
1980-2005
KS 1970-2005 to 1980-2005 SD 1979-2005 to 1980-2005
LA 0 sub-periods TN all sub-periods
ME 1959-2005 to 1979-2005 TX 0 sub-periods
MD 1959-2005 to 1971-2005 uT 1959-2005 to 1964-2005
MA all sub-periods VT all sub-periods
MI 1959-2005 to 1971-2005 VA 1959-2005 to 1977- 2005
MN all sub-periods WA 0 sub-periods
MS 1959-2005 to 1971-2005, WI 0 sub-periods
1979-2005 to 1980-2005
MO 1959-2005 to 1972-2005 WV 0 sub-periods
MT 1959-2005 to 1975-2005 WY 0 sub-periods
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The work of Kane (2001) on relative per capita
earnings suggested the presence a regional dimension
in convergence. Nevertheless, aggregation of state va-
riables to regional ones may mask important differ-
ences between states in the same BEA region. For ex-
ample, in Mideast the relative personal per capita in-
comes of NY and PA are stationary in all sub-periods,
that of NJ is non-stationary in all sub-periods, while
the ratios for DE and MD are non-stationary only for
the early sub-periods. Similar results hold for all 8
BEA regions.

4.2. The Disposable Per Capita Income Series

Data on disposable per capita income by state are
available only for the period 1948-2005. The difference
between personal and disposable income consists of
taxes and transfer payments. The income tax system in
the USA is progressive and Welfare programs transfer
income to the poor with the objective of reducing in-
equality in consumption across individuals. The inter-
est here is whether the government intervention in the
form of taxes and transfers has influenced the stochas-
tic properties of income ratios and the evolution of the
relative positions of states in the cross-section distribu-
tion. We note that no other study so far has considered
convergence in disposable per capita income.

Figure 5 presents the 0 measure and Figure 6 the
empirical value of the LM statistic (denoted by KPSS)
for each sub-period (1948-2005, 1949-2005, ..., to 1980-
2005) along with the 5 percent critical value (denoted
by CR). The ¢ measure for disposable income evolves
in a way which is very similar to that for personal in-
come. It tends, however, to have a slightly lower value
(for example in 2005 the ¢ measure for personal in-
come is 0.145 and for disposable income is 0.128). The
LM test cannot reject stationarity for all 1961-2005 to
1980-2005 sub-periods.

Figure 7 presents the empirical value of the LM,
statistic (denoted by HADRI) ) along with the 5 per-
cent critical value (denoted by CR). The LM, test
strongly rejects stationarity everywhere. The values of
the LM, statistic for disposable and for personal in-
come (calculated for the same sub-period) are very
close to each other. Figure 8 presents the number of
non-stationary series (denoted by NNS). With the ex-
ception of sub-periods 1961-2005, 1973-2005, and 1974-
2005, the number of non-stationary series for disposa-
ble income is slightly higher than that for personal
income. Table 2 presents information on the non- sta-
tionarity of individual series by sub-period. There
have been 14 states (AL, CA, GA, ME, MA, MN, NH,
NJ, NC, OH, SC, TN, VT, VA) the relative disposable
per capita incomes of which are in all sub-periods non-
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stationary and 11 states (DE, ID, LA, NM, ND, OK,
PA, WA, WI, WV, WY) the relative disposable per ca-
pita income of which are in all sub-periods stationary.
Also, there are several series which turned to statio-
nary in the most recent sub-periods (e.g. AR, CO, IN,
MI, MO, UT) but very few (e.g. AZ) for which hap-
pened the opposite. Overall, it appears that although
taxes and transfers may affect the relative position of
individuals they have a marginal impact on the sto-
chastic properties of income ratios and the evolution
of the relative positions of states over time.

0.1 1

0.05 1

0 rrrrrrrrrrrrrrrer -+ r{+—1T 1Tl

1948 1956 1964 1972 1980 1988 1996 2004

Figure 5. The Evolution of the Inequality Index for
Disposable Per Capita Income (1948-2005)
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Figure 6. Disposable Per Capita Income. Empirical
Value (KPSS) and 5 Percent Critical Value
(CR) of the Stationarity Test on the o Meas-
ure of Inequality (the starting year for each
sub-period appears in the horizontal axis)
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Figure 7. Relative Disposable Per Capita Income. Em-
pirical Value (HADRI) and 5 Percent Critical

Value (CR) of the Panel Stationarity Test
(the starting year for each sub-period ap-
pears in the horizontal axis)
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Figure 8. Relative Disposable Per Capita Income. The

Table 2. Relative Disposable Per Capita Income. Non-Stationarity of Individual Series by Sub-period

Sub-periods of

Sub-periods of

State Non-Stationarity State Non-Stationarity

AL All sub-periods NE 1980-2005

AR 1961-2005 to 1967-2005 NM 0 sub-periods

AZ 1967-2005 to 1980-2005 NY 1980-2005

CA All sub-periods NV 1961-2005 to 1977-2005
CO 1961-2005 to 1968-2005 ND 0 sub-periods

CT 1961-2005 to 1976-2005 NH all sub-periods

DE 0 sub-periods NJ all sub-periods

FL 1980-2005 NC all sub-periods
GA All sub-periods OH all sub-periods

ID 0 sub-periods OK 0 sub-periods

IL 1961-2005 to 1969-2005, OR 1961-2005

1971-2005, 1973-2005

IN 1961-2005 to 1964-2005 PA 0 sub-periods

IA 1961-2005 to 1965-2005 RI 1970-2005 to 1974-2005
KY 1961-2005 to 1967-2005, sC all sub-periods

1980-2005

KS 1970-2005 to 1975-2005 SD 1979-2005 to 1980-2005
LA 0 sub-periods TN all sub-periods
ME all sub-periods TX 1961-2005
MD 1961-2005 to 1974-2005 uT 1961-2005 to 1964-2005
MA all sub-periods VT all sub-periods

MI 1961-2005 to 1969-2005 VA all sub-periods
MN all sub-periods WA 0 sub-periods

MS 1961-2005 to 1974-2005, WI 0 sub-periods

1979-2005 to 1980-2005

MO 1961-2005 to 1965-2005 WV 0 sub-periods

MT 1961-2005 to 1974-2005, WY 0 sub-periods

1980-2005

Number of Non-Stationary Series (the start-
ing year for each sub-period appears in the
horizontal axis)
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5. Conclusions

The causes and the implications of the interrup-
tion of a long-run downward trend in economic dis-
parities among the US states is an issue which has at-
tracted the interest of both economists and policy
makers. A number of empirical studies have sug-
gested that the observed stability of standard inequali-
ty measures is just a reflection of the fact that the
process of convergence has stopped because the rela-
tive per capita incomes of US states have attained their
long-run equilibrium (steady-state) values.

In this paper relative convergence of state per ca-
pita incomes is revisited using recently developed
conceptual tools (asymptotically relative stochastic
convergence) and more advanced econometric tech-
niques (stationarity tests for panel data). According to
the empirical results, the inequality of per capita in-
come (personal and disposable) became free of deter-
ministic or stochastic trends by the early 1960s. This
development, however, has not been accompanied
with stationarity of all relative state per capita (per-
sonal and disposable) income series. Indeed, although
the number of converging states has almost doubled in
the last 40 years, there are 12 series for personal per
capita income and 14 series for disposable per capita
income which were not stationary for every sub-
period considered. The presence of diverging states is
certainly not consistent with a long-run equilibrium
cross-section distribution in ratios. In this respect, the
results of the present paper appear to contrast sharply
with those reported in earlier empirical works on the
topic.

The US states is an example of highly integrated
economies and, thus, they may act as a benchmark
model to speculate on potential developments at the
global level as countries around the world move to-
wards further integration. Given that 25 percent of
states (for personal income) and 29 percent of states
(for disposable income) diverge persistently from the
national average, one may conclude that even relative
convergence (not to mention perfect/absolute one) can
be quite difficult. Further research is certainly needed
to identify characteristics (e.g. industry mix, workings
of the state institutions) driving the convergence phe-
nomenon. Hopefully, the present work will provoke
greater interest in that direction.
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