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ABSTRACT

ON THE RELATION BETWEEN INCOME INEQUALITY AND ECONOMIC GROWTH:
AN ASYMMETRIC ANALYSIS

by
Amid Motavallizadeh Ardakani

The University of Wisconsiviilwaukee, 2@l
Under the Supervision of Professor MohsemBakOskooee

Economic growth and income inequality are two prominent topics in development economics due

to their close relation to social stability. The main objective of this thesis is to investigate the short
run and longun dynamics between incomeguality and income growth. Additionally, it is

important to consider the dynamic between income inequality and income volatility. This
investigation fills a gap in the literature by examining whether changes in income, as well as changes
in income volattly, have asymmetric effects on income distribution. The study of asymmetric

impacts is critical because it might not be always true that economic booms and busts have similar

effects in terms of magnitudes and signs on income disparity.

To conduct the ahgsiscountryleveldata was obtained for forty countries from two sources for

the time periosiranging from 182008: (1) University of Texas Inequality Project and (2) the
International Financial Statistics of the International Monetary Funte\Etatatavereobtained

for all fifty US states for 192813 from a construction of the Internal Revenue Service data set by

Frank(200®).

To determine the shemin and longun dynamics between income inequality and income growth,
the Linear AutoregressiDistributive Lag (ARDL) approach to cointegration anddhdinear
Autoregressive Distributive Lag (NARDL) approach are employed.



Results from both country and state level data suggest an asymmetric relationship between income
inequality and its deteinants. In the other words, income growth and income volatility have long

run asymmetric impacts on thstributionof income. In almost all the cases that theriamg

relationships aestablishedncreased and decreased per capita income, aésethared

decreased income volatility hurt income distribution.
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Chapterl Introduction

Economic growth and inequality are two prominent topics in development economics due to their
relationship with social stability. Kuznets (1955) pioneered the work in discussing the role of inequality
in the process @conomic development. In a developing country, Kuznets argues that, in the process
of economic growth, initially inequality rises then drops as an economy grows; this is due to the
intersectoral shift that happens through the process of the reallocationarhic resources that

takes place from leproductivity(traditional sectors toward higproductivity(moderr) ones. This

pattern is known as Kuznets inveitedypothesis. The empirical information presented by Kuznets

is limited since he had datadoly five countries over a very short time period. However, what makes

his work a classic is the way he expresses the impact of economic growth on inequality and more
importantly, the policy consequences of his hypothesis, which implicitly declasdspihglev
economies focus on economic growth and do not worry about the social consequences of income
disparity in the sherun, they should reach a point on a longer time horizon where income inequality

falls.

Although the Kuznets invertéd hypothesis igerified by numerous earlier crssstion studies,

recent works employing panel data and time series methodologies mostly fail to confirm it. Since there
iS no unanimity to support or reject this hypothesis, some economists are now doubtful about
K u z nsuggssted pattern, especially after the sharp rise of income inequality in the United States
since the 1970s. They believe that the invdttggothesis, drivdsy rural/urban transition process,

is no longer of interest. On the other hand, Piketty)(2R0@s that the same logic of the-$ector

model still could justify the rise in income disparity in the countries like the United States. The model
could consist ofmaditionakconomy with old business sectors and a new economy-widnsive

sectors. What we observe since 8igMnly a recreation of the left side of the inkkecseve. Thus,



Piketty argues that a consideration of the dynamic technical change view of inequality in which any

technological innovation could lead to a new inverimttern.

The existing Kuznets curve literature mostly appliedsectssnal and panel data methodology, but
Kuznets focuses on understanding how inequality changes over time within a country. As Durlauf
(2001, p68) st at e s rtualymlways assumethat oge tleeory ihequalty vatid e s
for all countries, whereas it is far more natural to think that a given theory will explain the growth
experience of each country more or less well depending on thescmainigiual characteristic 6

The heterogeneity and data comparability problems would be avoided by concentrating on individual
country time series data. Accordingly, a time series approach seems to be a superior method for this
concept. Since recently more time series data basebaailable, a shift to time series models is

observable in the literature.

There are a few studies that have applied Autoregressive Distributed Lags (ARDL) model to
investigate the Kuznets pattern, but all of them are focused on the symmetricfimygpctisan

income inequality. This assumes that output jumps and output drops have symmetric effects on
income disparity. In other words, if economic growth hasqualizing effects on income
distribution, then a recession can improve income inedi@hgyver, this might not be always true,

as economic booms and busts would not have similar impacts in terms of magnitudes and signs on
income disparity. Asymmetry may arise from the fact that top income earners benefit when the
economy grows but do notrmficantly suffeduringdeclines in growth. Therefore, | assume that

income distribution might react differently during different phases of income changes.

Another strand in the literature of economic growth and income inequality, however, discuses that
economic uncertainty measured by income or output volatility can hurt income distribution due to

the fact that the labor force and lower income members of society are not well equipped to absorb



the output shocks relative to entrepreneurs and higher inmonieers. As a result, some scholars
argue thateconomic volatility might be a more crucial factor than economic growth in the
determinatioof income distribution. Thus, income volatility is expected to make income distribution
worse. The studies thatéstigated the link between income volatility and income inequality assume
that this relationship is symmetric. The policy implication of this assumption suggests that if volatility
makes the distribution of income worse, then a decline in volatilitydeorddse inequality.
Therefore, in addition to investigating the effect of income volatility on income inequality, | explore

whether the link between these two variables is symmetric or not.

To date, current scholars have not assumed that the relatietsien income inequality and its
determinants (income growth and income volatility) is asymmetric. This thesis fills this gap in the
literature by decomposing these determinants of income inequality into partial sum processes of
positive and negative chgas to investigate whether the inguaictecessionary shocks and cyclical
upturns on income inequalitsedifferent using time series data for 40 countries and nearly 70 years

of reliable statkevel data of the United States. The analysis utilizésrii@earAutoregressive
Distributive Lag (NARDL) approach (Shin et al., 2014) and Linear Autoregressive Distributive Lag

(ARDL) approach to cointegration (Pesaran et al., 2001).

This dissertation is structuredf@tows the literature review is providacchapter 2. The model
specification and methodology are described in chapter 3. Chapter 4 reports the empirical findings.

Chapter 5 concludes the thesis.



Chapter?2. Literature Review

The seminal work of Simadfuznets(Kuznets 1955) is considered tag original study on the
relationship of economic inequality and grotlznetsclaims that, at the initial levels of the
development process, inequality rises with the expansion of the economy; at later stages, inequality
begins to fall with furtherawth, i.e, Inverted U hypothesis. The fact that he clarifies that his paper

is 5 percent empirical and 95 percent specul
researchers from working on this profound concept and thinking about the effecbuofieeco
development on income disparity. Over last 60 years, this idea has been grabbing the attention of
economists and other social scientists. With respect to econometric methodology, three different
approaches are detectable. The methodologies of ltee stadies perhaps due to the lack of
sufficient data are mostly crossintries. Most of these studies are successful in suportegd

hypothesis. However, to empirically tesKtimnetscurve, timeseries or panel data analysis are more
suitablesince it is a hypothesis about the dynamics of an economy over its development process.
Therefore, there is a shift from cresstion analysis to panel data and time series analysis. Focusing

on time series scholars, this literature review is divioéur@® subsections of cr@extional, panel

data and time series studies.

2.1 Crosssectional Studies

The earlier scholars used cisEssion data to overcome the lack of reliable and sufficient time series
data set in investigating tkeznetshypothes considering the change in the income dispersion

across countries at the same paoitiine.

Perhaps Paukert (1973) is the pioneering work in adoptingectass data. The paper compares

averages of the Gini coefficient and income per capita afri6eincluding 43 developing and 13



developed. His tabular evidence shows a clear idvepaidern. Adelman and Morris (1973)
considers crossectional data of 11 countries and conclude that neither the level of income nor the
rate of growthis deternmnants of the pattern of inequality. However, the works of Ahluwalia
(1974,1976) becambaselindor future work. He uses cressctional datiom 62 countries and a
multivariate regression and measures inequality in terms of the income share ahihh@b8mn

40 and 60%. The results show strong support for the inehgdothesis for both top 20% and

bottom 40%. He also finds some other factors that significantly affect income inequality like literacy

rate, population, and urbanization.

Saith (198) was one of the first studies that focused on the limitation of usirgectmssal
methodology. He questions the cisEsgion Ucurve by emphasizing on Ahluwalia (1976) and states
that croscountry inverted) hypothesis is a barrier to understangmgth and income equality
relationship and it can be replaced by an inMesgiedpe curve. He claims that Ahluwalia (1976) and
Paukert (1973) ignore the fundamental difference betweensectiossand a time series analysis
considering this fact ththe process of changing inequality with income growth should be investigated
in a historical context of a particular country. In addition, Papanek and Kyn (1986) find that there is
no systematic linkage between the rate of income per capita growthuatityiosing data for 83
countries over the period of 198. Their result later is challenged by Zang (1998) who shows that
Kuznetscurve is stable over this period. Campano and Salvatore (198Ruxeefspattern for

data set of 95 countries forigas deciles of income share except for bottom 20%.

Ram (1988) finds some support for an inwitedttern using a quadratic form equation but the
pattern gets limited support when in the sample of only developing countries. In another study Ram
(1991)besides conducting a tiseries analysis, uses four esesfions of U.S. states in 1949, 1959,

1969 and 1979 but the results cannot suppametspattern in this country and show that an



ordinary (uanverted) Ucurve is a better pattern to explai@ talationship. Anand and Kanbur
(1993) by using Ahluw@iaata set, shows that growquality relationship is very sensitive to the
functional form of inequality and income relationship and misspecification of it can lead to incorrect
results. Accoidgly, they provide six different functional forms and do not findKubkeets

relationship.

In summary, due to the lack of reliable and sufficient data, the first studies on the effects of growth
on income disparity were crggstional. However, none tbese studies examikaznetscurve

directly. They only investigate whether income inequality is lower in higher income countries than
lower income ones regardless of comparability of data across countries and they are not able to test
whether inequalityses and then declines as income grows within countries which is the main object

of Kuznetshypothesis. Therefore, cragstional is not suitable methodology for this topic. By

looking at individual countries we can better investigate the impacstghobgriacome distribution.

2.2 Panel Data Studies

Crosscountry panel data became available ir&188@ Deininger and Squire (1996je of the
pioneers in employing panel data methodology. They providesadigiata set of 108 countries
from different studies and come up with this conclusion that in most of the cinatyiesity paths

are not following thKuznetspattern. Their data set become a cornerstone for several scholars to test
theKuznetscurve. Deininger and Squire (1998), HiggiddVilliamson (1999), Savvides and Stengos
(2000), and Barro (2000) find taznetseffect disappears upon adding country fetdtt. On

the other hand, List and Gallet (1999) and Thornton (2001) using thatsaeténd an inverted

U pattern beteen 96 countries in the postwar period. Tam (2008) using pdraind@dacountries

in the period of 19790 finds thaKuznetscurve could be invertédl U-shaped, monotonically
increasing or decreasing depending on the functional and controltgpesifica

6



Employing three different dynamic panel error correction estimators including Dynamic Fixed
Effect(FE), Mean Group(MG), and Pooled Mean Group (PMG) and using a U&edtdédabase,

Frank (2009) shows a positive toang relationship betweerogith and income inequality for the

period of 1942004 for all those three estimators. The-shortoefficient for the growdhequality
relationship is positive for dynamic FE and negative for Pooled MG and MG indicating a decreasing
and uninvertedU pattern for the relationship between inequality and economic growth. Kim et al
(2011) use the same data set and time period to t@sttieéscurve by a quadratic equation. Their
pooled MG result indicates that astépe pattern exists between inequality economic

development.

Chambers (2010) investigates the impacts of past economic growth on the inequality by-using a semi
parametric method, finds that economic growth affects inequality in developed and developing
countries in the same way in the tshor and mierun and differently in the lomgn. The longun

growth raises inequality in developed and decreases inequality in developing countries.

Using norparametric and seyp@rametric methods, Zhou and Li (2011) confirm the existence of
invertedU pattern for 75 countries. They use income per capita of $1380 as a proxy for development
and show thaKuznetspattern holds for the countries with per capita income above that. Recently,
Oyvat (2015) using World Income Inequality Database for inegodliBenn World Table for

income per capita data over the period of-2060 shows that an inveHddelationship exists only

for developing countries. Three structural change channels that coulduarestspattern are

defined including urbanizatigap between the value added and employment share of the agricultural
and nonagricultural), change in the level of formality (informal amdnelyment in the

nonagricultural sector), and changes in the educational inequality. All the channelstarbeproved



increasing by economic growth for-loeome countries while they are declining in higher income

countries.

Bayajargal (2016) examines the asymmetric response of top income share to upturn and downturn of
economic growth. She employs a panel databaé countries over the period of 1870 to 2011 and

finds a strong umvertedU relationship between inequality and per capita income. Also, she confirms

an asymmetric response between economic growth and top income share indicating that income share

of top earners rises during the economic upturn but does not decline during the economic downturn.

In summary, compared to creestional analyses, panel data studies find less evidknzedts

invertedU curve showing the fact that what is happeniagtiove within countries can be different

than what is happening among them. Rienet$idea is basically understanding how inequality
changes over time within a country and regarding this point, time series analyses would be the most

suitable methodolgdo examine this hypothesis.

2.3 Time Series Studies

Ram (1991) is one of the first empirical studies to employ continuous annual time series observation
for an individual country to estimate a quadratic mo#eizoketshypothesis. The data covers the

period 194-B8 for the U.S. The main inequality measurement is Gini index reported by U.S. Bureau

of Census as well as other measurements such as income share of specific quantile of families. The
real GNP per capita is used to measure the level of deseloffhe estimates of the quadratic
equation reveal the absence of invatsttucture in this 4gear period and show that aclive

can be a better fit for the link between income inequality and level of development in this period.

Also, using UTIP dabase, Khasru and Jalil (2004) invesHgatgetspattern in 24 countries by

autoregressive time series analysis ¢fuametsmnodels, one including quadratic level and the other

8



including a quadratic log of real per capita income. The study captmiesenedU structure for
most of the countries where inequality declines as the economy grows and then after a turning point

inequality rises with economic growth in both models.

A recent trend in the literature is using the autoregressive distagat¢dRDL) modeling to
research the linkage between income inequality and economic development and é«angts the

curve. These models have the advantage of identifyirgriosgd shoftun effects. Bahmani
Oskooee and Gelan (2008) applying ARDLEarat Correction model (ECM) for the time series

data of U.S. in the period of 1957 to 2002. Using the Gini data is from Deininger and Squire (1996)
they find that economic growth in sham disturbs the income distribution but in lomg has

equalizig effects. They also consider other explanatory variables and show that population in both
shortrun and longun worsens incomaequalitybut currency depreciation raises the Gini index

only in shodrun and in longun a negligible equalizing effect.

BahmanOskooee et g2008) employed the ARDL technique of Pesaran et al. (2001) for 16 countries

to revisitkuznetanvertedU hypothesis, and also to see the effect of openness on inequality. Among
these 16 countries, only 11 are identified to hamg-autorelationship between income inequality,

GDP per capita, and openness. The results clarify that only one country seems to demonstrate a

Kuznetsstructure and one country follows afinuertedU pattern.

Shahbaz (2010) uses annual data over theqfekf®/ 1 to 2005 to investigate the association between
income inequality and growth in Pakistan. To capitiineaity of this relationship, quadratic and

cubic forms of per capita income are employed in the ARDL model. The results strongly support
invertedU also an invertefl pattern. The impacts of other explanatory variables are examined as

well,and it is shown that in lomgn, Human Development and unemployment seem to vilbesen



income inequalityput urbanization improves income distributioiteracy rate, FDI, and life

expectancy have-eqgualizing effects.

Focusing on China, Jalil (2012) employs Autoregressive distributed lag (ARDL) to estimate the long
run relationship between openness and income inequality. Following Dobson and Ré@@@hgan (2

the growth rate of per capita income, trade openness, trade openness square, financial development,
and inflation are considered as the determinants of income inequality. AnUnpatteth is

detected between inequality and openness in the edied2 to 2009 implying an increase in
inequality with increasing in openness in theshoand a fall in the lofrgn. In addition, financial

development and income are found to have equalizing effects on income distribution.

Cheng and Wu (2016) appIRDL technique for the pesgform period (1978011) in China. They

use both Gini and Theil indices as the measures of inequality and urbanization, dualism, inflation, and
education as the determinates of income inequality instead of income pereapidy shows that
urbanization is the primary determinant of inequality in China. By inserting a square form of this
variable, they capture an invettegattern between urbanization and income distribution. The
second main contributor to the incomeyuadity is determined to be dualism defined as the ratio of
agriculture productivity to the whole economy productivity. This factor, as well as expanding higher

education and inflation have-enualizing impacts on income inequality.

Finally, Yang and Greay (2017) apply the En@eanger twestep ECM approach to estimate the

longrun and shoftun relationships between income inequality and growth for four economies
China, Japan, South Korea, and the United States. Income inequality is modelethiadang

function of average income level and its square and cubic as well as trade openness. The results for
countryspecific model support arc@ve pattern for all four economies in {omg and find no

significant impact of GDP per capita on inequaliigator for the shorun. Inboth cases of the

10



United States and China, theuBses start from the back portion of inveteamhdKuznetsstructure
cannot be verified for the period of 1960 to 2014. On the other hand, the -ldveatbern is

detectd for Japan and South Korea.

None of these studies considered the asymmetric impacts of income per capita on the income
inequality. The main purpose of this thesis is to fill this gap in the existing literature and thus this paper

considers the effect obgitive and negative changes in income per capita on income distribution.

2.4. Income Volatility and Income Inequality

One of the firsstudesthatfocuseson the adverse effects of income volatility on income distribution
is perhaps Hausmann and Gaii®9{).They usecrosssectionanalysis of 56 countries in Latin
America and industrial economies, they found that while neither GDP growth nor inflation had any
significant effects on income inequality, the volatility of real GDP had significant deotsrsm ef
income inequality. They argue that poor mesobeociety are less prepared to absorb economic
shocks and uncertaintgesnpared to wealthier memb@&garoli and GarciBenalosa (2001), consider
the effects of volatility of wages on wage ditiaferbetween low skilled and high skilled workers.
They argughat in an economy which experiencing shoigksaverseworkers initially avoiding
random wage and choose a lower constant wage bh@dmmnomyrows the high skilled workers
become lesssk-averseand therefore, economy experienbetaveergroupwage inequality. Breen
and GarcidPenalosa (2005) also use a-s@dson of developed and developing cournésind

that higher output volatility results in higher income inequalibotheacrossectional regssion
frameworkLaursen and Mahajan (20f&] that output volatility has a negative impact on income

share othebottomquintile.

11



Using a panel data model Calderon and Yeyati (2009) look at the effects of outputrvimledifite

inequality measent by Gini coefficientand find output volatility has adverse effects on income
distribution. They also assess asymmetric effects of output fluctuations by assigning dummy variables
to output drops and output jumps to show thapuot volatility has asymmetric effects on income

distribution.

Finally, Huang et al. (2015) using recent advances-agoereotiomrmodelingechniques and employ
a panel errecorrection approach instead of the conventional method of usingeotoesl data.
Their findings are similar to the previous studies, in that they also find that volatility of income has an

adverse effect on income distribution in the U.S.

The main features of this literature review are also provickadn

12



Chapter 3 The Models and the Methodology

In our timeseries analysis, we model log of income inequality (GINI) in tmerlagya function of

the log of income per capita (Y) as follows
ag0Q8g Qrae & p

As argued by Bahmabskooee and Gelan (2008), comparing-namgand shortun effects of

income per capita on income inequality enables us to velifyzttetshypothesis. An estimate of
equation (1) onlyields the longun effects of the exogenous variable. In order to derive the short
run effects, we follow Pesaran & é2001) bounds testing approach and rewrite equation (1) as an
errorcorrection model. Then following Shin et al. (2014) the logpaoie per capita is decomposed

into apartialsum of positive changes (POS) and negative changes (NEG), this decomposition

introducesortlineaity in the model.
3.1 The Linear Model

As mentioned above, to introduce the shortdynamics we rewrite egot(1l) in an errer
correction format. The Engleranger method of cointegration involves astwp analysis which is
based on unit root test for the residuals from a single regression equation. Therefore, equation (1) can

be represented by an efcorrection model:

Ya & '0Q8 Q  %Ya & '0QE Q “Yat d J Y q

1 Some studies consider the effect of other variables on income inequality as well as income. Here our bivariate model
lets us to engage asymmetric Granger causality detection following Granger (1969).

13



In the above equation (2)measures the speed of adjustment and the sigietérmines if the
adjustment is towards the denun equilibrium and a negative and significant valuienglies that

there is cointegration betweie mesureof inequality and income per capita. This method of
cointegration has this limitation that it requires all the vat@bke cointegrated the sane oder

and therefore needs unit root test for the variables in levels but Pesaran et al. (2001) by introducing
ARDL (Autoregressive Distributive Lag) model claim that there is no need oftastingreand

ARDL approach can include I(1) vaealor [(0) variables or a combination of both (1) and 1(0).
Accordingly, the error correction model in equation (2) can be rewritten by replacing the lagged value
of theerror teemT with the linear combination of lagdedel variables in the in the equation (1)

to arrive at:

Ya g '0Q8 Q %Yat 0QEQ “Yatd _at0QQatd 6 o

By applying OLS to the above error correction model;rsimoaind longun effects of exogenous
variables on the dependent variable could be estimated in one step and the estimates of coefficients

attached to firadlifferenced variablés present shomun effects. Thieongrun effect is inferred by

the estimate of normalized on . This arises from setting the laggezhr combination equal to

zero as in equation (4):

_aE00EQaERd moT

ard solving equation (4) fareé "0"Q&a&n equation (5):

a¢g0Q Q=a¢w® v

14



However, to avoid spurious estimates and to get vahditoagtimates, cointegration between GINI

and Y must be established &or this purpose, two tests are recommended by Pesaran et al. (2001).

The first test is the standardeist to establish the joint significance of lalgyetivariables in above
equation. They provided two sets of critical values including upper bticaddvalue which is

obtained by assuming that all variables are I(1) and the lower bound critical value is obtained by
assuming all variables to be 1(0). In the case that the comystagstiE is smaller than the lower

critical bound the null hypo#sis of no cointegration between variable cannot be rejected-and if F
statistics is larger than upper bound then all the variables are cointegrated and the test result is

inconclusive if the-Btatistics falls between lower and upper bound.

The second test to discover whether the adjustment of variables is toward thainleagilibrium
or not, the error correction term is to be considered. | use equation (5) to arrive at:
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Then lagged level variables in Equation (3) is repla®ad by as in equation (7):
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Then, we estimate equation (7) using the same optigpwstructure. According to Bahmani
Oskooee and Ardalani (2006), a negative and significant estimated coefficienupparts
adjustment toward the longn equilibrium, which in turn implies a cointegration between the

variables.

Once cointegration is proven to hold, following Bah@skooee and Oyolola (2007), within this

approach, shorun Granger causality can be shown by applying Wald Bt forrt
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3.2 The Non-linear Model

An implicit assumption in income inequdaliiyput relationship is that changes in income have
symmetric effects on income inequality. In other words, if an income growth has equatizing or
equalizingffects on income eqguality then a recession hagqualizingr equalizing effects on

income distribution.

By introducing aonlinearARDL model we examine this conjecture. We draw on the Shsdet al
(2014 noninearautoregressive distributed lag model (NARDL).tidragsh of this approach is the
flexibility of the model to comprise all possible combinations cfghamd longun (a)symmetry

in an inequalitputput relationship while maintaining all the advantages of a linear ARDL model

explained earlier.

Followng Shin et al. (2014), to separate income per capita increases and deorézeaesal
logarithm of income per capita) is decomposétefoarial sumof positive and negative changes

denoted POS and NEG respectively.

~
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The nontlinearlongrun and Error Correction specifications can be represented by répkacing
variable by these two new tisagies a&riables in equation (1) and (3) as follows:

a&0Q§Qr 00T 6OOT Y

16



Ya g '0Q8 Q  %Ya & '0QE Q “ YO U§Y “ Y600 ”at00QEQ

boyY " 000 '

Shin et al. (2014) demonstrate that (9) could be estimated by OLS and P&s4Pa0 &} approach

of testing cointegration using upper bound critical valuessif F

Equation (9) includes both shouh and longun asymmetric effects. The estimates of the
coefficients of thérst-differencedrariables’( and“ ) observe the sharntin effects of economic

upbeat and downbeat dhe distibution of incomerespectively and therefore, the shamt
dasymmetric adjustment 6 cai badyd ©t@eredifferdnt.i f t h
Also, if either size or sing of the estimate$ @nd“ were different, it could be judged as
oaymmetric effectso. The Wal d -tueimpact asgnmetlye a p ¢
B B*“ ). Furthermore, the Wald tests can be utilized to establisliushagymmetric

Granger causaliy morB* ). For this reason, If the first condition holds but the second

condition does not, then it could be concluded that an economic upturn causes income disparity but
a decrease in income does not. Similarly, if the second condition is proven to hold Hirshot the

one, we will conclude that a decline in income causes income inequality but not an increase.

On the other hand, the longn effects are given by the estimates of the coefficients of the lagged
level variables. The asymmetric-lmmgmpacts of chges in income per capita on income inequality
arejudged by applying the Wald test on normalized coefficients of POS and NEG variables to

determineif j” A

INote that Pesar an e tprodded forargd sarfped Critioalvadluesitabldaked by dldrayans ar e
(2005) can be used for small sample sizes.
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Chapter 4 Empirical Results

In thischapterthe empirical resultswio different specifications adopted in this thesis are discussed.
In the first part, the linear and rlomear ARDL modehre estimated tovestigate shertin and
longrun effects of income growth on income inequality in 40 developed and develofrieg coun
listed inTabl®. Also, these effects are studiedsfateleveldata in the United States for the period

of 19452013. In the second part of the chapter, sbarand longun effects of income volatility

on income distribution are investigated for the same countries astdt&leSeldata.

4.1. Inequality and Growth in 40 countries

In thissection] discuss the estimation results of both linear model (Bpadidearmodel (9) for

each of the 40 catries listed ifabl® in the Appendix. Depending on the availability of the GINI
coefficient, the study period differs from one country to another. Imbdtisa maximum of six

lags imposed and using theeAkk e s | nf or mati on Criterion (Al C
chosen. The results for both models and for all countries are repbatgl@im three panels. Panel

A reports shortun estimates and Panel B showsiongémates. Then all diagnostes reported

in Panel C. In what follows | discuss the results for one country, Canada and then summarize them

for all countries.

Linear Model (Canada):From the estimates of the linear model denoteeNROL, the real GDP
carries negative and significant coefficient ishibwtrun, implying that economic growth improves
income distribution in the shattn. The longun normalized estimate reported in Panel B is positive
and significant. However, since the F statistianelC is insignificant, the leng estimate is
spurious. Pesaran et al. (2001) recommend using thenlorogmalized estimate and equation (1)

to generate the error term, denoted by ECM. They then propose replacing the linear combination of
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lagged leat variables by EGMand estimating this new specification at the same optimum lags
reported in Panel A dfable. A significantly negative coefficient of EOMan alternative method

of supporting cointegrah. From Panel C it is clehateven this test does not support cointegration

in this case. Therefore, in the results for Canada, the linear model reveals that while economic growth

has shortun effects on income inequality, it has noflongeffects.

Panel C reports a few additional statistics. The Lagrange Multiplier statistic (LM) is reported to test
for serial correlation. Since we are testing fdirtkerdera ut oc or r e | Adisfriution it h
with one degree of freedom. This staisiigsignificant, supporting autocorrelation free residuals of

the |l inear model . Ramseyds RESEWithseneadgiesdf i ¢ wt
freedom is reported to check for misspecification. This statistic is significant, so,hitesihigpat
misspecifiedinear model cannot be rejected. | have also applied tkmomell CUSUM and
CUSUMSQ tests to establishtabilityof all coefficient estimates. Stable estimated are indicated by
0S6 and unstabl e o neimaeg of GduRla lineaniodel acecstakief Finally, e n t

size of adjusted?® reported to judge the goodness of fit.

Non-linear Model (Canada):The shortrun results of the NHARDL model of Canada show that

the decrease in real GDP (i . e., Il NEG) carri e:
downturn has shoerun effects on Gini. On the other hand, there is no significant coefficiet

shortrun effect of areconomiapturn on income supporting sharh asymmetric effectadeed,

this is supported by the Ws8Hort statistic reported in Panel C which is significant. However, in this
nonlinearmodel shortun symmetric effecteanslate into longun asymmetric effects since NEG

variable carries significant coefficient that is supported by significant cointegration tests (F as well as
ECM.,). Also, the Waldong test, reported in Panel C supports these asymmetgnaftets

which show that decrease in real GDP in Canada worsens income inequality trutheTlong)

19



introducingnortlinearadjustment of real GDP not only results in cointegration but also-mihong
asymmetric effects of changes in real GDP on incomieutish in Canada. Additionally, tia

linearmodel enjoys a much better fit since the size of adjdssediikh higher.

4.1.1. Shoftun Analysis of Linear and Nonlinear Models:

l.  In the lineamodel,l observe that only in 27 countries the real GBPVY abl e (! LnRG
carries at least one significant coefficient ishiitrun. However, in thaonlinearmodel
either ! POS or ! NEG var i ablrenceetigentinabk40at | e
countries except in the cases of three coyneiedNetherlands, Sweden, and the U.K. Thus,
distinguishing economic upturns and downturns and introdummHmear adjustment
process to the model yields more support for the-shogffects of real GDP on income
distribution.

[I. In most countriesth number s of |l ag attached ateo bott
different, supporting shemin adjustment asymmetry. Furthermore, the size or the sign of
these shontun estimates are also different, again supportingrahoasymmetric
adjustment.

lll.  The slort-run cumulative or impact asymmetry, however, is supported in 25 countries since
the WaldShort statistic is significant in these cases. The list includes Austria, Belgium,
Canada, Cyprus, Ecuador, Finland, France, Greece, Hong Kong, Hungaryn|ntiby, Ira
Kenya, Luxembourg, Malaysia, Malta, Mauritius, Mexico, Morocco, the Philippines,

Singapore, Spain, Uruguay, and Venezuela.
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4.1.2. Longrun Analysis of Linear and Nonlinear Models:

In the linear model, the real GDP has a significantrdongodficient that is supported by
cointegration (i.e., by a significant F or ECM 12 countries of Belgium, Cyprus, Finland, Hong
Kong, Indonesia, India, Israel, Jordan, Luxembourg, Malaysia, Norway, and Uruguay. However,
between these countries, onlyrdsailts for Cyprus, Indonesia, Jordan, and Mathgsvathat real

GDP hasan equalizingeffect on distribution in loagin, and onlyJordansupporting Kuznets
hypothesis due to tlsggnificantlynegativdongrun coefficient of real GDBnd shorrun pogtive
coefficientsThenonlinearmodel,on the other hand, shows either a significant coefficient for POS

or NEG variables supported by a significant F orE@st in 23 countries. The list includes Austria,
Belgium, Bolivia, Canada, France, Hong Kimipnesia, Iran, Israel, Italy, Kenya, Luxembourg,
Malaysia, Mauritius, Mexico, Netherlands, Norway, Panama, the Philippines, Singapore, Spain,
Uruguay, and Venezuela. Provindgdbthat, introducingontlinearadjustment of real GDP yields

more suppud for the longrun effects of income changes on GINI. Theserongffects seem to

be asymmetric since the Watehg statistic is highly significant in these countries. Among these 23

countries | can recognize that:

I. In threecountries of Austria, Isragind Luxembourg economic boom worsens income
distribution since the POS variable carries a positive coefficient.
Il.  In four countries of Canada, Mexico, Panama, and Venezuela recession disturbs income
distribution since the NEG variable carries a nega#ffecient.
M. In four countries of Iran, Italy, Malaysia, and Sgeconomic downturdecreaseaacome

inequality since the NEG variable carries a positive coefficient.
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IV. In five countries of Belgium, France, Hong Kong, Mauritius, and Uruguay economic
downurn improves and economic upturn worsens income distribution since both POS and
NEG variable carries positive coefficients.

V. In four countries of Indonesia, Kenya, the Philippines, and Singapore since both POS and
NEG variablecarrynegative coefficienisicome growth improves, and recession worsens
distribution of income.

VI.  Inthreecountries of Bolivia, ti¢etherlandsand Norway economic upturns and downturns
both decrease income inequality since POS variables carry negative and NEG variables carry
postives coefficients.

VII.  In the linear model Kuznets hypothesis that economic growth lowers income inequality, in
thelongrun, was supported in ortlyreecountries (Indonesia, Jordan, and Malaysia) but in

thenonlinearmodel it was supportedfwur countres (Iran, Italy, Malaysia, and Spain).

4.2. Inequality and Growth in the United States

The ARDL and NARDL models are estimated fotk&using aggregate level data as well as for 50
states and Washington D.C. by imposing a maximum of six lags a& lAkaiknation Criterion
(AIC) to select the optimum lag. The results are repoftatl@which contains four pandlsised

* (**) to indicate if an estimate or a diagnostic statistic is significant G {(b&oc)0evel.

Panel A reports the shattn estimates with thestatistics in the parenthesis. Under Panel B the long
run estimates are reported. Panel C shows the diagnostic statistics including the-tesylteef F
coefficient oECM.4, the Lagnage Multiplier (LM) test, Regression Specification Error (RESET) test

and the information about the CUSUM and CUSUM square tests.
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Wald tests are reported in panel D respectively testsush@ranger causality in the linear model,
shortrun Granger caugs in thenonlinearmodel, asymmetric shoun impacts, and asymmetric

longrun effects.

According to the results for aggregate U.S. data, the linear model carries only one significant short
run coefficient estimate in panel A indicating that ecogoomith increases income disparity in the
shortrun. This result is consistent with the first section of Kuznets irMectede but on the other

hand, even though there is a significant coefficient irulosttis longun relationship is not verified

by eitherECM.. nor Ftest. Therefore, the second portion of Kuznets invertearve cannot be
confirmed. Thenonlinearmodel clarifies that only increases in income per capita affect income
inequality. So, it can be concluded that economic growth hagnametric effect on income
inequality in shorun and no longun effect is found between these two variables due to lack of

cointegration, as indicated by insignificantBFCd#...

In the case of aggregate data of U.S., in the both of lineandinéamodels, the F statistics values
are below lower bound critical values as suggested by Narayan (2005) which implies that there is no
cointegration among the variables in both the linear and theeawmmodel. The cointegrations are

not supported bECM., either.

To test autocorrelation in the error terms the Lagrange Multiple (LM) is applied. The null hypothesis
of the test is that there is no serial correlation in the residuals up to the specified order. The LM
statistic follows a ebguaraydistribution with onédegreef freedom. Its critical value at 10% (5%)
significance level is 2.70 (3.84). For both the lineapoatidearmodels the values of LM statistics

are below the critical level and therefore the null hypothesis of norelatii@mors not rejected.
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The Ramséy Regression Specification Error Test (RESET) is applied to check that the model is
correctly specified. The RESET statistic follows -aqohired’ distribution with one degree of
freedom. The estimated RESET stafistithe USAin thelinearmodel is 0.04 and in then-linear

model is 0.27 and both are smaller than 3.84 which is the criticalf@tig%fsignificant level and

therefore, it can be concluded that model is specified correctly.

The ECM.. coefficiat relates shorun dynamic adjustment to the leog equilibrium. A
significantly negative estimate ofEkdvi., term has two implications. First, according to Bahmani
Oskooee and Tankui (2008), it is an alternative way of establishing cointdgregiotheevariables.
Second, it measures the speed of adjustment of variables toward th&irdqodibrium values.
Base on the result of U.S. aggregate dat&Bdth coefficient in the linear andn-linearmodel

are negative but insignificant g that there is no cointegration between variables.

To test for the structural stability in the estimated-sloend longun coefficients, the method of

the cumulative sum of recursive residuals (CUSUM) and the cumulative sum of recursieé residuals
squardCUSUMQ) tests proposed by Brown et al. (1975) are adopted. The CUSUM test is based on

a plot of the sum of the recursive residuals. If this sum goes outside 5% critical bound, one concludes
that there is a structural break. The CUSUMQ tdst ithé CUSUM test but plots the cumulative

sum of squared recursive residuals. The parameters are said to be unstable if the plots lie outside the
5% critical bounds. The last row in Panel C reports adpistad it is relatively small in the U.S.
aggregte data indicating that variation in the measure of income inequality cannot be explained well

by a single variable of income per capita.

The first three Wald tests in Panel D investigate thershasymmetric Granger causality. In the
case of U.S. aggate data, as it can be seen, the income changesrimsBoainger causes the

measure of inequality due to significant value of the first Wald t&sa, i.er. However, this is
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proven to be asymmetric given that second Wald test indicatesytle@onomic upturns cause
inequality in the distribution of income and the forth Wald test statistics is significant showing that
the sum of the shortin coefficient estimates attachetl 8 O&e significantly different than the

sum of coefficients attasth to! NEG, i.e..BA B A , indicating asymmetric impacts of the

change in income per capita on income inequality. Hence, one can conclude that only increases in
income per capitzausehe measure of income inequality. In the three st&lesiecticut, Illinois,

and Kansas the results are explained below.

In the states of Connecticut and lllinois, panel A shows only oreushsignificant coefficient for

each state in the linear models and amthneamodel indicates only the dogénts for increases

in income per capita (POS) are significant. On the other hand, second Wald test in Panel D reveals
that for both states only economic upturns cause the income disparity. Panel B for both states suggest
apositiverelationship betweamcome inequality and income per capita irrlomgrhe linear model

in panel A for Kansas exhibits that in shamtincome per capita caries two significant and negative
coefficients indicating that income inequality drops with economic growthhélsmgtun

coefficient for income per capita is positive and significant in panel B. Panel C reveals that in both
linear anahontlinearmodels in Connecticut the evidence for cointegration is establiskedtlhy F

ECM.. or both. Also, in lllinois, wenly see the loAgin relationship in theonlinearmodel while

in Kansas the loagin relationship only for linear model is verified.

Therefore, Kuznets hypothesis cannot be verified in these states. In Connecticut in both linear and
nonlinearmodels,ncome inequality increases in shortand longun. In lllinois, the longun
relationship is found only in thenlinearmodel and it is increasing in both lomg and shortun.

In Kansas, the linear model shows amuartedU pattern. Finally, ipanel D, shoftun and long
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run asymmetries are proven to exist in lllinois but the results do not show asymmetric impacts in

shortrun and longun for Connecticut and Kansas.

As mention before, one of thequirementsf ARDL approach is that variablesstnbe 1(0) or I(1)

or combination of them. Both variables are plottédyur@ for each state as well as for the United

States as a whole. It is clear from Figure 2 that most are nonstationary. However, to ensure that they
arel(1) and not I(2), we apply the ADF test to level andlfffestenced. The results are reported in

Table8 and as can be seen, only six variables seem to be I(0) and they are the level of real income in
Californa, Delaware, Florida, Missouri, Nevada, and New Mexico. The ADF statistic is significant,
rejecting the null of thenitroot in these cases. In the remaining cases, the ADF statistic is significant

when it is applied to firdifferenced variables thenef, they are all 1(1).

4.2.1 Shortun Analysis of Linear and Nonlinear Models

I.  From the results of the linear model associated with each state, | observe that real income per
capita (!'LnRPCI N) c ar r-nureceefficgent inlbasesexcefwen e s i g |
states of lowa, Main, Minnesota, Nevada, and Oklahoma. However, the sum of these
estimates, as a reflection of shamt causality is significant in 36 cases. In addition, in six
cases of California, Colorado, Massachusetts, Missiééashington, and District of
Colombia, positive coefficients are followed by negative ones verifyingthaishortK u z net s
effect. Focusing on shatn results of theortlinearmo d e | I gat her that
' NEG carry at | efacent in allnsetessexcgpte sthtas ofaArkéansas, o e
Maryland, Montana, Ohio, and Wisconsin. Thus, distinguishing economic upturn and
downturn by introducingon-linearadjustment process does not yield more support for the

shortrun effects of real peapita income on income inequality.
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II. Inthefollowing28ases t he numbers of | ag attacaeed to
different supporting sherin adjustment asymmetry. These states including California,
Colorado, Delaware, Georgia, Hawaii,hddalowa, Kansas, Kentucky, Louisiana,
Massachusetts, Michigan, Mississippi, Nebraska, Nevada, New Jersey, Oklahoma, Oregon,
Rhode Island, South Carolina, South Carolina, South Dakota, Texas, Utah, Vermont, Virginia,
Wyoming, and Washington D.C.

lll.  The shorrun cumulative or impact asymmetry, however, is supported by the Wald test

Bna B A in only following 20 states of Illinois, Indiana, Minnesota, Mississippi, Nevada,

New Jersey, New Mexico, New York, North Carolina, Oregon, Pennsylvania, Rhode Island,
South Carolina, South Dakota, Tennessee, Texas, Vermont, Wasegjtdirginia, and
Wyoming.

IV. Fromthe Wald test oBA 1) | gather that in 35 states the income growth Granger causes
the income inequality. The next Wald tests show that in 19 states economic upturn Granger
causes the index of income inequalityobiyt inten states economic downturn Granger
causes income inequality andewenstates both economic upturn and downturn Granger

cause income distribution.

4.2.2. Longrun Analysis of Linear and Nonlinear Models

As for the longun effects, while tHmear model indicates that in 12 states of Connecticut, Georgia,
Hawaii, Idaho, Kansas, Main, Nebraska, New Hampshire, Ohio, Rhode Island, Utah, and Vermont,
the longrun relationships are supported by cointegration (either by the F qJ, B@&VhoHinear

model reveals that in 16 states of Connecticut, Hawaii, Idaho, lllinois, lowa, Maine, Mississippi,
Nebraska, Nevada, New Jersey, North Dakota, Oregon, Rhode Island, South Dakota, Utah, and

Wyoming. This improvement for the support of asymmetric gi@inten must be credited to ron
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linear adjustment of the real income per capita in these states. In all these 16 states, | witness that both
economic upturns and downturns haveaulizing effects on income inequalitgrigrun. An

interesting observan is that in any state that there is evidence of significantioagymmetric

effects, while POS carries positive coefficient, the NEG variable carries negative coefficient, indicating
that income jumps and drops worsen income distribution in tiese These longn asymmetric

effects verified by Wald test in onige states of lowa, Nevada, North Dakota, Oregon, Rhode

Island, South Dakota, Utah, Vermont, and Wyoming. In summary:

I.  In sixstates of Connecticut, Hawaii, Idaho, lllinois, Maine, andl&Fsey, economic upturn
worsens income distribution since the POS variable carries a positive coefficient.
II. In sixstates of lowa, Nevada, North Dakota, South Dakota, Utah, and Wyoming economic
downturn worsens income inequality since the NEG varabés @ negative coefficient.
lll. In two states of Oregon and Rhode Island, both the economic upturn and economic
downturn worsens income distribution since the POS variable carries a positive coefficient

and the NEG variable carries a negative coefficient.
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4.3. Inequality and Growth Volatility in 40 Countries

As mentioned before, another strand of literature argues that higher income volatility is associated

with higher Gini coefficient implying that a reduction in volatility would improve equalitynef inco
distribution. In this section | show the result of linear andimear ARDL models applied, to

investigate whether this link is asymmetric or not.

Following literature and the same line of thought from previous sections, the linear models take the

following forms longun specification:
IT"EQEfIT16/ X pm
Also, the linear erraorrection models:

vy oA o~

YiT'"ELE nYilT'ETEAYI®/, 117" ETEae6/, O pp

In theseequatims,VOL is Measure of income volatility which defined as-gdanmoving standard
deviation of the change in the growth rate of real total output. For theeaomodel,the VOL
variable is substituted with the partial sum of positive and negatyesci he results of both linear
and nonlinear models are reportediablel. | estimate both the linear and tloe-linearmodel for

each of the 40 countries that are listd@&bi®. A maximum of four lags are imposed on each first

di fferenced variable in both models and Akai

optimum specification in each case.
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4.3.1. Shortun Analysis of Linear and Nonlinear Models

I.  Panel A offablel shows the estimates of shaom coefficients for 40 countries. In the linear
model,I observe that the volatility measure carries at least one significant coefficient in 25
countriesThe number of countries that have shorun est i mates of eithe
variable carries at least one significant coefficient increases to 32 countries when shifting to
nonlinear model.

. I'n half of the countries, t he Gwvariablesare s o f
different supporting shertin adjustment asymmetry. This list includes Australia, Chile,
Colombia, Cyprus, Finland, Greece, Indonesia, Ireland, Iran, Israel, Italy, Luxembourg,
Malaysia, Malta, Mauritius, Mexico, South Africa, the Unibgdiok, Uruguayand
Venezuela.

[ll.  The shorrun cumulative or impact asymmetry, however, is supported by the Wald test

Ba B A in only following 24 countries of Australia, Bolivia, Canada, Chile, Colombia,

Cyprus, Ecuador, Finland, &ce, Indonesia, Iran, Italy, Jordon, Korea, Luxembourg,
Morocco, the Netherlands, Panama, Singapore, South Africa, Spain, Sweden, Uruguay,
Venezuela.

IV. In the linear model, the sum of shaom estimates, as a reflection of shortGranger
causality is sigicant in 16 countries including Canada, Cyprus, Hungary, Iran, Kenya, Korea,
Luxembourg, Malta, Morocco, the Netherlands, the Philippines, Singapore, South Africa,
Spain, Uruguay, and Venezuela. In these countries, the Wald test reported in Panel C is
ggnificant, rejecting the nullBfn 1 The next two Wald tests reveal thagmncountries
of Colombia, Cyprus, Hong Kong, Kenya, Korea, Luxembourg, Malta, Netherlands, the

Philippines, and Singaparereased in volatilities Granger cause Gasune. Also, inine
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countries ofEcuador, Indonesia, Iran, Jordon, Mauritius, Panama, South Africa, Spain,
Uruguay decreased in volatility Granger causes the income inegseligncbuntries of
Australia, Canada, Chile, Greece, Italy, Morocco, aezé&a both increased and decreased

in income volatility Granger cause the income distribution. Thus, in total, in 26 countries the
shortrun Granger causalities are confirmed revealing more support fourst@anger

causality in theon-linear nodel.

4.3.2. Longrun Analysis of Linear and Nonlinear Models

While the longun relationship between income volatility and distributiostablishedby
cointegration (either by the F or EGMonly inthree countries of Cyprus, Moroccand the
Philippinesswitching to noffinear model is rewarding dstablishinthis longrun relationship for

12 countries, i,eAustria, Canada, Chile, Colomblangary, Israel, Italy, Jordan, Luxembourg,
Mexico, Morocco, and South Africa. In trementrieseither the?OS or the NEG variablearryat
least a significant coefficient. This increadeinumbeiof countries must be due to introducing
nortlinearadjustment of the volatility measure. Furthermore, 11 countries from above-ist, long
effects are asymmiesincethe longrun Wald test is significant rejecting the nmlpfn. ~ m j m .

Following is a summary of what | observed from these 12 countries:

I.  In CanadaChile, and Hungary while the leng relationship is not verified by cointegration,
this relationship igstablishedn nonlinear models. TheorHlinear model exhibits that
although increased volatility worsens inequality and declined in volatility reduces inequality
(both POS and NEG coefficient are significant and positive), but the unit effects measured by
the size of coefficients are significatiffgrent displaying an asymmetric relationship.

II. In Colombia, Jordon, and Morocitwreased volatility improves income distribution and

declined volatility worsens inequality (both POS and NEG coefficient are significant and
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negative), but unit effects asared by the size of coefficients are significantly different
showing an asymmetric lemgp relationship.

lll.  In the case ocAustria,both increased and decreased volatility have equalizing effects on the
distributionof income.

IV. The nonlinear model in thease of Israel reveals that only increased volatility worsens
inequality andeclinedrolatility has no loagun effect on Gini.

V. In Luxembourg, Mexico, and South Africa only decreased volatility worsens inequality and

increased volatility has no lang effect on income inequality.

4.4. Inequality and Growth Volatility in the United States

In this section, | discuss the estimation results of both the linearmmdlthearmodels introduced

in Section 4.8vhichare applietb the United States and 8O0 states plus the District of Colombia.

The dadare annual and a maximum of four lags are imposed on edliffefiestced variable and

Akai keds I nformation Criteri on Tabl&lexbipits these us ed

results.

4.4.1. Shortun Analysis of Linear and Nonlinear Models

I.  Panel Ainrabl®& shows the sherun coefficients for both linear and Aorear models. The
linear model reveals thatante volatility carries at least one significant coefficient in 15 cases,
i.e, Alaska, Arizona, Georgia, Maryland, Mississippi, Missouri, New Hampshire, North
Dakota, Oklahoma, Pennsylvania, South Carolina, South Dakota, Texas, Washington, and
West Virgira. From the results that belong to thehann ear model s, in 36

or ! NEG carries at | east onenoslinegradjustnentant c «
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of income volatility provides more support for the gworeffects of volaiiyy on income
inequality.

. I'n the aggregate U.S. data and foll owing 2
and ! NE G asedifferenadhdrransadjustment asymmetry is supported. These cases
are Arizona, Colorado, Delaware, Florida, giggoHawaii, lllinois, Indiana, Louisiana,
Massachusetts, Michigan, Mississippi, Montana, Nebraska, North Dakota, Oklahoma,
Oregon, Pennsylvania, Rhode Island, South Dakota, Texas, Utah, Washington, Wisconsin,
and District of Colombia.

lll. A significant valum the first Wald test in panel D Tdiblé, can be interpreted as a short
run Granger causality. Therefore nine states of Alaska, Arizona, Georgia, Maryland,
Massachusetts, Missouri, New Hampshire, Pennsylvania, and &aigh vDlatility of
income Granger causes the income inequality. On the other hand, fromitteamodel,
| witness that in the U.S. amdestates increased volatility Granger causes income inequality,
in ninestatesdeclined in volatility Grangeaiuses the measure of income inequality, and in
14 both increased and decreased volatility Granger cause Gini.

IV.  The shorrun cumulative or impaasymmetrgan be interpreted from teegnificancef

WaldSR reported in panel br the U.S. and 38 statée null ofB A BA isrejected

indicating that thehortrun effects are mostly asymmetric.

4.4.2. Longrun Analysis of Linear and Nonlinear Models

The longrun linear estimates reported in panel Bates show that VOL carries a significantly
negative coefficient that is supported by a significamitéstior cointegration in none of the cases
implying that income volatility has no lomg impact on income distribution. However, when we

consider the aatates froomortlineamrmodels, in 16 states either the POS or the NEG variable carry
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a significant coefficient that is supported by one of the cointegration tests. The list includes Florida,
Idaho, Indiana, Kansas, Louisiana, Michigan, Mississippi, iVigemtana, Nebraska, Nevada,
Oklahoma, Rhode Island, South Dakota, West Virginia, and Wyoming. This increase in the number
of states in which income volatility has4amgeffects on income inequality can be crediteohto
linearadjustment of income hadility. The summary of lomgn impacts of volatility in income on

income inequality is as follow:

I. In Florida, Kansas, Louisiana, Montana, Nebraska, and Oklahoma only increased volatility
worsens inequality addcreasedolatility has no lorgun effecton Gini.
II.  Inldaho, Mississippi, Missouri, Nevada, Rhode Island, and West Virginia, decreased volatility
worsens inequality and increased volatility has autorffect on income inequality.
[ll.  In Indiana, Michigan, South Dakota, and Wyoming both iedraead decreased volatility

worsen income distribution in leng.
4.4.3. Multivariate Linear and Nonlinear Models

In order to determine whether these findings are sensitive to a different measure of income inequality
and omitted variablesgnsideringdilowing longrun specification:
A EMQID Q0 & OO E D EN 6 ABHOEREHD p ¢

| used the Thiel measur e of effectmeasneddy rea igoomel i t y
in each state agell as the population in each state as other determinants of income inequality in
addition to income volatilityor the nodinearmodelthe VOL variable is substituted with the partial

sum of positive and negative chanfesresults are reportedTiablé.
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The linear model reveals that in six stateslongelationship between income volatility Emell
indexisestablished. These states include Alaska, Florida, Massachusetts, Rhode Island, West Virginia
and Wisconsin. In all of these stateept in Massachusettsome volatility haa un-equaking

effect onthe distributionof income.The nonlinear model the number of established-tang
relationship raises t@® that includes following state§aska, Florida, Hawaii, Idaho, Indiana,
Louisiana, Michigan, Nebraska, Oklahoma, Washington, West Virginia, Wiscowgmoramgl

Howeverthese new results were somewhat diffex@ntthe previousspecificatioms follows

I. In threestates of Alaska,awaii, and ldaho, increased volatility worsens income distribution
in thelongrunand decreased volatility improved it.

II. In sevenstates of Florida, Indiana, Louisiana, Michigan, Nebk&ska, Virginia, and
Wisconsin increased volatility worsens incastigbdtion but decreased volatility has no
longrun impact.

[l In the state of Washington decreased volatility improves inequality but an increase in volatility
has no longun effects.
IV. Intwo states of Oklahoma aldyomingpoth an increase and a decreaselatility make

income distribution worse.
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Chapter5. Conclusion

This dissertation investigates the response of income distribution on different phases of output growth
and growth volatility. Kuznets (1955) pioneers the work discussing the rglebtyime the process

of economic development. The wkalbwn Kuznets curve claims that income growth worsens
income inequality in the shauh but has an equalizing effect on the distribution of income in the
longrun. This pattern is known as KuznetertedU hypothesis. The current literature, regardless

of the models, i.e., cressctional, panel data, or tisegies, has mostly assumed that the effects of
changes in economic activity measured by changes in real income or real Gross Domestic Product
(GDP) on income distribution are symmetric, implying that if economic growth improves income
inequality, a recession or a decline in real income should worsen it. This linear relationship among
variables implies that the output changes have symmaeattg @ifencome inequality, but income

distribution can be affected by economic booms and busts and also by growth volatility.

In this dissertation, the most recent data on forty developed and less developedasowettias

statelevel data in the Ueill Statess considered. By employing the-hioear ARDL approach it is

found that in many cases the income growth and income volatility have asymmetric effects on income
distribution. Estimating both linear amdrnlinear ARDL models enables me to tesy main
hypothesis to explore whether a more flerindinearmodel can capture tlengrunrelationship

between income inequality and incgrogth (or income volatility) more thelimearmodel

For the first bivariate specification, where thepegatapita income is the determinant of income
inequality, annual data from forty countries are used to testdgmthetri@and asymmetric effects

of income per capita changes on income distribution. Results could be summarized by stating that,
first, the linear model detects that in 27 countries there areushsignificant effects of economic

growth on income inequality. However, the shioreffects last into losrrgn meaningful estimates
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in only 12 countries, i.e., Belgium, Cyprus, Finland, ktomgy Indonesia, India, Israel, Jordan,
Luxembourg, Malaysia, Norway, and Uruguayndiinearmodel,on the other hand, provides
significant shomun effects in all 40 countries and these-shiontelationshipsanslatéo longrun

in 23 countrieg,e., Austria, Belgium, Bolivia, Canada, France, Hong Kong, Indonesia, Iran, Israel,
Italy, Kenya, Luxembourg, Malaysia, Mauritius, Mexico, Netherlands, Norway, Panama, the
Philippines, Singapore, Spain, Uruguay, and Venezuela. This sudpotthdhi@troducingnon
linearadjustment of real GDP yields more support for therlamgffects of income changes on

income inequality

The second key finding suggests thatiamgffects seem to be asymmetric because theitong

Wald tests are highly sigraht in these countries. This implies that if an economic upturn increases
the Gini coefficient it would not be expected that an economic downturn decreases this index. Finally,
in the linear model, Kuznets hypothesis that economic growth lowers ircpraktyim the long

runis supported in only three countries of Indonesia, Jordan, and Malaysraritiriearmodel,

it is supported in four countrjé®, Iran, Italy, Malaysia, and Spalmese findings suggest support

for a nonlinearmodel andutilization ofnortlinearadjustment of the real GDP to test Kuzdets

hypothesis.

The same models were appieethe UnitedStates and its states using-$taed data for the period

of 19452013. While a panel data study (Frank) 28ihg the sametdaset for 1942004 finds that

income growth worsens income distribution, my findings for the U.S. aggregate data show that neither
the linear model nor the ndinear model reveals a meaningfuttangelationship between income

changes and income inafity. By using staievel data, | noticed that this result does not hold for

each state and may suffer from aggregation bias. The results for individual states reveal that the linear

model finds significant lomgn relationships in 12 statesludingConnecticut, Georgia, Hawaii,
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Idaho, Kansas, Main, Nebraska, New Hampshire, Ohio, Rhode Island, Utah, and Vermont.
Introducingnonlinear adjustment to the model increases the number of states that exhilit long
relationships to 16.e., Connecticut, divaii, ldaho, lllinois, lowa, Maine, Mississippi, Nebraska,
Nevada, New Jersey, North Dakota, Oregon, Rhode Island, South Dakota, Utah, andShaeming.
nortlinear model provides the evidence of asymmetry cointegration in 16 states compared to
symmetry a@integration from the linear model in only 12 states, this famelisieardynamic
adjustment of real per capita income and application obrtHemearARDL model. In addition,

while the nodinear model reveals that in five states a-shoKuznetgpattern can be observed
(positive coefficients are followed by negative ones), neither the linear ncfinleammmdel can

verify that income growth improves income distribution in thedanginally, | find that the long

run relationship is asymmetn nine states, i.e., lowa, Nevada, North Dakota, Oregon, Rhode Island,
South Dakota, Utah, Vermont, and Wyominghesestatespoth an increase in real per capita

income and a decrease in real per capita income tepealining effects on incomequality.

Findings in the United States suggest that if jumipsome worseimcome inequality, we cannot
expectny equalizing effect from drops in income. One explanation could be that top income earners
benefitfrom economic upturnisut they do nosuffer during economic downturns. Therefore, in

order to address income inequality and unfair income distribution, these findings should be taken into

consideration when designing and implementing welfare policies.

For the second bivariate specificatitrere the income volatility is the determinant of income
inequality, | use the same data for 40 countries and the United States and employ the linear model to
investigate the growtiolatility nexusSince an economic shock hurts the poor more than the rich

this couldvorsenincome distributionThe previous studies have assumed a linear link between two

variablesl. extend this research agahploy the notinear ARDL model to investigate whether the
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effects of income volatility on income inequality anenaslyic.i.e., whether increased uncertainty

has different effects on income disparity than decreased uncertainty.

The results of both linear and Horear models using data from the 40 countries can be summarized
as follows: while the linear model risvéfaat income volatility affects income inequality in 25
countries, the nelmear model shows that in 32 countries there arerghaignificant effects of
income volatility on income distribution. The shartcumulative or impact asymmetry is sipgor

by the Wald test in only 24 countries. 8$tamates of the linear model reveal that income volatility
has shortun causal effects on income inequality in 16 countrigbeastimates of theon-linear
model produce evidence of shor causal eftts in 26 countries. On the other hainlgvthe long

run relationship between income volatility and income distribustabissbeddy cointegration only

in threecountrieof Cyprus, Morocc@ndthe Philippines ithe linearmodel, switching to then

linear model is able tstablishthis longrun relationship for 12 countriemdstly developing
countries)This rise irthe number of countries is likely due to the introduction of thénaan
adjustment of the volatility measure. Interestitigdylongrun Wald tests are significant for 11
countries, i.eAustria, Canada, Chile, Colomilangary, Israel, Jordan, Luxembourg, Mexico,

Morocco, and South Africa, proving the longeffects are asymmetric.

The estimations of the same linear amatlinear models for the U.Stateleveldata can be
summarized as follows: first, exposingntreinearadjustment of income volatility provides more
support for the shomun effects of volatility on income inequality since the linear model finds a
significantshortrun link for 15 states but this number rises to 36 for thérme@r model. Also, the
estimates of the linear model reveal that income volatility hasusheatisal effects on income
inequality in only nine states, while estimatesmdtHmear model produce evidence of asymmetric

shortrun causal effects in 32 states. Although the linear model findsnum llomigbetween income
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inequality and Gini, thn-linear shortun effects translate to the lemg significant, meaningful,

and asymmetric effects in 16 statesCoanecticut, Hawaii, Idaho, lllinois, lowa, Maine, Mississippi,
Nebraska, Nevada, New Jersey, North Dakota, Oregon, Rhode Island, South Dakota, Utah, and
WyomingBoth increased volatility and decreased vglatiisen income distribution in these states.
Interestingly, using only aggregate data from the U.S. demonstrates no significant impact of income
volatility on GINI. It is only after we disaggregate the data that we are able to determine asymmetric

effectdn 16 states.

In summary, the main finding of this dissertation that has not been discussed in previous studies is
the observation of an asymmetric relationship between income inequality and its determinants i.e.,
income growth and income volatility. fhey words, income growth and income volatility have long

run asymmetric impacts on thistributionof income. In almost all theS. statethat the longun
relationships aestablishedncreased and decreased per capita income, also increaseebased dec
income volatility, worsen income distribution. The implication of these resultis iththatnited

States economigrowth worsenmcome inequality we cannot expect that any deddjiroeviin will

reducet. Moreover, although many studiesastite urequalizing effects of income volatility on
income distribution, a policy that targets a decrease in income volatility would not necessarily reduce
income inequalityHowever, this policy could be effective in some couffitiergfore, other polic

options may need to be exploredirfstancea progressive tax plan that raises taxes on the rich while

reducing them on the poor.
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Table2. Estimates of Linear amtbn-linearGini-Growth Model (9 Countries)

Austria Belgium Bolivia Chile

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShortRun Estimates
I'LnGi nij
'LnGanli .14(1.06) 37(2.8)~ | .33(2.61)* 24(1.58) | 1.62(7.49)*
'LnGb ni .05(.40) 20(1.25) | 1.62(9.98)*
'LnGgni 41(2.83)* -12(.85) | 1.08(5.99)*
'LnGkni -39(2.74)* | .30(2.33)*
'LnGk ni .23(2.85)**
I'LnGd ni
' LnRGD| -21(2.15)* -.23(3.4)* .88(3.29)* -.02(0.24)
'LnRGD| -.08(96) -.08(.94) -1.01(4.00)** -17(2.63)*
'LnRGD| -17Q2.17)*
'LnRGD| -07(.91)
'LnRGD| -18(2.27)*
'LnRGD| -11(1.63)
'LnRGD|
' PQS 17(1.28) -.35(4.26)* 37(3.14)* -.04(:32)
' P QS .0L(.03) -19(1.95) -.05(.38)
' PQS .30(2.90)* -22(2.31)* -.10(.88)
' PQS -.09(1.03) -76(3.72)
I PQS -21(2.38)* -.05(.30)
' PQS .26(1.56)
! PQS
I NEG -1.51{2.63Y 1.18(2.55)* .85(3.83)* -.06(.56)
I NEG 77(1.33) 32(1.01) -20(1.78)
I NEG 91(1.43) 47(1.39)
I NEG 2.10(3.67)* -.22(.65)
I NEG 91(1.68)* -15(.49)
I NEG -1.19(4.29
I NEG
Panel B: LongRun Estimates
Constant 3.12(410)* | 3.42(145.68)**| 2.93(12.38)** | 3.53(181.65)* 3.29(6.99)** | 3.74(272.21)* 3.55(9.32)** | 3.72(102.16)**
LnRGDR .10(5.97)* 17(45.64)* .16(1.36) .11(0.93)
POS .09(5.73)* 23(7.40)* .07(6.08)* -01(.19)
NEG: -1.49(1.27) 2.13(2.08) -54(8.51)** -41(2.52)*
Panel C: Diagnostic Statistics
F 153 10.95* 9.88* 8.60 4.04 21.29%* 79 252
ECM. -.05(.81) -55(5.98) | -41(4.52)* | .81(4.58)* | -36(2.85) | -2.91(9.79)*| -.09(1.27) -.26(2.82)
LM .05 2.43 2.20 28.34 35 16.73* 0.03 5
RESET 22 153 0 .07 94 4.20% 0.43 38
CUSUMM S S S us S S S S
CUSUMSQ S S S S S S S us
WaldShort 417 2.70% .02 47
WaldLong 1.23 1.27 141,45 13.02%
Adjusted R 18 27 48 30 50 97 14 27

Notes: See end of the table.

45




Table 2 continued.

Canada Colombia Cyprus Ecuador

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I'LnGi nij
I'LnGin| .34275) | .28(2.74)~ .02(.09) -.06(.27)
'LnGp n i 30(1.72)* | .64(3.09)**
''LnGgn | 45(2.30)**
1'LnGi ni
I'LnGk ni
I'LnGd ni
T'LnRGD| -21(2.95* 01(.11) -14(3.83)* .01(.05)
'LnRGD| -.06(1.42)
'Ln RGD|
'LnRGD|
'Ln RGD|
'Ln RGD|
'LnRGD|
' PQS -.01(.18) -.32(2.81)* .01(.01) -10(.73)
' PQS -.25(1.98)* -25(1.71)*
' PQS .01(.08) -.25(1.66)*
' PQS 34(2.97)** -.04(.29)
' PQS -.19(1.30)
!l PGS -34(2.72)"
' PQS
I NEG -1.01(4.43) 12(2.63)** -.28(4.26) 24(.71)
I NEG 75(2.06)**
I NEG 1.02(2.79)**
I NEG 1.02(2.72)**
I NEG 79(1.97)**
I NEG
I NEG
Panel B: LongRun Estimates
Constant 3.26(23.52)** | 3.54(386.85)**| 3.59(43.36)** | 3.80(56.51)**| 3.93(60.98)** | 3.73(114.77)* 3.34(14.14) | 3.96(31.21)**
LnRGDR .10(3.45)** .06Q.85)* -.06(3.75)* 12(2.12)*
POS -.01(.99) .05(1.96)* -.04(1.98)* -.01(.08)
NEG, -1.63(6.85)* -12(1.13) .01(.18) -.27(.40)
Panel C: Diagnostic Statistics
F 2.37 6.20% 3.32 68 456 3.60 3.43 5.11*
ECMu1 -15(2.06) | -.60(4.43)* | -.27(2.45) -24(1.49) | -26(3.02)* | -.28(3.10) -16(2.52) -51(4.10)*
LM 02 .06 0 1.44 78 57 01 16
RESET 4.19%* 25 12 1.23 5.25% .80 3.38* 3.60*
CUSUMM S S S S S S S S
CUSUMSQ S S S S us us us S
WaldShort 10.65** 2.09 3.64 8.87*
WaldLong 70.04* 2.67 2.75 21
Adjusted R 40 .60 14 58 33 41 10 39
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Table 2 continued.

Finland France Greece Hong Kong
L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShortRun Estimates
'LnGini
'LnGini| -15(.99) -.32(2.05) -1.55(8.96)** 12(.64) -37(2.76)**
I'LnGb n| -1.89(7.74)* -.16(.82)
'LnGkni -2.19(5.81)** -.30(1.33)
'LnGdk n i -2.13(7.80)* 67(2.42)*
'LnGk n | -1.30(4.08)*
1'LnGd ni
' LnRGD| -01(.19) -.05(.18) .02(.35) -.38(2.52)
'LnRGD([| -21(2.62)*
'LnRGD| -08(.85)
'LnRGD| .16(2.39)*
' LnRGD|
'LnRGD|
'LnRGD]
I PQS -.10(1.18) -.13(.79) -.24(1.30) -.59(3.93)**
I S -.29(1.38) -.74(3.60)** .25(1.44)
' PQS -.14(1.46) .25(1.60) .30(2.05)**
' PQS 46(2.46)** .22(1.88)*
' PQS .18(1.04) -22(1.78)*
' PQS -.64(3.21)** .24(2.52)**
' PQs
I NEG 24(1.57) -3.78(2.45)* .57(1.98)* 1.15(2.35)**
I NEG -.25(1.37) -23.97 (8.88) .36(1.31)
I NEG .04(.23) -20.30(5.38)** .17(.69)
I NEG .36(2.28) -6.88 (4.20)* .32(1.78)*
I NEG -3.18(2.65)** 46(2.53)**
! NE&
! NEG

Pand B: Long-Run Estimates

Constant 2.75(13.89)**| 3.41(42.97)**| 2.92(10.55)**| 3.51(109.50)**| 3.28(11.37)**| 3.67(59.90)**| 1.61(5.70)** 3.07(10.48)**
LnRGDR 19(3.65)* 15(2.45)* 11(1.61) 53(8.11)*

POS 24(1.32) 95(2.17)* -02(.25) 93(1.99F
NEG: 38(.50) 39.88(1.76)* -87(1.47) 9.79(.94)
Panel C: Diagnostic Statistics

F 5.24* 3.88 2.62 13.73* 90 4.46 7.33% 13.69*
ECMu1 -88(3.24)* | -08(3.44) | -27(2.22) | -49(7.86)* | -06(1.23) | -48(4.00)* | -14(3.64)* | -11(6.50)**
LM 1.14 56 49 98 84 11 1.22 18
RESET 49 25 11 13 3.07* 4.16" 2.33 4.75%
CUSUMM S S S S S S S S
CUSUMSQ S S S S S S S us
WaldShort 7.29% 13.44% 4.00* 6.27*
WaldLong .039 3.08* 2.15 1.68
Adjusted R 45 52 .09 .90 .01 .04 36 62
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Table 2 continued.

Hungary Indonesia India Ireland

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
1'LnGini
'LnGin i 40(1.78) 10(.75) -11(.82) -.03(.23)
'LnGe n i 72(3.35)** -.01(.09) -.15(1.30) -15(1.18)
''LnGgn | 41(1.94) .30(2.26) 14(1.38) .20(1.20)
''LnGgni .16(.86) -.49(4.93)* .33(2.02)**
''LnGp n | -33(1.76)*
'LnGd ni
T'LnRGD| -01(09) -.35(3.68)* -.07(1.59) -21(2.73)*
'LnRGD| -.38(2.90)** -.08(.73) 20(1.06) | -.10(2.37)**
I'LnRGD| -02(13) .01(.06) 63(3.28)** | -.15(3.54)*
'LnRGD| -19(1.68)** .03(.24) 35(1.79)
'LnRGD| -.19(1.93)*
'Ln RGD| -.38(3.72)*
'LnRGD|
' PQS 35(L.71)* -24(1.13) -14(3.20)* -2(.27)
' PQS -.04(.93) -34(3.79)*
' PQS -10(1.91)* -.20(2.02)*
' PQS -.09(1.76) -18(1.79)
' PQS -.13(1.36)
' PQS -18(1.79)
! PQS
I NEG -11(.73) -.33(2.03)** 48(4.07)* -5.59(1.19)
I NEG - 74(4.69) -.02(.15) -54(4.32)"
I NEG -.29(1.68)* .35(2.48)** -.24(1.89)*
I NEG -.33(2.10)* .02(.12) .34(2.60)**
I NEG -.23(1.50) -.20(1.33) .25(2.25)**
I NEG -.38(2.30)* -55(3.91)**
I NEG
Panel B: LongRun Estimates
Constant .18(.10) 2.58(2.25)* | 4.26(93.07)** | 3.98(215.09)**| 3.85(137.19)**| 4.35 (@5)** | 3.61(153.45)**| 3.67(234.55)**
LnRGDR .89(2.04)** -.09(9.02)* .05(3.70)** .03(3.55)**
POS 1.51(.64) -.07(4.63)* .20 (.83) .01(.85)
NEG, 2.84(.36) -.02(.10) 434 (0.71) -7.98(1.42)
Panel C: Diagnostic Statistics
F 1.88 3.90 10.46* 4.59 6.77* 431 1.90 9.30**
ECM1 -04(1.88) | -.06(3.59)* | -1.13(4.70)*| -78(3.92)* | -22(3.71)* | -.07(3.75)*| -.10(1.95) -.54(5.50)*
LM 19 1.38 07 1.60 30 14 02 .02
RESET 2.01 2.33 .05 63 1.31 2.02 01 .36
CUSUMM S S S S S S S S
CUSUMSQ S S S S S S US S
WaldShort 17.33* 52 3.56* 71
WaldLong .06 .092 40 1.15
Adjusted R A7 .59 .56 .60 .38 72 14 .56
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Table 2 continued.

Iran Israel Italy Jordan

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A:ShortRun Estimates
I'LnGi nij
''LnGkn| .23(167) 31(2.69)* 15(1.11) -21(1.31) -18(1.04) -07(.43) 53(1.42)
''LnGb n{ -14(.96) -18(1.67)* | -.16(1.27) -.01(.05) -13(.76) 49(2.97)* .98(2.50)*
' LnGpk n| .34(259)* | 34(3.05* | -18(1.23) | -.33(2.55)** 52(3.04) 72(2.01)*
''Ln Gk ni 42(2.73)* 58(1.92)*
''LnGdb ni 35(2.74) 40(1.91)*
1'LnGd ni
'LnRGD| .18(2.78)* -.05(1.51) -37(2.83) .05(.73)
'LnRGD| .01(11) -.07(2.55) -39(2.92)* 34(4.84)
I L rGRP, | .17(2.42)* - 15(4.51) 18(1.96)*
'LnRGD| - 11(3.76)*
'LnRGD| -12(3.27)
'LnRGD|
'LnRGD|
' PQS 17(2.04) .05(.52)* -22(.98) 43(1.52)
I PQS -.01(.09) -.99(1.14) -71(2.79) -01(.03)
' PQS 93(1.18) -.26(4.55)** -21(.76) 43(1.82)*
I PQS .09(1.21) -11(1.91)* -.43(1.90) -0.1(.56)
I P QS -27(3.29) -.06(1.06) -.12(.80)
I P QS -12(1.48) .10(1.80)* -.26(1.92)*
' PQS
I NEG 11(.77) 071.47) 1.61(1.72)* -.09(.48)
I NEG .06(.38) .15(1.28) 31(.32) -.35(.89)
I NEG 65(4.14) -17(1.99)** -.06(.06) -41(1.12)
I NEG -.20(1.15) -18 (2.07)** 1.24(1.50) -.05(.17)
I NEG 22(1.50) -17(2.42) -33(.94)
I NEG 65(4.62) 45(2.18)*
I NEG
Panel B: LongRun Estimates
Constant 3.36(10.73)** | 3.81(33.88)** | 3.44(81.21)** | 3.79(20.94)**| 4.43(4.34)* | 4.10(12.87)**| 4.41(21.82)* | 3.91(70.34)**
LnRGDR 109(1.12) .08(8.87)* -16(.78) -15(2.63)**
POS .06(1.16) .09(4.47)* -.01(.05) 01(.22)
NEG; 22(1.81)* .60(.93) 13.42(1.98)** 48(3.02)*
Panel C: Diagnostic Statistics
F 8.61% 11.81% 11.99% 4.29 2.46 13.58* 13.73* 2.35
ECM, -18(4.21)* | -39(6.29)* | -.79(5.00)* | -41(3.83)* | -12(2.18) | -.19(3.80)* | -.38(4.20)* | -1.32(3.14)
LM 47 1.45 55 37 16 251 7.05% 12.17%
RESET 41 31 2.18 2.16 01 2.30 1.93 45
CUSUMM S S S S S S S S
CUSUMSQ S S S S S S S Us
WaldShort 6.52* 13 5.15% 13
WaldLong 2.90* 64 1.10 98
Adjusted R 43 75 57 73 27 35 50 58
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Table 2 continued.

Kenya Korea Luxembourg Malaysia

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
I'LnGi nij
''Ln Gk ni 23(1.20) 20(1.3)
''LnGb ni -55(2.87)" 24(1.37)
''LnGk ni -21(1.17)
''Ln Gk ni -.46(2.59)*
''LnGdb ni -.35(1.98)*
1'LnGd ni
T'LnRGD| -01(.60) - 27(4.16) .08(.76) -.18(2.35)**
'Ln RGD| -07(.91)
'L n RR, .01(.07)
'LnRGD| -.21(2.90)*
'LnRGD|
'LnRGD|
'LnRGD|
' PQS -.005(1.73)* -30(3.75)* -11(1.08) -52(6.89)*
I PQS 30(4.10)* -.28(3.08)*
' PQS -.03(1.23) -34(4.32)*
I POSs -19(2.53)*
! PQS
' PQS
' PQS
I NEG 24(2.65)" -33(1.15) 76(2.61) 56(3.37)*
I NEG 18(2.40)* 62(2.10)* 07(.42)
I NEG 61(5.25)* 53(1.75)* 42(2.69)*
I NEG .08(1.52)
I NEG 18(3.77)*
I NEG 10(2.76)*
I NEG
Panel B: LongRun Estimates
Constant 4.05(4.93)* | 4.03(202.39)**| 4.05(18.73)** | 3.94(49.13)**| 3.08(40.73)** | 3.42(119.87)**| 3.98(72.28)** | 3.91(190.29)**
LnRGDR -.05(4.93)* -.05(@.70)* 12(5.74) -.06(5.09)**
POS -.12(6.55)* -.09(4.03)* .10(5.00)* .01(.10)
NEG, - 42(4.68)" LA2(1.97)* -22(57) .95(3.16)*
Panel C: Diagnostic Statistics
F 3.96 11.64% 1.03 2.45 6.05* 3.46 7.85% 13.20%
ECM, -28(2.14) | -1.16(6.70)*| -.11(1.23) -26(2.73) | -40(3.43)* | -39(3.29)* | -.38(4.03)* | -.47(6.33)**
LM 28 483 2.22 1.12 1.37 34 93 1.25
RESET 37 4.74% 76 4.20% 4.00% 26 37 4.15%
CUSUMM S S S S S S S S
CUSUMSQ S S S S S S S S
WaldShort 29.3% 02 10.94 29.4T
WaldLong 16.96 10 1.35 76T
Adjusted R .08 73 31 38 19 29 48 72
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Table 2 continued.

Malta Mauritius Mexico Morocco

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShordRun Estimates
I'LnGini
''LnGkn| -41(2.82)* | -75(6.11) | .48(3.20)** 18(1.49) | -.73(3.68)* 02(.11) .28(1.60) .26(1.69)*
T'LnGbni -19(1.16) .10(.74) -.69(3.15) .02(.09)
'LnGg ni -31(2.13)* -39(3.16) | -.69(2.96)* | -.44(2.28)**
'Ln Gk ni -.08(.66) ~64(3.28)" | -.97(4.04)**
T'LnGkni -61(5.87)" -.69(2.30)*
I'LnGd ni
IT'LnRGD| -04(2.82)* -.08(.69) -.03(.30) -01(.15)
T'LnRGD| -22(1.33) -.08(.74)
'LnRGD| -14(.84) -.07(.68)
'LnRGD| -10(.63) .10(1.05)
'LnRGD| .36(2.10)** -21(2.05)*
'Ln RGD| -31(2.13)* -13(1.29)
I'LnRGD |
I PQS -25(2.07) 35(2.27)* -.18(1.35) -.19(2.20)*
' PQS -27(1.95)* .01(.05) 31(2.33)*
T PQS -.28(2.0)** -.35(3.45)**
' PQS -39(3.16)**
' PQS -.08(.66)
I PQS -61(5.87)"
T PQS
I'NEG 2.28(L.71)* 59(2.53)** - 77(2.33) 60(2.77)**
I NEG 5.47(3.57)* -2.02(5.79)* 39(1.27)
I NEG 6.27(4.19F -1.23(4.87)* 76(2.67)
I NEG 5.71(3.84)** -1.44(5.52)* 1.54(4.50)**
I NEG 8.23(5.69)* -1.02(4.10)* 81(2.11)*
I NEG -59(2.83)*
I NEG
Panel B: LongRun Estimates
Constant 3.26(2.70)* | 4.39(4.11)** | 3.75(474)* 4.06(42.91)[ 2.75(3.59)** | 3.73(198.76) | 3.50(21.29)** | 3.86(259.64)*
LnRGDR, 26(.49) -02(.12) 30(1.29) 10(2.43)*
POS -17(.89) .10(2.53)** -.02(.47) 14(4.09)**
NEG; -76.16(.94) 4.24(8 52)* 1.21(5.77)* 37(2.20)
Panel C:Diagnostic Statistics
F 95 9.64* 3.02 14.96%* 95 5.19% 2.34 3.58
ECM1 -04(1.40) | -.06(5.55)* | -.08(1.68) | -.59(7.24)* 129(4 27y -17(2.13) -.25(2.99)
LM 14 04 0 1.19 1.67 41 81
RESET 3.30 01 0 10 08 1.96 2.48
CUSUMM S S S S S S S S
CUSUMSQ usS S S S S S us VS
WaldShort 35.29 5.08 573 8.05
WaldLong 1.56 524 52.2% .05
Adjusted R .39 .69 .19 75 69 11 28
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Table 2 continued.

Netherlands Norway Panama Philippines

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I'LnGi nij
'LnGinj .02(.13) .36(2.76) -.02(.10) .20(1.09) 51(2.90)**
'LnGp n i -.30(1.66)* 47(1.91) | 54(2.93)* 38(2.52)**
''LnGgn | -.25(1.45) 78(3.07) | .84(4.49)* 34(2.52)**
''LnGgni -.10(.61) .95(3.65)** | 1.16(605)* .10(.84)
''LnGp n | -43(2.98)* 37(1.57) 54(3.34)** -.26(1.83)*
I'LnGd ni
T'LnRGD| .02(27) -.01(.09) -10(1.13) -01(.11)
'LnRGD| -.27(2.08)* .21(1.90)
'Ln RGD| -.29(2.20)* .05(.44)
'LnRGD| -.34(263)** 21(1.80)*
'Ln RGD| -.20(1.45) -16(1.62)
'Ln RGD| -.27(2.00)*
'LnRGD|
' PQS .05(.53) -.02(.20) 11(.79) -.25(1.83)*
' PQS -.24(2.25)* .37(2.59)**
' PQS -.30(2.68)*
' PQS -.26(2.3FF
' PQS -17(1.48)
!l PGS -35(3.11)*
' PQS
I'NEG -62(.83) -5.83(1.11) -41(3.54) 47(2.51)**
I NEG 4.84(91) 21(1.48)
I NEG 13.43(2.51) 30(2.12)*
I NEG 1417247y 61(4.62)*
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant 3.06(28.80)** | 3.46(214.36)**] 3.17(51.84)** | 3.48(312.78)*| 3.63(21.06)* | 3.74(109.81)*| 3.82(37.55)** | 3.88(242.23)**
LnRGDR 12(4.68)** 11(11.10)** .04(.88) .01(39)
POS .07(2.94) .08(7.55)* .02(.88) -.04(2.28)*
NEG, -1.55(2.99)** -13.04(2.99)* -31(2.06)* -.27(2.89)*
Panel C: Diagnostic Statistics
F 301 4.43 434 10.18* 5.78* 9.06* 4.97 5.98*
ECM -33(2.75) | -51(3.62)* | -57(3.02)* | -1.01(5.81)| -.38(3.48)* | -.89(5.47)* | -.40(3.18)* | -.83(4.39)*
LM .08 0 .04 33 11 .60 0 .83
RESET 1.89 0 2.69 26 25 2.78* 1.28 58
CUSUMM S S S S S S S S
CUSUMSQ S S VS S us us us S
WaldShort 85 01 21 439
WaldLong 9.9 9.10° 1020" 8.87
Adjusted R 12 25 50 68 41 70 16 41
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Table 2 continued.

Singapore South Africa Spain Sweden

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
I'LnGi nij
''LnGkn| .56(4.29)* | 54(4.25* | -.34(1.14) 27(1.10) .16(1.10)
''LnGb ni -.25(1.06) .15(.59)
''LnGk ni -.03(.13) 37(1.62)
''Ln Gk ni -66(3.35)* | -.30(1.43)
''LnGdb ni -.30(1.45)
1'LnGd ni
' LnRGD| -20(2.94)* .07(1.05) -14(1.34)
'LnRGD| .08(1.06) 18(1.66)* -17(1.64)
'LnRGD| .09(1.56) -23Q2.17)
'LnRGD|
'LnRGD|
'LnRGD|
'LnRGD|
' PQS -.08(.88) -.08(.59) 54(3.04) -11(.84)
I PQS 07(.78) 19(1.54) .25(1.46)
I PQS 18(2.19)** -.26(1.94)* .08(.46)
I PQS .07(.81) .39(2.60)**
I P QS .05(.66)
' PQS
' PQS
I NEG -1.84(2.55)** -.09(.20) -4.15(2.53)* -63(1.24)
I NEG -6.86(3.12)*
I NBrw -4.04(1.94)
I NEG -4.86(2.58)*
I NEG -3.41(2.09)*
I NEG -3.14(1.89)*
I NEG
Panel B: LongRun Estimates
Constant 3.49(12.74)*| 3.45(57.68)*| 2.81(4.16)™ | 3.77(29.44)*| 3.79(21.17)**| 4.33(12.82)**| 2.2(13.67)* | 3.30(67.31)*
LnRGDR .03(.47) 22(1.64) -.03(.68) 16(3.31)*
POS -.10(4.52)* .05(.31) .04(1.26) .05(.40)
NEG, -5.58(6.20)** -55(.55) 4.61(2.06)* -.96(.73)
Panel C: Diagnostic Statistics
F 151 3.99 29 65 2.60 5.51* 1.12 1.39
ECM, -03(1.72) | -.24(3.58) 16(.77) -.45(1.36) -20(2.29) | -.69(4.23)* | -.09(1.42) -17(2.01)
LM 44 10 02 36 41 0 13 27
RESET 1.40 9.79% 6.21% 9.91* 36 22.02% 1.94 01
CUSUMM S S S S S S S S
CUSUMSQ S S S S Us S S S
WaldShort 5.88" .08 10.80° 87
WaldLong 29.06 1.89 43T 1.85
Adjusted R 51 62 34 31 .08 25 23 21
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Table 2 continued.

Turkey United Kingdom Uruguay Venezuela

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: Slort-Run Estimates
I'LnGi nij
''Ln Gk ni 24(1.45) -43(2.13)% | -.37(2.39)
''LnGb ni 28(2.73)* -45(2.07)* | -54(3.19)*
''LnGk ni 42(12) -38(1.77) | -61(3.31)*
''Ln Gk ni .35(2.80)* -37(1.65)* | -.68(3.26)*
''LnGdb ni ~3B(1.73)*
1'LnGd ni
'LnRGD| -14(1.83)* -.06(.52) -.05(.83) .05(.45)
'LnRGD| -15(1.75)* -23(2.01)* -17(1.87)* -.25(2.81)*
F'LnRGD| .06(.73) -27(3.46) -29(2.81)*
''Ln RGD| .22(2.83)* -32(3.94) .04(.32)
I LRGDP.4 -12(1.50) -.27(2.20)*
'LnRGD| -11(1.50)
'LnRGD|
' PQS -18(1.62) -11(.51) 30(3.37)* -.05(.33)
I PQS -22(2.24) 21(2.43) .07(.40)
' PQS .01(.04) 01(.13) -51(3.00)*
I PQS 19(1.84)* -14(1.70) .21(1.40)
I P QS 10(1.17) -.42(2.95)*
' PQS
' PQS
I NEG 15(.64) -29(52) -10(1.17) -2(.12)
I NEG - 78(4.31)
I NEG -.83(5.06)*
I NEG -59(3.70)*
I NEG -37(291)**
I NEG
I NEG
Panel B: LongRun Estimates
Constant 3.41(38.96)** | 3.72(84.27)** | 2.83(2.29)** | 3.22(128.50)*{ 2.39(50.95)** | 3.63(269.03)* -36.23(.07) | 3.72(60.46)**
LnRGDR 12(5.40)* .23(1.01) .34(29.84)* 10.64(.07)
POS 24(3.31)* 11(3.21)* 41(20.81)* -.04(.38)
NEG, 1.10(.56) -3.40(6.25)* .60(8.94)** -1.29(3.14)**
Panel C: Diagnostic Statistics
F 1.79 2.79 46 2.33 13.10% 18.49* 471 19.05*
ECM, -22(1.76) -.25(2.89) -.05(.97) -8(1.41) | -1.07(5.31F | -1.07(5.81)*| -.01(3.09)* | -.59(5.85)**
LM 10 2.89* 60 46 02 3.46* 01 25
RESET .90 1.16 31 7.80 3.78* 10.18* 1.14 82
CUSUMM S S S S S S S S
CUSUMSQ S S S S S Us S S
WaldShort 45 04 12.38 3.08
WaldLong 2.37 8.65" 1.70 2154
Adjusted R 31 40 10 .04 67 77 36 62

a.Numbers inside parentheses aadivs. **, * denote significance at the 5, 10% levels, respéctietye 10% (5%)
significance level when there is one exogenous variable (k=1), the uppenitlmaindlue of the F test is 5.05 (6.16).
These come from Narayan(2005, p. 1988) for our small sampl&’bzeumberinside the parenthesis nexEtivi.,

is the absolute value of thetio. Its upper bound critical value at the 10% (5%) sigu#itevel i2.93 {3.28) when

k=1 and these come from Banerjee.€1889, p. 276). In thnlinearmodel where k=2, these critical values change
to -3.20 {3.57)d. LM is Lagrange Multiplier test of residual serial correlation. It is distribAaditla one degree of

freedom (first order). Its critical value at 10% (5%) significance level is 2.70 (3.84). These critical valuedare also used
s i n cZdistiibttieny witha dne degrde aof feeed@n.RESET is Ramsay testfor
mi sspeci ficat i withonke tdegreesof freddant r i but ed

Wa

I d

tests
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Table3. Estimates ofinear andNon-linearGini-Growth Model (U.S. State Level)

USA

Alabama

Alaska

Arizona

L-ARDL |

NL -ARDL

L-ARDL

[ NL-ARDL

L-ARDL

[ NL-ARDL

L-ARDL

NL -ARDL

Panel A: ShotRun Estimates

nGi

n Gi

19(1.49)

20(1.58)

29(1.99)*

26(2.08)*

.09(.81)

n Gk

-19(1.76)*

n Gk

n Gi

ni
ni
ni
ni
ni
ni

n Gk

nGd ni

R ANC |

17(2.06)*

04(2.52)"

33(4.08)*

04(1.84)*

R P.C |

-.14(1.54)

R P& |

13(1.80)*

R P& |

R P& |

S|S|3(S|D5|o

R P.€ |

L
L
L
L
L
L
L
L
L
L
L
L
L
L

n RP.E |

25(2.30)"

05(2.31)*

106(2.22)*

04(1.67)"

PQsS

P Qs

PQs

PQs

P Qs

P Qs

NEG

-07(51)

34(1.18)

1.13(3.75)*

-05(.31)

N EG

N EG

N EG

N E&

N E&

!
!
!
!
!
!
!
!
!
!
!
!
!
!
' PQS
!
!
!
!
!
!
!
!
!
!
!
!
!

N E

Panel B: Long

tRun Estimates

Constant

-4.80(7.47)*

-1.11(4.10)*

-3.42(8.89)"

-29(.45)

-6.13(2.64)*

-99(6.51)*

-3.13(7.54)*

-1.00(3.96)*

LnRPCIN

41(6.45)"

28(7.18)*

34(2.41)*

.25(6.06)*

POS

31(2.34)"

36(2.99)**

A1(2.41)

20(2.05)**

NEG;

-80(.52)

2.55(.99)

1.26(1.52)

-29(.31)

Panel C: Diag

nostic Statistics

F

2.18

1.13

3.71

1.94

2.02

1.43

2.54

4.07

ECMu1

-08(2.07)

-09(1.99)

-16(2.68)

-13(2.14)

-10(1.57)

-15(2.61)

-14(1.92)

-18(2.58)

LM

1.35

.55

.08

.03

2.26

5.91**

.01

.68

RESET

.04

.27

3.09*

3.95%

1.46

4.81**

2.61

3.61*

QS(Q9

S(US)

S(US)

S(S)

3(S)

S(US)

S(US)

S(US)

S(US)

Adjusted R

.99

.99

97

97

.94

.94

97

.96

Panel D:Wald

Tests

XS:O

4.23*

6.36**

5.70**

3.38**

X3+:0

5.30**

5.34**

10.41**

2.79*

XS-:O

.26

1.39

4.62**

.10

WaldSR

2.81*

1.10

1.24

.33

WaldLR

.62

.78

.98

.35
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Table 3 continued.

Arkansas California Colorado Connecticut

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShortRun Estimates
I'LnGini
1'LnGdi ni .21(1.71)* 27(2.19)**
I'LnGpd ni
I'LnGg ni
I'Ln Gk ni
1'LnGsk ni
1'LnGd ni
' LnRPC| .04(2.12)* .29(2.94)** .42(3.32)** .12(3.88)**
I LRPCIN.1 -27(2.77)** -.37(2.73)**
I LnRPE| -.07(.48)
' LnRP€| -.33(2.34)**
I'LnRPZ| .46(3.33)**
' LnRPE| -.36(3.08)**
' LnRPE|
' PQS .03(1.22) .25(1.81) .54(2.88)** .10(2.86)**
I PQS -.25(1.50)
I PQS -.14(.79)
I PQS -.37(2.17)**
' PQS .36(2.12)**
' PQS -.52(3.40)**
I PQS
I NEG .72(1.45) .32(1.00) .22(.73) .05(.39)
! NEG -.88(2.40)** -.49(1.42)
! NEG .67(1.83)* -.69(1.97)**
! NEG -.48(1.36)
! NEG .57(1.70)*
I NEG
! NEG
Panel B: LongRun Estimates
Constant -2.80(5.99)**| -.80(2.07)** | -6.01(8.60)**| -1.09(3.6)** | -3.63(9.61)**| -71(6.20)** | -4.77(19.2)**| -.93(7.78)**
LnRRCIN; .22(4.66)** .52(7.75)** .29(8.17)** .39(16.61)**
POS .21(1.37) .38(1.72)* .32(6.34)** .36(5.23)**
NEG; .14(.09) -.70(.36) .96(1.52) .18(.39)
Panel C: Diagnostic Statistics
F 3.67 2.23 2.59 1.44 3.67 3.74 5.71* 4.66*
ECM1 -17(2.4y -.16(2.34) -.11(2.35) -.10(2.01) -.21(2.71) -.23(2.91) -.31(3.77)** -.28(3.16)
LM .46 .40 .34 1.79 .28 .97 .10 .16
RESET 3.36** 6.18** .03 .64 .13 1.48 1.85 2.12
QS(Q%) S(S) US(S) US(S) S(US) S(S) S(S) US(S) S(S)
Adjusted R .94 .94 .99 .99 .97 .97 .98 .98
Panel D:Wald Tests
x ;30 4,49** .03 .88 15.03**
x *%0 31 3.29* 1.01 8.16**
x 730 2.64 .04 4.01** .15
WaldSR 2.03 .01 1.04 .18
WaldLR .01 .39 1.17 .18
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Table 3 continued.

Delaware Florida Georgia Hawaii

L-ARDL NL -ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
'LnGh ni -30(2.30)** | -32(2.51)** .21(1.61) .10(.60)
'LnGpk ni -21(1.73)* -.26(2.06)** -.07(.42)
1'LnGk ni -.24(.58)
I'Ln Gk ni .12(.83)
1'LnGsk ni -.31(2.07)**
1'LnGd ni
Il'LnRPC| .20(1.52) .19(2.14)** .15(1.98)** .02(.17)
' LnRPEC| -12(1.06) -.05(.36)
I LnRPE| -.10(.86) -.16(1.27)
' LnRPE&| -37(3.29)** -.21(1.66)*
'LnRP&L| .29(2.65)* .07(.55)
' LnRPE| -.22(2.00)**
' LnRPE|
' PQS .48(2.43)** .26(1.94)* .23(2.31)** A2(2.24)**
I PQS -.13(.76) -.17(1.63) -.10(.62)
I PQS A17(1.11) -.08(.54)
I PQS -.46(3.11)** -.35(2.25)**
I PQS .51(3.41)** -.06(.40)
' PQS
' PQS
I NEG -.16(1.13) -.01(.10) .04(.42) -.65(1.67)*
! NEG
! NEG
! NEG
! NEG
I NEG
! NEG
Panel B: LongRun Estimates
Constant -3.11(2.53)**| -1.27(2.76)**| -5.73(2.51)**| -1.04(2.3)** | -4.06(3.79)**| -82(2.57)** | -2.64(8.36)** | -.77(14.58)**
LnRPCIN .24(2.53)** .51(2.24)** .34(3.19)** .20(6.48)**
POS .02(.12) .38(1.26) .33(2.13)** .300.93)*
NEG; -1.27(2.76)** -.17(.10) .51(.37) .75(.70)
Panel C: Diagnostic Statistics
F 1.81 2.13 3.09 2.38 5.49* 2.48 7.27** 6.08**
ECM1 -.13(1.64) -.13(1.65) -.26(1.64) -.06(1.10) -.05(1.29) -.08(1.56) -.34(3.81)** .32(1.94)
LM .18 .63 .57 .52 1.83 .04 1.18 .02
RESET 71 3.98** 1.61 1.12 3.70* 4,57 .01 1.36
QS(Q%) S(S) S(S) S(S) US(S) S(S) S(S) S(S) S(US)
Adjusted R .81 .83 .98 .98 .99 .99 .93 .94
Panel D:Wald Tests
x ;30 .18 457 3.93** 8.09**
x *%0 2.23 3.75* 21 4.65**
x 730 1.27 .01 .01 2.78*
WaldSR 2.27 2.01 17 .04
WaldLR 1.16 .14 .02 .24
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Table 3 continued.

Idaho Illinois Indiana lowa

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I InGini
'LnGhni| -21(1.80) -.19(1.74)* .04(.32) -.19(1.38) -.01(.06)
I'LnGpd ni .14(1.19) .06(.43) .21(1.42)
1'LnGk ni .06(.49) -.26(2.05)** -.26(1.93)*
I'Ln Gk ni -.05(.38) .16(1.32)
1'LnGsk ni -.37(2.87)**
I LnGini.s
Il'LnRPC| .20(1.53) .18(2.25)** .12(1.88)* .03(1.22)
' LnRPC| .18(1.36) -.09(1.48)
' LnRP&| -53(4.19)**
' LnRP€|
I'LnRPZ|
' LnRPE|
' LnRPE|
I PQS .25(1.28) .33(315)** .23(2.46)** -.02(.61)
I PQS -.01(.04)
! PQS -47(2.37)**
' PQS
' PQS
' PQS
' PQs&S
I NEG -.01(.01) -.13(1.24) -.13(1.52) -.54(2.50)**
I NEG .80(2.36)** .48(2.07)**
! NEG -.54(1.75) -.06(.27)
! NEG .11(.88)
! NEG .26(2.15)**
I NEG
! NEG
Panel B: LongRun Estimates
Constant -4.42(10.3)**| -.91(5.31)** | -5.62(7.62)**| -1.24(6.1)** | -4.40(8.80)**| -1.28(6.2)** | -2.87(4.19)**| -1.14{19.6)**
LnRPCIN .38(8.92)** .48(6.70)** .37(7.55)** .22(3.31)**
POS .23(1.91)* .25(1.74)* .13(.80) -.04(.59)
NEG; -.27(.39) -1.26(1.16) -.96(1.21) -.86(3.75)**
Panel C: Diagnostic Statistics
F 6.97** 4.43% 3.26 5.16* 3.79 2.73 1.94 447
ECM1 -.28(2.90) -.31(2.47) -.09(1.90) -.10(2.03) -.12(2.14) -.14(2.15) -.15(1.59) -.49(3.32)
LM .19 .38 .99 .50 .84 1.90 .58 .04
RESET .59 1.81 17 .49 .01 1.31 .14 1.42
QS(Q%) US(uSs) S(S) S(S) S(S) S(US) S(S) S(US) S(S)
Adjusted R .95 .95 .99 .99 .99 .99 .94 .95
Panel D:Wald Tests
x ;30 .39 5.07** 12 1.49
x *%0 31 9.93** 6.06** .37
x 730 .06 1.54 2.34 .25
WaldSR .19 8.66** 7.02** .29
WaldLR .75 2.49 2.95** 23.49**
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Table 3 continued.

Kansas Kentucky Louisiana Maine

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
' LnGin|
'LnGhin| -21(1.68)* -.20(1.51)
I'LnGbd ni
I'LnGk ni
'LnGihni
'LnGkni
I'LnGd ni
'LnRPC| -01(.10) .03(1.89)* .15(1.09) -.15(.79)
' LnRP.C| -.18(1.96)* -.26(1.85)*
' LnRPg| -17(1.80)* -.01(.03)
'L nRPE| -.29(1.96)**
' LnRP.L| -.08(.61)
'L nRPE| -.17(1.53)
'L nRPE|
! PQS .05(.35) .01(.72) -.11(.60) .09(2.16)**
' PQS -.31(2.01)** -22(1.22)
! PQS .05(.32) -.23(1.24)
' PQS .16(.93) .01(.01)
' PQS -.43(2.63)** -.45(2.44)**
' PQS -.31(1.92)*
' PQs
' NEG -.34(.82) -47(.76) .66(1.16) -.44(1.03)
! NEG -.06(.15) 1.40(2.11)** -.17(.32)
! NEG A7(1.27) .05(.10)
' NEG -.80(2.32)** -1.02(1.85)*
' NEG .58(2.03)** 1.21(2.03)**
! NEG .60(1.98)**
! NBs
Panel B: LongRun Estimates
Constant -3.37(10.5)**| -79(3.2)** | -2.99(5.66)**| -1.39(4.9)** | -3.38(7.85)** -.07(.07) -3.26(14.2)** | -1.06(7.91)**
LnRPCIN .27(8.72)** .23(4.46)** .28(6.19)** .25(11.27)**
POS .21(1.79)* .08(.78) .31(1.9) .16(2.25)**
NEG; -.02(.02) -2.65(1.73)* 1.83(.55) -.84(1.11)
Panel C: Diagnostic Statistics
F 5.48* 2.11 3.69 2.57 4.12 2.53 12.71* 7.88**
ECM:.1 -.25(2.92) -.21(2.22) -.15(2.26) -.21(2.84) -.18(2.80) -.12(1.62) -48(4.59)** -.53(4.45)**
LM .05 1.65 .01 .03 .25 46 1.04 1.01
RESET 2.90* .36 .98 1.97 1.04 9.91** 6.41 6.70**
QS(Q%) S(S) S(S) S(S) S(S) S(US) S(US) S(S) US(US)
Adjusted R .96 .97 .95 .95 .97 .98 91 .91
Panel D:Wald Tests
x ;30 4.46** 3.56* 5.31** .63
x *%0 2.21 .52 11.12** 4.69**
x 730 A1 .99 .30 1.06
WaldSR .01 .96 1.72 1.73
WaldLR .05 3.56* .23 2.12
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Table 3 continued.

Maryland Massachusetts Michigan Minnesota

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
1'LnGdi ni .18(1.39) -17(1.31) -.25(2.10)** -.19(1.44)
I'LnGpd ni .21(1.67)*
I'LnGg ni
I'Ln Gk ni
'LnGk ni
! lnGinit.e
' LnRPC| .04(2.21)* .27(2.43)** .05(2.07)** .03(1.51)
' LnRPC| -.29(2.66)**
I LnRPE| .17(1.66)*
' LnRP€|
I'LnRPZ|
' LnRPE|
' LnRPE|
' PQS .03(1.24) .36(2.62)** -.08(.76) .20(1.92)*
I PQS -.23(1.39) .18(1.67)*
I PQS -.10(1.01)
I PQS 24(2.41)*
' PQS
' PQS
' PQS
I NEG -.21(1.28) .01(.04) .12(1.25) -.19(1.61)
! NEG
! NEG
I NBts
! NEG
I NEG
! NEG
Panel B: LongRun Estimates
Constant -3.48(8.1)** | -1.20(5.1)** | -4.16(11.3)**| -.93(2.4)** -5.35(7.3)** | -1.20(5.8)** | -2.92(6.8)** -1.02(9.9)**
LnRPCIN .27(6.66)** .34(9.61)** .46(6.32)** .22(5.48)**
POS .16(1.78)* .32(1.81)* .06(.24) .10(1.27)
NEG; -1.19(1.14) .08(.04) -1.00(1.11) -1.15(1.44)
Panel C: Diagnostic Statistics
F 3.26 2.08 3.33 2.73 1.02 1.77 4.13 3.00
ECM1 -.16(2.23) -.18(2.45) -.17(2.43) -.15(2.12) -.11(2.0 -.12(2.00) -.12(1.70) -17(2.13)
LM .92 .53 .02 1.88 .01 .52 .70 77
RESET .29 1.05 2.69 1.88 1.18 3.03** .66 .01
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .97 .97 .98 .98 .98 .98 .98 .98
Panel D:Wald Tests
x ;30 4.88** .92 4.27%* 2.27
x *%0 1.54 44 1.12 3.68*
x 730 1.63 .01 1.57 2.59
WaldSR 2.41 .07 1.53 5.05**
WaldLR 1.96 .02 2.51 3.06**
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Table 3 continued.

Mississippi Missouri Montana Nebraska

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
1'LnGdi ni .13(1.04) .29(2.60)**
'LnGhk ni .34.77)* .30(2.69)**
1'LnGk ni .14(1.10)
I'Ln Gk ni -.04(.35)
'LnGk ni -34(2.68)**
'LnGd ni
' LnRPC| .30(2.30)** .04(2.25)** .09(2.56)** -.16(1.39)
' LnRPC| .12(.92) -.18(1.74)*
' Ln RP&| -.24(2.08)**
'LnRPE| -21(1.80)*
I'LnRPZ|
' LnRPE|
' LnRPE|
' PQS .31(2.03)** .05(1.69)* .04(1.01) -.27(1.78)*
I PQS .06(.37) -19(1.12)
I PQS -.48(3.13)** .22(1.36)
I PQS -.31(1.98)* -.32(2.27)**
I PQS -.07(.42)
! PQsS -.53(3.62)**
' PQS
I NEG 50(1.77)* .06(.32) .57(1.19) .09(.29)
! NEG -.11(.40)
! NEG -.70(2.55)**
! NEG .62(3.04)**
! NEG
I NEG
! NEG
Panel B: LongRun Estimates
Constant -3.18(5.9)** -.09(.2) -3.81(7.3)** -.83(4.1)** -4.75(7.5)** | -1.01(10.0)**| -3.00(9.6)** -.91(7.0)**
LnRPCIN .26(4.89)** .31(6.10)** .41(6.56)** .23(7.73)**
POS .31(3.28)** .33(1.95)* .14(1.05) .10(1.57)
NEG; -2.07(1.69)* A42(.31) -.82(1.38) -.37(1.08)
Panel C: Diagnostic Stastics
F 3.89 6.25** 3.80 2.01 3.96 3.41 6.83** 7.21%*
ECM1 -.18(2.50) -.24(4.14)** -.13(2.34) -.14(2.33) -.23(2.96) -.32(3.39) -.33(3.52)* -.42(3.78)*
LM .13 4,78** .34 42 43 .01 1.25 .39
RESET 4.34* 3.76** 1.07 .96 .01 3.35** .01 1.10
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(Us) S(S)
Adjusted R .96 .96 .97 .97 .94 .94 .92 .94
Panel D:Wald Tests
x ;30 .01 5.05** 6.54** 3.80*
x *%0 4.76** 2.84* 1.01 1.81
x 730 3.12* .10 1.42 .04
WaldSR 5.07** .01 1.23 .52
WaldLR 2.39 .01 4,23 2.75*
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Table 3 continued.

Nevada New Hampshire New Jersey New Mexico

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
'LnGh ni -704.17)** .46(2.86)** -.38(3.28)** -.43(3.44)** .17(1.35) .04(.32) -.20(1.59) -.20(1.58)
' LnGk ni -.60(3.56)** .37(2.48)** .21(1.68) .05(.35)
'LnGkn| .55(3.48)* -.40(2.88)** -.02(.14)
' LnGhkn| -48(3.32)* -.25(1.92)* -.12(.82)
'LnGk ni -28(2.32)** | -26(2.39)** -.35(2.79)**
'LnGd ni
Il'LnRPC| -.03(.45) .31(2.19)** .08(3.21)** .10(2.46)**
' LnRPC|
I LnRPE|
' LnRP€|
I'LnRPZ|
' LnRPE|
' LnRPE|
' PQS .35(1.47) 35(1.87)* .61(4.23)** -40(1.11)
I PQS .26(1.70)*
I PQS -.02(.14)
' PQS .08(.60)
' PQS .41(2.96)**
' PQS
' PQS
I NEG -.11(.32) .28(1.02) -.88(3.03)** .95(1.69)*
! NEG .56(1.38) -.31(1.23)
! NEG .82(2.23)** A17(.72)
! NEG .06(.16) -.76(3.17)**
! NEG .84(2.16)**
I NEG .39(1.52)
! NEG
Panel B: LongRun Estimates
Constant -4.81(1.57) -1.36(8.5)** | -3.76(9.3)** -.78(3.0)* -4.54(17.7)** | -1.93(2.3)** | -3.61(9.0)** -.43(1.5)
LnRPCIN .37(1.11) .30(7.64)** .37(14.99)** .30(4.46)**
POS -17(.71) 44(1.80)* .29(2.14)* A42(4.23)**
NEG; -2.64(2.40)** 1.54(.77) -2.7(.95) 2.65(1.55)
Panel C: Diagnostic Statistics
F .59 6.76** 440* 3.45 2.68 5.96** 2.80 3.23
ECM1 .07(.66) -.33(2.33) -.22(2.33) -.18(1.67) -.22(3.22) -.13(1.67) -.35(2.84) -.36(2.92)
LM .76 .06 .50 .48 .01 .80 .07 .07
RESET .82 3.88** 44 .73 1.70 2.33 2.11 1.94
QS(QY S(S) S(Us) S(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .84 .96 .95 .95 .99 .99 .90 .90
Panel D:Wald Tests
x ;30 .20 4,82 10.33** 6.07**
x *%0 2.17 3.51* 12.34** 1.22
x 730 9.32** 1.05 9.99** 2.85*
WaldSR 6.47** .04 13.70** 3.15*
WaldLR 8.24** .39 1.30 190
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Table 3 continued.

New York North Carolina North Dakota Ohio

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL

Panel A: ShorRun Estimates

nGi

n Gi .06(.48) .06(.48) -20(1.58)

n G 21(1.75) 22(1.72)*

n G ~22(L.78)* | -.22(1.70)*

n Gm

S|S|(S|S|S5|5

RPC| .41(4.78)** .18(1.89)* -.09(1.94)* .06(2.44)**

RP.C | -10(2.07)*

L
L
L
L
L
L
L
L
L
L
L
L
L
L

NEG -14(1.18) 46(1.90)* -10(1.81)* -07(53)

N E«

N E&

N EG

N E G

N E«&

!
!
!
|
|
|
|
I
!
!
!
I
|
|
TPQS 56(4.92)" 102(1.20) -08(1.42) 04(1.22)
|
|
|
|
!
!
!
|
|
|
|
|
I

NEG

Panel B: LongRun Estimates

Constant 6.59(5.9)* | -1.27(6.2)* | -3.40(4.5)* | -93(4.6)* | -2.83(7.6)* | -88(26.2)* | -4.80(10.4)*| -1.10(5.39)**

LnRPCIN 57(5.34)" 27(3.58)" 22(6.00)* 40(8.86)**

POS 32(2.75)* 19(1.39) 01(.28) 25(1.64)

NEG, -1.19(1.30) -41(31) -.20(1.96)* -45(51)

Panel C: Diagnostic Statistics

F 2.66 3.83 2.13 1.07 3.60 7.22%* 5.24** 3.5

ECM.y -07(1.97) -12(2.50) -08(150) | -09(1.40) | -25(2.88) | -50(4.70)* | -.15(2.49) -.15(2.38)

LM .28 .05 A2 .01 A5 A1 .01 .01

RESET .24 .04 1.62 2.08 .05 2.15 .26 .57

QS(Q9) S(S) S(S) 3(S) S(S) US(US) S(S) S(S) S(S)

Adjusted R .99 .99 .97 97 91 91 .98 .98

Panel D:Wald Tests

x 30 22.85** 3.59* 6.59* 5.98*

x %0 24.22** 1.44 2.02 1.49

x 730 1.38 3.61* 3.27* .28

WaldSR 13.83** 3.27* .05 .94

WaldLR 3.42* .26 15.82** 91
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Table 3 continued.

Oklahoma Oregon Pennsylvania Rhode Island

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
'LnGhni -.18(1.50)
I'LnGpd ni
I'LnGg ni
I'Ln Gk ni
1'LnGsk ni
1'LnGd ni
Il'LnRPC| .04(2.28) .08(2.57)** .05(2.30)** .13(4.22)**
' LnRPC|
I LnRPE|
' LnRP€|
I'LnRPZ|
' LnRPE|
' LnRPE|
' PQS -.02(.10) A43(2.78)** A1(2.8)** .18(1.10)
I PQS -.10(.59) -.02(.12) .19(1.02)
I PQS -.14(.83) .48(2.96)** .21(1.47)
' PQS -.03(.20) .13(.92)
I PQS .15(.92) .28(2.05)**
I PQS -.47(2.85)** .37(2.64)**
I PQS
I NEG .01(.04) -.25@.09)** -.64(1.75)* -.68(2.55)**
! NEG
! NEG
! NEG
! NEG
I NEG
! NEG
Panel B: LongRun Estimates
Constant -3.40(7.0)** -.76(6.2)** -4.37(11.0)**| -1.07(16.9)**| -4.58(10.3)**| -1.03(2.9)** | -4.07(19.1)**| -1.21(15.5)**
LnRPCIN .28(5.71)** .36(9.32)** .38(8.80)** .33(15.84)**
POS .22(2.95)** .21(3.91)** A1(4.74)* .18(4.53)**
NEG; .02(.03) -.73(2.25)** .22(.16) -1.06(2.98)**
Panel C: Diagnostic Statistics
F 3.31 2.20 3.62 4,54~ 472 3.89 10.37** 9.66**
ECM1 -.16(2.52) -.21(2.45) -.21(2.71) -.34(3.59)* -.14(2.34) -.13(2.22) -.39(4.29)** -.64(5.37)**
LM .14 A4 .01 1.08 .80 .01 91 3.35*
RESET 17 3.09* 1.24 2.65 .04 .19 7.62** 1.65
QS(QY S(S) S(S) S(US) S(S) S(S) S(S) S(S) S(S)
Adjusted R .96 .96 .97 .97 .99 .99 .96 .97
Panel D:Wald Tests
x ;30 5.22** 6.59** 5.30** 17.80**
x *%0 2.78* 9.14** 6.15** 11.20%*
x 730 .01 4.37* 3.07* 6.49**
WaldSR 2.64 10.39** 5.08** 11.16**
WaldLR .18 11.65%* .02 15.42**
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Table 3 continued.

South Carolina

South Dakota

Tennessee

Texas

L-ARDL |

NL -ARDL

L-ARDL | NL-ARDL

L-ARDL | NL-ARDL

L-ARDL | NL-ARDL

Pa

>

el A: ShorRun Estimates

nGini

nGini

nGk ni

nirnG.;

nGg ni

nGk ni

nGé ni

RPC|

103(1.93)*

-04(51)

03(2.17)*

.08(.82)

R P.C |

-24(2.72)*

-16(1.67)*

R P& |

-08(1.01)

-23(2.60)*

R P& |

-.20(2.96)**

- 222.47)"

R P& |

S|D|3(3|D5|o

R P.€ |

|t I 8 1 Yt Y I o o

n RPE |

34(2.01)*

-01(.08)

102(.99)

15(1.14)

PQS

-12(.77)

-.26(1.95)*

P QS

- 44(2.96)"

-25(1.90)*

PQs$

-29(2.30)*

PQs

P Qs

P Qs

NEG

21(.56)

-.25(1.65)*

1.33(2.31)*

-02(.16)

N E«

79(2.26)"

-17(1.22)

N EG

12(.86)

N EG

-28(2.85)"

N E«&

NEG

!
!
!
!
!
!
!
!
!
!
!
!
!
!
' PQS
!
!
!
!
!
!
!
!
!
!
!
!
!

N E&

Panel B: Long

tRun Estimates

Constant

-3.41(5.9)"

67(:3)

2.99(8.5)* | -1.17(15.3)*

-3.17(6.7)* | -1.19(2.9)**

321(7.8)* | -.72(5.9)"

LnRPCIN

28(4.75)"

24(7.00)*

25(5.40)"

27(6.85)"

POS

47(1.30)

-01(.08)

.14(1.16)

24(3.58)"

NEG;

5.28(.77)

-60(3.75)*

-1.8(.81)

-10(.17)

Panel C: Diag

nostic Statistics

F

3.24

1.28

4.80 8.23**

2.86 1.90

3.57 3.35

ECM.1

-11(2.08)

-06(1.12)

-29(356)* | -48(4.71)"

-13(2.32) | -.14(2.43)

-15(3.07) -16(2.83)

LM

.84

1.27

.03 1.36

.38 .03

.79 .69

RESET

.33

5.12

74 6.8**

91 2.56

A1 .30

QS(Q9

S(S)

S(US)

US(US) S(S)

S(S) S(S)

S(S) Us(S)

Adjusted R

.97

.97

.93 .94

.97 .97

.98 .98

Panel D:Wald

Tests

x ;30

3.73*

6.16**

4.72%*

8.85**

X 50

.86

.01

.99

8.45**

x 730

3.61*

3.48*

5.37**

.03

WaldSR

3.25*

3.41*

5.27**

6.59**

WaldLR

.55

29.30**

.90

.39
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Table 3 continued.

Utah Vermont Virginia Washington

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorfRun Estimates
I'LnGini
'LnGhni -.28(1.89)*
'LnGh ni -.16(1.16)
1'LnGk ni -.01(.05)
I'Ln Gk ni -.32(2.36)**
1'LnGsk ni -.33(2.44)**
1'LnGd ni
' LnRPC| .06(1.80)* .08(3.04)** .02(1.56)* A42(4.16)**
' LnRPC| -21(2.17)
I LnRPE| .18(1.85)*
' LnRP€| -.15(1.53)
I'LnRPZ|
' LnRPE|
' LnRPE|
' PGS .04(1.20) A7(2.57)** .01(.68) .49(3.81)**
I PQS .04(.21)
I PQS .10(.55)
I PQS 21(1.17)
' PQS .51(2.85)**
I PQS
I PQS
I NEG -.03(.12) -.69(2.13)** .73(2.13)** -.07(.54)
! NEG 71(2.21)* -.92(2.17)**
! NEG .78(2.50)** .70(1.50)
! NEG .50(1.62)
! NEG 1.17(3.71)**
I NBis
! NEG
Panel B: LongRun Estimates
Constant -4.56(8.3)** | -1.35(11.4)**| -3.19(12.4)**| -1.52(4.9)** | -2.82(5.2)** | -1.09(2.9)** | -4.19(11.3)**| -1.06(8.7)**
LnRPCIN .39(7.15)** .25(9.80)** .21(4.08)** .40(9.78)**
POS .12(1.48) .01(.06) 12(.74) .31(3.71)**
NEG; -2.30(3.24)** -2.65(1.92)* -1.61(.61) -.38(.50)
Panel C: Diagnostic Statistics
F 5.16* 4.02 7.05** 2.60 3.57 .86 3.47 3.08
ECM1 -.15(2.01) -.33(3.82)** -.30(3.27)* -.26(2.13) -.09(1.75) -.08(1.35) -.16(2.18) -.18(2.34)
LM .01 .34 1.01 .80 .07 A7 .67 .02
RESET .01 4.67* 7.40 2.64 72 .67 .01 .10
QS(Q%) S(S) S(S) US(S) S(S) S(S) S(S) S(US) S(US)
Adjusted R .98 .98 .95 .95 .98 .98 .98 .98
Panel D:Wald Tests
x 30 3.24* 9.25%* 2.45 1.71
x *%0 1.45 8.19** 46 14.54**
x 730 12.70%* 4 55 .56 .29
WaldSR 12.32** 8.02** .52 8.75**
WaldLR 14.67** 4,45 49 1.05
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Table 3 continued.

West Virginia Wisconsin Wyoming District of Colombia
L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL

Panel A: ShorRun Estimates
'LnGin|
'LnGhn| .22(1.74)* .27(2.16)** -.36(2.53)** -.24(1.88)* -.25(1.91)*
'LnGbni -.35(2.50)**
'LnGgni -.19(140)
'LnGihni
1'LnGk ni
1'LnGd ni
' LnRPC| .04(1.82)* .02(.31) .02(.58) .38(2.50)**
' LnRP.LC| -.15(1.92)* -.26(1.75)*
'L nRP&|
' LnRPE|
'L nRP.L|
'L nRPE|
I L rPRIN:s
! PQS 42(1.98)** .02(1.24) .04)1.53) .54(2.73)**
! PQS
' PQS
' PQS
! PQS
! PQs$S
' PQs
! NEG -1.48(2.74)** -.13(.78) -.38(1.76)* -.10(.24)
! NEG .33(1.40) 63(1.79)*
! NEG .68(3.03)** A42(1.14)
' NEG .40(1.76)* .79(2.18)**
! NEG .39(1.69)*
! NEG .66(2.15)**
' NEG
Panel B: LongRun Estimates
Constant -3.43(5.1)** | -1.44(3.5)** | -3.71(8.7)** | -1.07(5.7)** -3.93(173) -.98(60.9)** | -3.81(7.9)** | -1.08(8.2)**
LnRPCIN .27(4.09)** .30(7.36)** .34(1.64) .30(6.70)**
POS .22(1.35) 19(1.71)* .06(1.72)* .12(1.15)
NEG; -1.74(.84) -.92(.83) -1.39(7.23)** -1.09(1.55)
Panel C: Diagnostic Statistics
F 3.00 2.0 4.14 2.99 .30 11.74** 2.01 2.83
ECMt1 -.14(2.24) -.14(2.37) -.13(2.11) -.14(2.00) -.06(.67) -.63(5.75)** -.24(2.13) -.30(2.68)
LM .05 74 .26 13 1.02 49 24 .10
RESET 24 1.34 .06 .92 19 6.16** 31 .83
QS(QY S(S) S(S) S(S) S(S) S(US) S(S) S(S) S(S)
Adjusted R .95 .96 .99 .99 .95 .97 .94 .95
Panel D:Wald Tests
x ;30 3.71* 1.33 .33 .36
X *%£0 3.90** 1.55 2.36 7.50**
x 730 7.51** .61 10.10** .45
WaldSR 8.20** .95 9.63** .01
WaldLR 1.04 1.23 85.44** 4.01**

a.Numbers inside parentheses aadivs. **, * denote significance at the 5, 10% levels, respéctivetye 10% (5%)
significance level when there is one exogenous variable (k=1), the upper bound critical value of the F test is 4.93 (6.04).
These ome from Narayan(2005, p. 1988) for our small sampte $ize rumberinside the parenthesis nexE@iVi.,

is the absolute value of thetio. Its upper bound critical value at the 10% (5%) significance-98|{3.28) when

k=1 and these confeom Banerjee et.g11989, p. 276). In thnlinearmodel where k=2, these critical values change
G With one degrelewt |
freedom (first order). Itgitical value at 10% (5%) significance level is 2.70 (3.84). These critical values are also used for
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Table4. Estimates of Linear ainbn-linearGini-Volatility Model (@ Countries)

Austria Belgium Bolivia Canada

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
'LnGI N
'L nGkN -.08(.64) .23(1.53) A1(2.42)* .34(2.49)**
I'Ln GlaN -.07(.50) .16(1.10) .30(1.64)
' LnGlsN| .33(2.22)* | .42(3.03)*
' L nGlkaN
'LnVOL .01(2.61)** .01(.60) .01(.38) .01(2.73)**
'LnV@L -.01(.58) .01(2.04)**
''LnV®L| -01(2.16)*
'LnV®L | -.02(3.60)**
'LnV@L
I PQS .93(2.82)** .21(.99) .98(1.14) 1.15(5.10)**
! PQS .84(2.12)**
! PQS
' PQS
' PQ
! NEG -1.684.54) -.07(.30) -.02(.02) .33(1.90)*
! NE&
I NEG
! NE&
! NE&
Panel B: LongRun Estimates
Constant 5.40(.39) 3.48(751)** | 3.85(12.4)** | 3.55(71.8)**| 4.00(14.05)**| 3.83(125)** 3.75(1.62) 3.54(D1)**
LnVOL; .40(90) .03(.53) .02(.35) -.06(.09)
POS -44(1.75) 1.36(.98) 1.91(1.16) 1.84(5.89)**
NEG; 1.72(9.05)** -.45(.33) -.03(.02) .53(1.79)*
Panel C: Diagnostic Statistics
F 1.65 8.94** 97 2.03 2.03 4.51* .07 5.75**
ECM1 -.01(.15) -98(5.16)** | -.05(2.32) -.15(2.06) -16(1.23) -51(3.22) -.01(.19) -.63(5.99)**
LM 1.28 .46 .04 .01 3.17* 4.08** .69 .84
RESET 3.22* .09 .01 .04 1.65 8.76** 73 3.12*
QS(QY S(S) S(S) S(S) S(S) S(US) S(US) S(S) S(S)
Adjusted R .92 .94 .98 .98 .64 .78 .94 .97
Parel D: Wald Tests
X j=30 2.57 .36 .15 11.86**
x &0 11.33* .99 1.30 26.06**
X 730 20.61** .09 .01 3.60*
WaldSR 21.03* 1.61 3.80* 34.24*
WaldLR 158.10** 7.29** 7.34* 408.24**
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Table 4 continued.

Chile Colombia Cyprus Ecuador

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
! LnGINI .1 .29(1.67)* A48(3.17)** .02(.09) .32(1.95)*
! LnGINI 2 .39(2.04)** .70(4.24)**
! LnGINI 3
! LNGINI ¢4
! InVOL; .01(.62) .01(.24) .01(2.81)** .01(.50)
! InVOL4 -.01(.86)
! InVOL:.p -.02(2.29)**
! InVOL..3
! InVOLi4
! PQS .73(3.37)** .04(.30) .55(2.47)** .90(1.20)
! PQS 1.41(2.65)** .59(2.34)**
! PQS 1.59(2.84)**
! PQS 1.85(2.76)**
! PQS
' NEG -.15(.82) -1.20(2.4)** .02(.15) -52(2.16)**
' NEG -.55(2.68)** 1.29(4.57)**
! NE& -.73(3.22)** 1.12(1.58)
! NEG
! NEG
Panel B: Long-Run Estimates
Constant 3.98(14.09)*| 3.68(296)** | 3.84(46.7)** | 3.77(819)** | 3.81(124)** | 3.70(73.4)**| 3.63(13.87)**| 3.77(60.5)**
LnVOL; .04(.48) .01(.25) .04(4.72)** -.01(.83)
POS 1.49(7.05)** -1.48(3.3)** -.20(.54) -1.25(.90)
NEG .67(3.87)** -2.76(5.8)** .05(.15) -1.93(1.61)
Panel C: Diagnostic Statistics
F 1.23 12.98** .96 9.01** 4.00 6.15** .99 4.31
ECM.1 -.08(1.19) -75(5.29)** -13(1.44) -.87(5.03)** | -.40(3.28)* -.40(2.85) -.13(1.37) .27(2.33)
LM 7.78** .68 4.91* 0.27 .04 .01 .06 .04
RESET .19 .01 1.46 .01 .63 .99 3.45* .43
QS(Q9 US(Us) S(S) S(S) S(S) us(s) S(US) S(US) S(US)
Adjusted R .87 .93 .82 91 .81 .83 .76 .73
Panel D:Wald Tests
x ;30 .38 .06 7.87* 2.20
X i*%0 11.37* 7.47% 10.31** 1.43
x 730 13.32* 231 .02 4.69**
WaldSR 15.84* 3.04* 6.38** 3.57*
WaldLR 185.49** 90.13** 2.73* 1.92
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Table 4 continued.

Finland France Greece Hong Kong

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I LnGINI
I LNGINI 1.1 -.01(.11) -.39(1.63)
I LNGINI 1.2 .01(.05)
I LNGINI .3 .33(2.58)**
I LNGINI 1.4
I InVOL, -.01(2.30)** .01(.66) .01(.14) -.0(1.05)
I InVOL1 .01(1.63)
I InVOL2 .01(.87)
! InVOL.s 01(2.21)**
I InVOLy4
' PQS .076(.50) .83(.80) .12(.70) -1.15(1.25)
I PQS -70(2.01)** -1.71(1.78)*
I PQS -.80(2.56)** 1.85(1.99)**
I PQS -47(1.64)
' PQS
I NEG -73(2.24)** .27(.30) .60(1.8)*
I NEG .57(1.83)* .10(.08)
I NEG .27(.87) -.11(.10)
I NEG 1.39(4.36)** -1.70(1.58)
I NEG
Panel B: LongRun Estimates
Constant 1.23(.20) 3.43(260)** | 3.68(37.5)** | 3.57(181)* [ 3.77(21.13)**[ 3.72(123)** | 3.16(3.20)** | 2.58(19.38)**
LnVOL, -.57(.35) .01(.73) .01(.12) -.28(.88)
POS .24(.55) 1.94(.97) 3.26(1.47) 1.90(1.04)
NEG; -71(1.57) .62(.31) 2.73(1.29) -6.48(3.44)**
Panel C: Diagnostic Statistics
F 3.79 4.09 1.29 1.14 .56 2.68 .68 1.44
ECM.1 -.02(35) -.31(3.06) -.30(2.39) -43(2.16) -.09(.78) -.22(1.92) -.03(1.33) .30(2.24)
LM .28 54 .79 .35 .99 .01 27 1.29
RESET .08 .03 52 .67 21 11 4.25% 6.77*
QS(Q9% S(S) S(S) S(US) US(US) S(S) S(S) S(S) S(S)
Adjusted R .90 .95 67 .60 73 79 .98 98
Panel D: Wald Tests
x {30 1.08 43 .02 1.09
x %0 24 64 4.10% 4.81*
X 30 6.64** .09 3.28* .60
WaldSR 6.21** 1.36 4.06* 61
WaldLR 40.82** 2.49 2.62 100.36**
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Table 4 continued.

Hungary Indonesia India Ireland

L-ARDL NL -ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
! LnGINI .1 .33(1.85)* .31(1.68)* .29(1.83)* 40(2.22)**
! LnGINI 2 -.06(.34)
! LnGINI 3 .39(1.85)*
! LNGINI ¢4
! InVOL; .01(1.99)** .01(.69) .01(.15) -.01(1.19)
! InVOL4
! InVOL:.p
! InVOL..3
! InVOLi4
! PQS .66(1.34) .55(2.37)** -.30(1.10) -.21(.53)
! PQS .15(.48) .59(2.28)**
' PQS -.37(1.18)
! PQS
! PQS
' NEG .38(1.04) .10(.24) .22(.93) 11(.21)
' NEG -1.20(3.6)** -.94(1.70)*
! NE& -.03(.09)
! NEG 87(2.47)**
! NEG
Panel B: LongRun Estimates
Constant 9.23(.62) 3.22(153)** | 3.94(48.6)** | 3.91(177)** | 3.94(74.19)**| 3.94(78.6)**| 3.43(21.55)**| 3.58(104)**
InVOL, 1.13(.38) .01(.76) .01(.15) -.04(1.06)
POS 5.05(4.11)** -.22(.28) -1.78(.65) -1.23(.54)
NEG 1.06(.84) 97(1.14) -1.29(.65) -1.09(.49)
Panel C: Diagnostic Stastics
F 3.29 7.91* 1.52 2.92 3.17 3.15 2.90 1.52
ECM.1 -.01(.41) -.36(2.93) -.27(1.90) -.32(2.41) -.20(2.42) .13(1.18) -.14(1.93) -17(2.12)
LM .09 .01 .01 .06 .99 .01 .01 51
RESET 8.07** 5.00** 4,19* 2.18 .03 .18 .32 .04
QS(QY S(S) S(S) S(US) S(S) S(S) S(S) S(S) S(S)
Adjusted R .97 .99 .54 72 73 73 .83 .84
Panel D: Wald Tests
x ;30 3.96** .48 .02 141
X i*%0 1.81 31 .54 .28
x 730 1.08 6.35** .86 1.20
WaldSR 13 4.03** .02 .45
WaldLR 331.52** 6.97** R .08
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Table 4 continued.

Iran Israel Italy Jordan

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I LnGINI
I LNGINI 1.1 .34(2.18)** 19(1.11) -19(.97) .31(2.00)**
I LNGINI 1.2 .04(.23) -.07(44) -.46(2.89)**
I LNGINI .3 .35(1.98)** .36(2.23)* | -.42(2.24)**
I LNGINI 1.4
I InVOL, .01(.63) .01(1.05) -.01(1.10) -.01(1.42)
I InVOL1 .03(1.89)*
I InVOL2
! InVOL.s
I InVOLy4
' PQS -.24(.98) .71(1.40) .91(.75) -.18(.60)
' PQS 4.43(2.91)**
' PQS 2.73(2.00)**
! PQsS 2.32(1.68)*
' PQS
I NEG .75(2.06)** .08(.65) -2.76(3.4)** -.75(3.79)**
I NEG .98(2.78)** 24(2.52)**
I NEG 44(1.23) -02(.20)
I NEG -.31(2.93)**
I NEG
Panel B: LongRun Estimates
Constant 3.50(30.4)** | 3.85(78.7)** [ 4.09(7.57)** | 3.65(334)** [ 3.50(38.2)** | 3.39(49.1)**| 3.76(35.4)** | 3.93(185)**
LnVOL; -.08(2.28)** .06(.55) -.02(1.14) -.3(1.03)
POS -.84(1.12) 1.59(7.05)** -8.07(3.0)** -2.43(4.31)**
NEG; -.87(1.38) .02(.25) -7.21(3.1)** -1.56(3.79)**
Panel C: Diagnostic Statistics
F 4.07 4.88** 1.50 10.48** 2.56 4.68* 2.39 7.35%*
ECM.1 -.23(3.11)* -.28(3.29)* -.07(.94) -.85(4.72)** -25(2.14) -.38(3.27)** -.18(1.65) -.48(3.69)**
LM .35 37 .63 1.22 .80 .04 .38 33
RESET 1.33 .99 4.22%* 1.73 .01 1.10 .01 2.88*
QS(Q9 S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .90 91 87 .93 .62 .69 .69 .78
Panel D: Wald Tests
x {30 3.15* 1.11 1.20 2.02
x %0 .95 1.96 8.14** .36
X 30 7.79% .01 11.42%* 14.37*
WaldSR 9.83** 1.46 9.72% 2.77*
WaldLR .01 88.06** 2.09 15.60**
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Table 4 continued.

Kenya Korea Luxembourg Malaysia

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
! LnGINI .1 -.25(.87) -.32(1.84)* .31(1.64) .49(3.04)**
! LnGINI 2 .45(1.59) -.30(2.02)** .32(1.58)
! LnGINI 3 -.38(1.28) -.21(1.29)
! LNGINI ¢4
! InVOL; .01(.58) .02(2.86)** -.02(2.91)** -.01(.73)
! InVOL4 -.01(2.87)** .01(2.03)**
! InVOL:.p -.01(2.15)** -.01(1.92)*
! InVOL..3 -.01(2.68)** .01(1.51)
! InVOLi4
! PQS .35(1.71)* 72(2.99)** - 70Q2.34)* .07(.33)
' PQS .34(1.91)* .10(.26)
' PQS .22(1.44) 46(1.22)
! PQS 21(1.12) .74(1.80)*
! PQS
' NEG .30(1.60) 13(.74) -.55(1.64) 77(1.24)
' NEG -.05(.68) .67(1.96)**
! NE& -.13(1.69)* 84(2.43)**
! NEG -.21(2.43)**
! NEG
Panel B: LongRun Estimates
Constant 3.95(174)* | 4.17(14.1)** | 3.75(20.1)** | 3.59(51.1)**| 4.46(2.09)** | 3.39(256)** | 3.59(21.4)** | 3.74(37.2)**
LnVOL; .03(3.37)** .03(.61) .35(.48) -.02(.60)
POS -.01(.01) 1.22(.93) -.48(1.25) -.5(.02)
NEG .50(.91) .94(.78) -1.80(4.8)** 44(.18)
Panel C: Diagnostic Statistics
F 3.10 2.54 241 1.64 .84 9.04** 2.60 1.15
ECM.1 -41(2.24) -.33(1.16) -11(2.19) -.14(2.04) .03(.53) -.52(4.32)** -.17(1.89) -.16(1.75)
LM .06 1.71 41 3.11* 49 21 1.17 44
RESET .01 .45 .03 31 2.36 .62 .93 .78
QS(Q9 S(S) S(US) US(us) S(S) S(S) S(S) S(S) S(S)
Adjusted R 73 71 .90 .89 .92 .95 .82 .86
Panel D: Wald Tests
x ;30 8.39** 8.16** 8.50** 46
x *50 5.00** 8.97** 5.51** .18
x 730 A2 .55 2.43 1.54
WaldSR 2.07 4.02** 5.60** .04
WaldLR 1.09 .16 160.16** 1.29
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Table 4 continued.

Malta Mauritius Mexico Morocco

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I LnGINI
I LNGINI 1.1 -52(2.95)** | -44(2.38)* | .47(2.85)** 32(1.87)* | -.42(2.00)** .72(3.59)** A43(2.67)**
I LNGINI 1.2 .32(1.59)
I LNGINI .3 .32(1.71)*
I LNGINI 1.4
I InVOL, -.03(3.03)** .02(1.56) -.01(.01) -.04(3.68)**
I InVOL1
I InVOL2
! InVOL.s
I InVOLy4
' PQS -1.68(2.13)** .63(1.11) .07(29) -.35(1.76)
! PQS
' PQS
! PQsS
' PQS
I NEG -1.13(1.14) 1.02(2.26)** -.24(.58) -.61(2.66)**
I NEG 2.61(2.54)** .23(.44) .91(2.09)**
I NEG -.61(.59) 1.09(2.40)** .95(1.49)
I NEG 1.65(1.62)
I NEG
Panel B: LongRun Estimates
Constant 5.84(1.73)* 6.83(.08) 4.03(29.5)** | 3.79(39.3)**| 3.87(9.98)** [ 3.72(332)** | 3.76(197)** | 3.89(302)**
INVOL; .63(.69) .09(2.70)** -.01(.01) -.04(7.48)**
POS 473.5(.04) 3.10(1.30) .07(.29) -.61(2.25)**
NEG; 528.3(.04) 3.34(2.75)** -.98(3.59)** -106(5.50)**
Panel C: Diagnostic Statistics
F 3.78 5.44** 2.08 1.19 34 4.88* 7.56** 3.35
ECM.1 .05(.67) .01(.04) -.18(2.39) -.20(1.78) -.07(.57) -92(3.81)** | -.92(4.14)** -.58(3.26)*
LM 13 81 .63 .55 1.93 17 .05 .02
RESET 1.23 5.87** 2.72* .20 1.8 3.72* 1.75 .34
QS(Q9 S(S) S(US) S(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .83 87 .94 .95 74 .80 .85 .89
Panel D: Wald Tests
x {30 9.21* 2.43 .01 13.51*
x %0 4.57* 1.24 .08 3.10*
X 30 .99 6.52%* 2.54 7.05%*
WaldSR 2.45 2.10 2.04 4.30*
WaldLR .01 .03 83.71** 6.94**
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Table 4 continued.

Netherlands Norway Panama Philippines

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
! LnGINI .1 -.33(1.7p
! LnGINI 2 -.28(1.49)
! LnGINI 3
! LNGINI ¢4
! InVOL; .01(2.32)** .01(.20) .01(.82) .01(2.78)**
! InVOL4
! InVOL:.p
! InVOL..3
! InVOLi4
! PQS 1.43(3.27)** -.06(.15) .59(1.64) .35(1.89)*
' PQS
' PQS
! PQS
! PQS
' NEG .38(1.08) .31(.47) -.95(2.45)** .28(1.61)
' NEG
! NE&
! NEG
! NEG
Panel B: LongRun Estimates
Constant 2.89(6.66)** | 339(123)** | 3.70(7.24)** | 3.46(228)** | 4.00(18.18)**| 3.77(150)** | 3.96(90.5)** | 3.83(246)**
LnVOL; -.14(1.52) .02(.20) .04(.75) .03(2.56)**
POS 3.84(2.53)** -17(.15) .10(.15) .93(1.96)**
NEG 1.03(.90) -1.72(1.57) -.45(.69) .72(1.58)
Panel C: Diggnostic Statistics
F 2.26 2.88 .16 2.46 1.82 142 6.95** 3.12
ECM.1 .10(1.14) -.37(2.83) -.05(.86) -.37(2.72) -.14(1.59) -.33(1.44) -.38(3.37)** -.38(2.89)
LM 72 .30 .06 1.37 1.59 14 22 A2
RESET 1.69 4.96** .07 A1 .01 2.44 .01 .33
QS(QY S(S) S(S) USs(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .87 .89 .90 .90 .78 .81 .58 .55
Panel D: Wald Tests
x ;30 5.40** .04 .67 7.75**
X i*%0 10.71* .02 2.69 3.56*
x 730 1.17 .22 5.99** 2.59
WaldSR 11.15* 31 7.11* 1.30
WaldLR 28.70** 40.03** 3.63* 1.60
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Table 4 continued.

Singapore South Africa Spain Sweden

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
! LnGINI .1 .59(4.03)** .51(3.56)** .76(3.61)** -28(1.55) -.26(1.79)* .29(1.57) A44(2.36)**
! LnGINI 2 -.28(1.82)* -.26(1.73)* .64(3.30)**
! LnGINI 3 .78(4.59)**
! LNGINI ¢4
! InVOL; .01(1.79)* .01(.04) .01(.42) -.01(1.59)
! InVOL4 -.01(2.70)** .01(2.15)** .01(1.45)
! LnVOL.p .02(2.69)** .01(1.77)*
! InVOL..3
! InVOLi4
! PQS 76(2.70)** -.24(.82) -.88(1.35) -.02(.05)
! PQS .37(.46)
I PQS 33(.45)
! PQS -2.98(4.3)**
! PQS
' NEG -.03(.16) .63(1.20) .84(.97) -.42(1.36)
' NEG .88(1.48) .80(1.05)
! NE& 1.86(3.31)** 1.63(2.21)**
! NEG .79(1.44) 1.59(2.16)**
! NEG
Panel B: LongRun Estimates
Constant 3.65(28.5)** | 3.48(28.9)** | 4.41(3.97)* | 3.57(805)** | 3.22(6.35)** | 3.11(1.99)* | 3.00(10.59)**| 3.30(214)**
LnVOL; .02(.52) .14(.55) -.10(.89) -.09(1.29) -.05(.05)
POS .44(.30) -.21(.89) -8.70(.41) 1.23(1.33)
NEG -.25(.16) -1.15(5.6)** -8.78(.42)
Panel C: Diagnostic Statistics
F 2.78 2.62 2.69 9.51** 3.80 .50 1.93 2.59
ECM.1 -.13(3.51)** -12(2.71) -.05(.75) -1.15(4.9)** -.15(1.26) -.06(.54) -.10(1.51) -.34(2.67)
LM .20 .05 .39 3.20* 21 1.92 181 .26
RESET .02 .19 .64 2.32 49 19 .62 .97
QS(QY S(S) S(S) S(US) S(S) S(S) S(S) S(S) S(S)
Adjusted R .94 .92 .87 .92 73 .85 .89 .89
Panel D: Wald Tests
x ;30 3.20* 3.38* 8.82** .98
X i*%0 7.29%* .67 2.30 .01
x 730 .03 7.49** 7.82** 1.84
WaldSR 6.77** 8.20** 6.52** 4. 71
WaldLR 1.05 294+ .01 18.54**

76




Table 4 contirued.
Turkey United Kingdom Uruguay Venezuela

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorfRun Estimates
! LnGINI
I LnGINI 1 4.63(1.93)** -3.05(.74)
! LnGINI 2 -17.58(1.93)*| -13.45(3.22)*}
! LnGINI 3 25.52(3.00)**
! LNGINI ¢4
! InVOL; .01(1.56) -.01(.13) 1.66(3.31)** .01(.07)
! InVOLyy -.03(2.30)**
! IbVOLy.p -.03(2.49)**
! IVOLy3 -.04(3.32)**
! InVOLi4
! PQS .48(1.40) -.37(.54) -9.89(.96) .06(.16)
I PQS 1.75(2.17)** 39.87(2.35)** 1.12(1.97)**
I PQS 1.07(2.18)**
' PQS
' PQS
I NEG .40(1.38) .28(.41) 84.43(7.18)** -1.01(2.67)**
! NEG -.66(1.07) 50.08(2.53)**
! NEG 1.10(1.98)* 61.67(310)**
! NEG 17.11(1.00)
! NEG
Panel B: LongRun Estimates
Constant 4.08(35.1)* | 3.79(107)** | 3.62(8.89)** | 3.43(42.6)**| 3.61(11.49)** 1.07(.13) 4.33(24.5)** 3.60(79.5)**
LnVOL .07(2.00)** -.01(.14) -.04(.43) .16(3.31)**
POS 191(2.23)** -50(.17) 37.03(.35) -1.22(.90)
NEG; 1.60(1.57) -2.50(1.25) 17.23(.35) 2.91(1.77)*
Panel C: Diagnostic Statistics
F 1.92 1.55 46 1.78 4.03 9.21** 4.59 3.21
ECM.1 -.19(2.35) -.25(1.70) -.06(1.24) -.25(1.90) -5.89(2.40) 1.32(.32) -.26(2.40) -.35(2.73)
LM 43 1.93 31 .01 .22 .01 .03 .25
RESET .63 3.17* 3.75* 4.20** 23.04** 22.90** 1.89 .01
QS(QY) S(S) S(US) S(S) S(S) S(S) S(S) S(S) S(US)
Adjusted R .86 .84 .96 .97 A7 .92 .86 .89
Panel D: Wald Tests
x ;330 2.42 .02 10.93** 10.84**
x 50 1.97 2.13 2.54 4.08**
x 730 1.92 .16 15.50** 7.15**
WaldSR .30 1.23 10.32** 5.64**
WaldLR .50 3.81* 12 17.38**

1. Numbers inside parentheses agdits. **, * denote significandahe 5, 10% levels, respectively.

2. Atthe 10% (5%) significance level when tisenee exogenousriablgk=1), the upper bound critical value
of the F test is 4.88 (5.91) and 4.23(5.02) for (k=2) when we have two exogenous variables. These come from
Narayan (2005, p. 1988) for our small sample size

3. The rumberinside the parenthesis next to ECM the absolute value of thetio. Its upper bound critical
value at the 10% (5%) significance lev2Il98 {3.28) when k=1 and these come from Banetjalg1989, p.

276). In thenonlinearmodel where k=2, these critical values chanr8e2®{3.57).

4. LM is Lagrange Multiplier test ¢&Withone degrdeuoafleedsner i al
(first order). Its critical valueld% (5%) significance level is 2.70 (3.84). These critical values are also used for
Wal d t est s si rrdistibutidm with one Hegree ohfreedem. a ¢

5. RESETisRams&y t est f or mi s s pec ?vith anededree of freediot i s di

stribut

77



Tableb. Estimates dfinear andNon-linearGini-Volatility Model (U.S. State Level)

USA Alabama Alaska Arizona

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
I LnGINI ¢
I LNGINI 1.1 .25(1.78)* 24(1.73)* 16(1.12) -.07(.52)
I LNGINI 1. .227(1.87)* -.34(2.62)**
I LNGINI .3
I LNGINI 1.4
I InVOL, -.01(.77) .01(.38) .01(1.68)* .02(2.44)**
I InVOLy -.01(1.08)
! InVOL2 .01(1.34)
I LnVOL.3
! InVOLy4
' PQS -.32(1.75)* .68(1.91)* .29(1.68)* -.08(.35)
I PQS -.28(1.43) -.61(2.29)**
I PQS -.49(2.00)**
! PQsS
! PQS
I NEG .43(1.56) -.39(1.64) .25(1.51) .53(1.59)
I NE@G .87(2.66)**
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant .60(.22) -75(4.77)** -12(.11) -.94(21.4)** .65(.33) -.54(1.56) -21.10(.17) | -.71(10.20)**
LnVOL; .16(.30) .10(.35) .32(.63) -3.89(.17)
POS 1.9(.68) 17(.22) 4.45(.89) 2.22(1.58)
NEG -.61(.29) -1.64(2.1)** 3.92(.73) .96(.67)
Panel C: Diagnostic Statistics
F .06 1.08 46 2.37 3.30 .87 3.42 3.62
ECM.1 -.01(.55) -.07(1.31) -.02(1.01) -.24(2.18) -.03(.77) -.06(1.00) .01(.16) -.19(2.40)
LM .38 24 .01 .78 .87 1.05 14 11
RESET 6.32%* 3.19* 1.22 .06 15 .01 .36 81
QS(Q9% S(US) S(US) S(S) S(US) US(US) S(US) S(S) S(S)
Adjusted R .99 .99 .97 .97 91 91 .97 97
Panel D: Wald Tests
SIED .08 .15 2.82* 5.93**
x %0 5.08** 3.66* 2.82* 6.05**
X 30 2.45 2.70% 2.28 7.77*
WaldSR 5.24** 5.83** 14 10.26**
WaldLR 23.93** 68.15** 23 56.91**
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Table 5 continued.

Arkansas California Colorado Connectiaut

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnGINI ¢
I'LnGINI 11 -.25(1.89)*
I LnGINI 2 -.28(2.13)**
I'LnGINI 3 -.27(2.05)**
I LNGINI 1.4
I InVOL, 01(.59) -01(.15) -01(.26) -01(1.21)
I InVOL1
I InVOL:.»
I InVOL3
I InVOL4
I PQS .19(.92) -.61(2.90)** -.59(1.80)* -.01(.04)
I PQS -51(1.50)
' PQS
' PQS
' PQS
I NEG -11(.54) .35(1.17) 1.09(2.25)** -21(1.32)
I NEG
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant -.25(.49) -.81(12.92)** 1.09(.40) -.86(4.70)** .03(.01) -.76(19.4)** 5.44(.09) -.91(10.21)**
LnVOL: .08(.59) .25(.51) -.16(.18) 2.81(.01)
POS .72(.95) -.70(.34) 1.36(1.22) -.05(.04)
NEG;: -.43(.57) 3.10(1.31) -.03(.03) -1.83(1.42)
Panel C: Diagnostic Statistics
F 1.24 2.60 .04 1.58 .01 3.20 141 341
ECMu1 -.05(1.35) -27(2.77) -.01(.65) -.07(1.4p -01(.27) -.21(2.76) .01(.10) -.12(1.93)
LM 1.30 .01 .33 .59 .07 251 .02 .76
RESET .01 1.25 2.58 .66 .01 .35 .01 21
QS(Q% US(S) S(US) S(US) S(US) S(S) US(US) US(US) US(S)
Adjusted R .93 .93 .99 .99 .95 .95 .98 .98
Panel D: Wald Tests
x ;X0 .34 1.32 .07 1.47
X *50 .84 8.43** 5.82** .01
x 730 .29 1.36 5.05** 1.75
WaldSR 5.70** 5.84** 7.85** 3.29
WaldLR 47.32%* 18.30** 47.63** 32.52*
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Table 5 continued.

Delaware Florida Georgia Hawaii

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 -30(2.32)* | -.26(2.07)** | .99(53.50)* .21(1.60) 31(1.91)*
I LNGINI 1.2
! LnGINI .3
! LNGINI ta
I InVOL, .01(.05) .01(.66) .01(.26) -.01(.75)
I InVOLyy -.01(2.70)**
! InVOL:.,
! InVOL.3
I InVOL.a
' PQS 15(.74) -18(.77) -.06(.37) 221(.91)
' PQS -.63(2.15)** -.39(2.20)**
' PQS -.67(2.46)** .27(1.58)
' PQS -.44(1.60)
! PQS
' NEG -1.43(3.00)** .66(1.88)** .29(1.01) -.99(1.84)*
I NEG .55(1.15) 1.29(2.37)*
I NEG .16(.35) -.99(1.71)*
I NEG -1.35(3.13)**
! NEG
Panel B: LongRun Estimates
Constant -.60(1.61) -.84(8.61)** 1.70(.30) -.67(6.90)** 6.04(.16) -.84(21.5)** -.20(.77) - 72(21.19)*
LnVOL; .01(.05) .39(.38) 1.32(.18) .11(1.62)
POS .91(.78) 2.67(2.43)* .69(1.24) 1.15(.84)
NEG;: -.04(.04) 74(67) -.80(1.44) .46(.28)
Panel C: Diagqrostic Statistics
F .92 1.70 .28 4.29* 71 3.99 2.63 1.70
ECMu1 -.06(.99) -.17(2.06) -.01(.41) -.19(3.06) -01(.18) -.24(3.10) -.09(2.04) .18(2.00)
LM 6.99** A1 A1 .50 48 .01 2.37 .01
RESET 1.38 17 .36 14 2.54 .06 A7 4.71**
QS(Q9 S(US) S(US) S(S) S(S) S(S) S(S) USs(S) S(S)
Adjusted R g7 .82 .98 .98 .99 .99 .92 .93
Panel D: Wald Tests
x ;X0 .01 43 3.56* 57
X *50 .55 7.31%* 4.82** .83
x 730 6.67** 3.56* 1.01 .46
WaldSR 7.11* 8.06** 3.98** .69
WaldLR 7.14* 102.32* 274.32* 2.93*
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Table 5 continued.

Idaho Illinois Indiana lowa

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnGINI ¢
I'LnGINI 11 -.46(3.59)** -.29(2.35)** -.20(1.41)
' LnGINI 1 -.29(2.29)** -.04(.33) .04(31)
I'LnGINI 3 -35(2.85)* | -.27(2.11)*
I LNGINI 1.4
I InVOL, 01(.07) .01(.63) 01(1.17) .01(1.45)
I InVOL1
I InVOL:.»
I InVOL3
I InVOL4
I PQS .21(.92) -.30(1.39) -.70(2.38)** .28(1.61)
I PQS -.35(1.63) -1.44(3.6)**
' PQS -1.05(3.0)**
' PQS -.75(2.30)**
' PQS
I NEG -.52(1.93)* .69(2.24)** .25(.82) .11(.55)
I NEG .47(1.58)
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant -.27(.23) -.88(47.03)** 1.25(.33) -72(4.12)** 12.67(.08) -.90(83.3)** 17(.21) -.69(3.77)**
LnVOL: -.02(.08) .28(.43) 2.77(.08) .22(.99)
POS .39(.93) 2.69(1.09) 1.55(5.85)** 1.19(1.27)
NEG;: -.95(2.27)** .60(.24) -46(1.97)* A7(47)
Panel C: Diagnostic Statistics
F .22 7.47** .22 1.52 1.01 9.73** .83 2.17
ECM.1 -.02(.73) -.54(4.28)** -.01(.54) -.08(1.52) -.01(.09) -56(5.09)* | -05(1.49) -.24(2.12)
LM .32 3.83* .38 .29 1.93 .46 .35 44
RESET .03 .02 2.72* 2.36 .53 5.45** .13 .23
QS(Q% S(US) S(S) S(S) S(S) US(S) S(US) S(US) S(US)
Adjusted R .93 .93 .99 .99 .98 .99 .93 .93
Panel D: Wald Tests
x ;X0 .01 .40 1.37 2.11
x %0 .85 4.72* 16.62** 2.58
x 730 3.74* 5.03** 3.32* .30
WaldSR 15.88** 7.02%* 15.40** 2.74*
WaldLR 226.19** 26.75** 1011.3** 23.83*
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Table 5 continued.

Kansas Kentucky Louisiana Maine

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 .29(2.29)* 23(1.68)* | -.33(2.63)**
' LnGINI 1 .30(1.91)*
I'LnGINI 3 .30(1.84)*
! LNGINI ta
I InVOL, 01(1.52) .01(1.26) 01(1.24) -.01(.10)
! InVOLiq
! InVOL:.,
! InVOL.3
I InVOL.a
' PQS -.01(.04) .13(.64) -.12(.49) .27(.98)
' PQS - 74(1.93)* -.72(2.26)**
' PQS -.55(1.39) -.73(2.48)**
' PQS -.68(2.17)**
! PQS
I NEG 1.44(3.68)** -.18(.69) 1.37(3.17)** -.29(1.12)
I NEG -.54(1.28)
' NE& 1.08(2.56)**
! NE&
! NEG
Panel B: LongRun Estimates
Constant .95(.39) - 71(11.91)* -.09(.19) -.83(15.1)** .25(.29) -.79(25.0)** -.64(1.28) -.87(44.86)**
LnVOL; .36(.65) .14(1.09) 20(.96) -.01(.10)
POS 3.27(2.66)** .50(.61) 1.92(3.82)** .54(1.06)
NEG;: 1.62(1.37) -.70(.78) 46(.91) -.57(1.10)
Panel C: Diagnostic Statistics
F 91 4.8* 1.38 2.59 1.07 5.22%* 49 5.26**
ECM1 -.20(.71) -.24(2.74) -.01(.18) -.25(2.59) -03(1.22) | -50(3.98)** | -.06(1.36) -51(4.24)**
LM 2.65 5.37** .19 .26 .09 .01 3.10* 71
RESET .01 .83 .01 .24 2.46 .01 .80 3.84**
QS(Q9 S(US) S(S) US(S) S(S) S(US) S(US) USs(S) S(S)
Adjusted R .96 .96 .95 .95 .97 .97 .89 .90
Panel D: Wald Tests
x ;X0 2.31 1.59 1.54 .01
x %0 3.95** A1 9.22** 97
X 730 10.84** A7 10.08** 1.24
WaldSR 10.16** 4.67** 12.19* 14.10**
WaldLR 78.31* 43.40** 493.60** 120.07**
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Table 5 continued.

Maryland Massachusetts Michigan Minnesota

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 -21(1.59) 11(.87) -.27(2.09)**
' LnGINI 1 .18(1.37) A43(3.46)*
I'LnGINI 3 .19(1.50)
! LNGINI ta
I InVOL, -01(1.78) -01(1.44) .01(.03) .01(1.00)
I InVOLyy -.01(1.55)
! InVOL:.,
! InVOL.3
I InVOL.a
' PQS -.01(.08) -572.47)** -42(1.87)* 40(1.70)*
' PQS -.38(1.66)* -.58(2.22)**
I PQS -.49(1.92)*
| PGS -41(1.76)*
! PQS
I NEG -.35(1.55) .38(1.19) 52(2.02)** 71(2.43)*
I NEG
! NE&
! NE&
I NEGta
Panel B: LongRun Estimates
Constant .71(.25) -.91(19.29)** 3.51(.18) -.86(11.3)** .36(.09) -.90(99.1)** .05(.09) -.81(13.58)**
LnVOL; 27(.47) .69(.20) .02(.03) .14(1.02)
POS -.6(.09) -.04(.03) .78(3.29)** 43(.61)
NEG;: 1.57(D1)** 1.80(1.45) -.66(3.02)** -.83(1.04)
Panel C: Diagnostic Statistics
F 27 2.75 A1 2.66 .01 9.39** .06 3.42
ECM.1 -.01(.55) .22(2.78) -.01(.21) -.14(2.35) -.01(.38) -.63(5.27)** -.03(1.31) -.19(2.83)
LM .01 1.07 .01 .28 .06 .01 .09 1.12
RESET .26 .01 .65 .01 .55 14 .01 .13
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
Adjusted R .96 .96 .98 .98 .98 .99 .97 .97
Panel D: Wald Tests
x ;X0 3.18* 5.14** .01 1.01
x %0 .01 9.10** 8.11** 2.90*
X 730 2.39 1.42 4.08** 5.92**
WaldSR 6.83** 6.63** 9.09** 7.11*
WaldLR 73.07* 56.15** 1210.9** 64.25**
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Table 5 continued.

Mississippi Missouri Montana Nebraska

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 29(2.27)* -.20(1.54) .14(.90) -.18(1.43)
' LnGINI 1 42(3.04)* 26(1.74)*
I'LnGINI 3 .25(1.84)* 31(2.2p
! LNGINI ta
I InVOL, 01(.13) -.01(.30) .01(.99)
! InVOLq -.02(1.92)* -.01(2.38)**
! InVOL:.,
! InVOL.3
I InVOL.a
' PQS .27(1.23) -.06(.34) .37(1.85)* .01(1.31) -.39(.73)
! PQS
' PQS
' PQS
! PQS
I NEG -.26(.47) -.31(1.55) .28(.85) .69(1.58)
I NEG -.94(2.18)* -41(1.39) -77(1.79)*
I NEG -.58(1.95)*
I NEG .58(1.84)*
! NEG
Panel B: LongRun Estimates
Constant -.41(.53) -.92(25.92)** .78(.26) -.88(17.6)** .04(.05) -.91(21.0)** -.06(.11) -.75(13.75)**
LnVOL; .03(.16) .30(.44) .16(.79) .15(.98)
POS .62(1.33) -.32(.33) .71(1.87)* 1.25(2.23)**
NEG; - 76(1.75)* -1.68(1.71)* -41(1.08) .08(.15)
Panel C: Dagnostic Statistics
F .58 5.44* .23 1.96 75 4.16 .78 5.08**
ECM.1 -04(1.15) | -.44(4.15)* -.01(.59) .19(2.29)** -.05(1.41) -52(3.32)* -.07(1.73) -44(4.07)**
LM 1.66 .83 .01 .48 74 .16 1.31 .01
RESET 0.9 4.27** 1.04 .22 .01 .02 2.00 .24
QS(Q9 S(S) S(S) US(S) S(S) S(S) S(S) S(US) US(US)
Adjusted R .93 .94 .97 .97 .93 .95 .90 91
Panel D: Wald Tests
x ;X0 1.70 4.11** 1.00 1.71
x %0 1.52 12 3.43* 54
x 730 3.38* 2.40 .03 .02
WaldSR 4.40** 4.71** A5 .13
WaldLR 162.22** 57.83* 204.29** 108.52**
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Table 5 continued.

Nevada New Hampshire New Jersey New Mexico

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 -A7(3.84)* | -21(1.66)* | -.53(4.44)* | -33(2.74)* -.34(2.74)**
I LNGINI 1.2 -.31(2.45)**
I'LnGINI 3 -32(2.67)**
! LNGINI ta
I InVOL, 01(.61) .01(.15) -01(.54) .01(.28)
I InVOLyy -.02(2.47)**
! IDVOL., -.02(2.07)**
! InVOL.3
I InVOL.a
' PQS .11(.54) -.27(1.38) -.01(.02) .27(.92)
! PQS
' PQS
' PQS
! PQS
' NEG -.63(2.20)** -.61(2.66)** -.16(1.08) -.45(1.27)
I NEG
! NE&
! NE&
' NBta
Panel B: LongRun Estimates
Constant -4.54(.29) -.92(25.0)** .75(.42) -.87(31.6)** -.48(.27) -.87(9.16)** -.40(.82) -.84(24.03)**
LnVOL; -.55(.23) .32(.76) -.27(.29) .04(.28)
POS .23(.54) -.98(1.16) -.02(.02) .59(.94)
NEG;: -1.34(23)** -2.25(2.5)** -1.77(1.21) -.93(1.38)
Panel C: Diagnostic Statistics
F 12 5.72** .64 3.24 24 1.75 74 5.39**
ECMu1 .01(.25) -.47(3.60)** -.02(.81) -.27(2.60) -01(.40) -.09(1.70) -.07(1.52) -.49(3.97)**
LM 5.54** .01 .04 .02 A2 1.40 2.63 73
RESET .08 31 1.37 1.05 22 .01 .05 .89
QS(Q9 S(US) S(S) S(S) S(S) USs(S) S(S) S(S) S(S)
Adjusted R .94 .95 .95 .95 .98 .98 .88 .88
Panel D: Wald Tests
x ;X0 .38 6.58** .29 .08
X *50 .30 1.90 .01 .85
X 730 4.85** 7.05** 1.17 1.60
WaldSR 11.87* 6.79** 2.37 11.17*
WaldLR 212.10** 74.86** 23.96** 79.16**
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Table 5 continued.

New York North Carolina North Dakota Ohio

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnGINI ¢
I'LnGINI 11 21(1.52) .04(.27) .09(.71) -.33(2.58)**
I'LnGINI 1 .18(1.38) .29(2.20)*
I'LnGINI 3 -.26(1.97)**
I LNGINI 1.4
I InVOL, -.01(.16) .01(.17) -.02(1.64) -01(.12)
I nVOL1 .01(.45)
! InVOL:., .03(2.79)**
I nVOLs .02(1.54)
I InVOL4
' PQS .05(.42) .01(.54) -27(1.32) .01(.11)
I PQS -14(57)
' PQS .39(1.49)
' PQS
' PQS
I NEG -.08(.51) -.30(1.66)** -.10(.80) -.15(.91)
I NEG
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant -1.84(.35) | -.78(7.15)** -.21(.20) -94(19.9)* | -842.75)* | -82(25.9)** -.42(.29) -.89(12.85)*
LnVOL, 11(.17) .04(.17) -11(.94) -.05(.12)
POS .78(.43) .03(.05) .22(.98) 13(.11)
NEG; -1.13(.55) -1.20(2.1)** -.17(.80) -1.25(1.10)
Panel C: Diagnostic Statistics
F .30 1.76 12 2.67 1.91 7.59** .23 1.61
ECM.1 .01(.33) -.07(1.47) -.02(.70) -.25(2.90) -.09(1.94) -.56(4.55)* -.01(.62) -.12(1.53)
LM 1.80 .16 .01 2.29 1.58 .59 .02 .07
RESET 1.55 2.05 .55 14 27 6.03** 1.73 1.66
QS(Q% S(S) S(S) S(S) S(S) USS(US) S(US) US(S) S(US)
Adjustel R .99 .99 .97 .97 .89 .91 .98 .98
Panel D: Wald Tests
x ;X0 .02 .03 2.40 .02
x %0 .18 .01 .01 .01
X 730 .26 2.75* .64 .82
WaldSR 2.04 7.35%* .02 1.75
WaldLR 16.80** 95.76** 149.05** 26.42**
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Table 5 continued.

Oklahoma Oregon Pennsylvania Rhode Island

L-ARDL NL -ARDL L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 26(1.77) | -27(2.15)* -.23(1.86)*
' LnGINI 1 .23(1.58)
! LnGINI .3
! LNGINI ta
I InVOL, .01(.88) .01(.76) -01(.27) -.01(1.59)
I InVOLyy -.01(1.68)* -.01(2.37)**
I nVOL, 01(1.42)
! InVOL.3
I InVOL.a
' PQS .36(2.53)** -.18(.66) -19(.71) .36(1.11)
I PQS -.53(184)* -.64(2.30)** -.54(1.54)
' PQS
' PQS
! PQS
' NEG .31(1.02) .95(2.41)** .07(.39) -.40(1.83)*
I NEG -1.18(2.52)**
! NE&
! NE&
! NEG
Panel B: LongRun Estimates
Constant -.10(.21) -.80(48.88)** .32(.20) -.84(23.0)** 1.52(.49) -.77(5.95)** -1.75(.89) -.92(23.70)**
LnVOL, .12(.98) .18(.53) .48(.68) -42(.57)
POS .81(3.17)** .59(.85) 2.55(1.21) .32(.59)
NEG;: -.34(1.15) -.81(1.17) .76(.35) -1.11(2.02)**
PanelC: Diagnostic Statistics
F 1.04 3.60 .55 2.89 .66 1.34 1.45 4.72*
ECM.1 -.05(1.46) -.44(3.42)* -.02(.77) -.25(2.70) -.01(.79) -.09(1.59) -.02(.65) -.35(3.24)*
LM .01 .01 .16 .45 A7 21 1.26 .15
RESET .02 .32 A7 1.12 2.45 1.06 A2 .19
QS(Q9 S(S) S(S) US(S) S(S) S(S) S(S) US(US) S(S)
Adjusted R .95 .96 .97 .97 .98 .98 .96 .96
Panel D: Wald Tests
x ;X0 .08 .58 3.66* 2.53
x %0 6.43** 3.09* 4.77** 12
x 730 2.50 5.84** .16 3.34*
WaldSR 4.24** 6.20** 4.47** 14
WaldLR 147 .47 111.40* 24.78* 169.53*
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Table 5 continued.

South Carolina South Dakota Tennessee Texas

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnGINI ¢
I LnGINI 1 -.31(2.41)**
' LnGINI 1 -.21(1.60)
I LNGINI 1.3
' LNGINI 4
I InVOL, 01(.18) 220(1.74)* 01(.13) .01(1.25)
I InVOLyy -.01(1.99)** -01(2.13)**
I nVOLy, 01(1.74)*
I InVOL3
I InVOL4
1 PGS -.01(.08) .72(1.63) -.05(.26) -.05(.18)
' PQS -1.51(3.0)** -67(2.15)**
I PQS -.95(1.84)*
' PQS
' PQS
I NEG -.16(.78) .05(.11) -.33(1.40) 45(2.64)*
I NEG .97(2.61)*
I NEG
I NEG
I NEG
Panel B: LongRun Estimates
Constant .62(.22) -.87(7.60)** 2.14(.33) -.62(7.03)** -.36(.46) -.86(15.5)** .73(.96) -.46(1.58)
LnVOL: .27(.42) .83(.41) .03(.13) .33(1.69)*
POS -.12(.08) 2.01(3.48)** -.27(.26) 7.96(1.26)
NEG; -1.39(1.0) .99(1.87)* -1.76(1.62) 7.10(1.01)
Panel C: Diagnostic Statistics
F .36 1.33 1.31 6.30** .84 2.33 1.92 1.81
ECM.1 -.01(.63) -11(1.42) -.02(.48) -.47(4.33)** -.03(1.08) -.19(2.33) -.03(1.68) -.06(1.22)
LM .53 2.46 .53 .58 .02 .38 .57 .68
RESET 2.20 .23 .65 .02 .05 .16 73 .16
QS(Q% S(S) S(S) S(US) S(US) US(S) S(S) US(S) S(US)
Adjusted R .97 .97 .90 .92 .96 .96 .98 .98
Panel D: Wald Tests
x ;X0 1.67 3.04* .02 .24
X *50 .01 3.80* .07 3.49%
x 730 .62 2.39 1.97 6.99**
WaldSR 1.21 3.73* 4.29* 7.07**
WaldLR 10.35** 90.30** 42.15** .09
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Table 5 continued.

Utah Vermont Virginia Washington

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINT 11 -.30(2.33)** -.05(.36)
' LnGINI 1 -.22(1.69)* .24(1.90)*
! LnGINI .3
I LNGINI 1.4
I InVOL, 01(.59) -.01(.24) -.01(1.40) -01(.47)
I InVOLyy -.01(1.55)
I nVOLy, .01(2.01)**
! InVOL.3
! InVOLt.a
' PQS -.38(1.35) .01(.01) .04(.26) -.82(2.96)**
' PQS -.50(1.53)
' PQS
' PQS
! PQS
I NEG 44(1.23) -.44(1.65)* -.20(1.07) .65(1.92)*
I NEG -.29(.76) .19(.52)
I NEG .84(2.31)* 75(2.13)*
! NE&
! NEG
Panel B: LongRun Estimates
Constant .12(.10) -.81(7.7)** -.63(.70) -.89(26.1)** .40(.18) -.88(10.7)** .02(.01) -.91(11.58)**
LnVOL; .13(.50) -.06(.23) .19(.39) .06(.13)
POS 1.13(.74) .01(.01) 24(.26) -.10(.10)
NEG;: -.58(.36) -1.34(1.7)** -1.24(1.26) -1.79(1.57)
Panel C: Diagnostic Statistics
F 1.22 1.73 .54 3.92 .68 1.81 .25 3.52
ECM.1 -.02(.86) -.13(1.61) -.03(.94) -.33(3.02) -.01(.59) -.16(2.37) -.01(.70) -.19(2.82)
LM .49 .01 .13 1.10 .01 12 .01 1.88
RESET .60 1.38 .22 3.04* .54 .16 1.46 12
QS(Q9 US(S) S(S) S(S) S(S) USs(S) S(S) S(S) S(S)
Adjusted R .97 .98 .94 .94 .97 .97 .98 .98
Panel D: Wald Tests
x ;X0 .35 .06 1.97 .01
X *50 1.83 .01 .07 10.85**
X 730 2.51 2.71* 1.14 8.21*
WaldSR 3.99** 8.84** 4.90** 15.40**
WaldLR 32.28* 89.78** 48.92** 95.73**
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Table 5 continued.
West Virginia Wisconsin Wyoming District of Colombia

L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShodRun Estimates
! LnGINI ¢
I'LnGINI 11 .040(2.81)** -.36(2.79)** -.39(3.20)* | -28(2.30)**
' LnGINI 1 24(1.69)* -.32(2.60)**
I'LnGINI 3 225(1.0) -.25(2.05)**
! LNGINI ta
I InVOL, 01(.27) .01(.29) .01(.96) -.01(.30)
! InVOLq -.02(2.18)**
! InVOL:.,
! InVOL.3
I InVOL.a
' PQS .24(1.44) -.44(1.83)* .22(2.08)** -.10(.22)
' PQS 1.072.10)**
' PQS
' PQS
! PQS
I NEG -.45(1.86)* .21(.76) -.30(2.05)** -.36(1.34)
I NEG -52(1.66)*
! NE&
! NE&
! NEG
Panel B: LongRun Estimates
Constant .87(.48) .93(51.8)** -.07(.06) -.86(28.1)** 2.00(.32) -.86(46.6)** -.54(.98) -.83(13.18)**
LnVOL; .42(.84) .07(.28) .44(.40) -.04(.28)
POS .48(1.40) .68(.88) .50(2.13)** -.24(.21)
NEG;: -.91(2.70)** -.80(1.01) -.68(2.66)** -1.44(1.29)
Panel C: Diagnostic Statists
F 2.33 4.49* 31 2.69 a7 5.63** .76 2.40
ECM.1 -.03(1.07) -.50(3.49)* -.01(.92) -.20(2.45) -01(.42) -44(4.19)* | -.04(1.15) -.25(2.57)
LM 1.02 1.32 .01 .05 4.91** 1.41 2.50 .39
RESET .39 1.54 .15 3.18* 1.11 4,95** .33 .23
QS(QY S(S) S(S) S(9 S(S) US(US) S(S) S(S) S(S)
Adjusted R .95 .95 .98 .98 .96 .96 .93 .93
Panel D: Wald Tests
x ;X0 1.89 .08 .93 .09
X *50 2.08 3.34* 4.31** 2.06
X 730 3.45* 72 4.21** 1.79
WaldSR 10.60** .09 15.37* 2.90*
WaldLR 245.8%* 142.41** 237.68** 35.65**

Numbers inside parentheses aggibs. **, * denote significance at the 5, 10% levels, respectively.
At the 10% (5%) significance level when tisenee exogenousriablgk=1), the upper bound critical value

of the Ftest is 4.88 (5.91) and 4.23(5.02) for (k=2) when we have two exogenous variables. These come from
Narayan (2005, p. 1988) for our small sample size

The rumberinside the parenthesis next to ECM the absolute value of theatio. Its upper bound itical

value at the 10% (5%) significance lev2Il98 {3.28) when k=1 and these come from BanerjeqE3&9, p.

276). In thenonlinearmodel where k=2, these critical values chanr8e2®{3.57).

LM is Lagrange Multiplier test of residuallseric or r e | at i o n 2with ane degree dfifreedami but e d
(first order). Its critical value at 10% (5%) significance level is 2.70 (3.84). These critical values are also used for
Wal d t est s si rfdistibutidm with one Hegreefodedome a ¢
RESETisRamsay t est f or mi ss pec Pwith anededree of freedom. i s di

stribut
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Table6. Estimates dfinear andNon-linearTheilVolatility Model (U.S. State Level)

USA Alabama Alaska Arizona

L-ARDL | NL-ARDL L-ARDL NL -ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
! LnTheil;
! LnTheil.1 .42(2.09)** -.38(3.14)**
! LnTheil» .55(3.19)** -.22(1.93)*
! LnTheil.s .54(3.53)**
! LnTheil.4
! LnRincome: .94(5.91)** .96(5.09)** -.12(.61) .79(3.98)** -57(2.14)** -.27(.95) .62(3.13)** .71(3.71)**
! LnRincomer .12(.44)
! LnRincome> 1.05(4.25)**
! LnRincomes -.38(1.91)*
! LnRincomes
! LnPOP 3.40(1.15) 2.54(.83) 1.01(.B) -.77(.59) 1.60(2.20)** 1.07(.85) .92(1.11) -.01(.02)
! LnPOR. -.24(.17)
! LnPOR-2 -1.92(1.82)*
! LnPOR
I LnPOR.4
I InVOL. .01(.91) .02(.73) .02(1.20) .03(1.63)
I InVOL1
! InVOL¢2
! InVOLs
I InVOLa
' PQS .51(.65) 1.19(1.25) 2.64(2.98)** -1.43(1.96)**
! P QS -2.22(2.39)** -4.11(4.22)**
! PQS -3.48(3.86)**
' P QS -2.11(2.63)**
! PQS
! NEG 1.01(1.17) .27(.24) 1.50(1.87)* 3.340(3.3%)
! NE& -1.16(1.39)
! NE& .16(.20)
! NE® -3.25(3.65)**
I NEG
Panel B: LongRun Estimates
Constant -39.5(1.19) -42.92(.47) 15.90(.26) 44.7(.52) -11.2(13.3)** -11.9(2.0)** -14.2(4.98)** -86.77(.57)
LnRincome .29(22) .40(.22) 1.73(.91) 1.54(1.05) -.75(3.21)** -1.09(5.0)** -1.09(1.75)* -1.89(.48)
LnPOR 1.69(.53) 1.74(.26) -3.07(.49) -4.84(.68) 1.76(6.15)** 2.23(4.7)** 2.27(2.45)** 8.46(.57)
LnVOL, .11(.74) .32(.97) .05(2.00)** .19(..62)
POS 6.33(.92) 8.9%(1.24) 2.34(2.02)** 62.8(.53)
NEG: 7.49(.68) 4.03(.39) 2.29(2.67)** 89.9(.52)
Panel C: Diagnostic Statistics
F 2.48 1.90 .87 2.10 5.77* 3.71* 3.24 5.28**
ECMa -.13(3.15) -.11(2.88) -.04(1.49) -.10(3.30) -.66(4.86)** -1.06(4.65)** -.19(3.58)* -.04(5.28)**
LM .14 .08 .46 .01 21 .86 1.37 .07
RESET .18 .45 2.31 77 1.99 .59 .01 3.02*
QS(Q9 S(US) S(US) S(S) S(S) S(S) S(S) Us(S) S(S)
WaldSR .33 42 1.12 20.69**
WaldLR A1 .89 .01 .01
Adjusted R .98 .98 .98 .97 .92 .93 .96 .97
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Table 6 continued.

Arkansas California Colorado Connecticut

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnTheil
! LnTheil.1 -.43(3.03)** -.28(2.07)** -.16(1.21) -.37(3.12)** -.40(3.19)** -.71(5.15)** -.34(2.72)** -.28(2.11)**
I LnTheil> -11(.92) -.46(3.50)* -39(2.71)* - 17(1.34)
I LnTheils -.09(.81) -.13(1.08)
! LnTheil.4
I LnRincome 41(1.61) .28(1.12) 1.09(4.64)* .96(4.34)* 1.24(5.04)* 47(1.83)* .88(4.00)** 92(3.30)**
! LnRincome: .07(.31)
! LnRincomez .06(.29)
! LnRincomes
! LnRincomes
I LnPOP -1.42(1.43) | -2.35(2.23)* 154(1.26) 3.80(3.33)** -.96(.82) -.66(.86) -.65(.70) -1.67(1.61)
! LnPOR-1 -.94(.68)
I LnPOR- -2.05(2.17)*
! LnPOR3
I LnPOR4
I InVOL, .01(.62) .01(.19) .01(.28) .01(.76)
I InVOL1 -.05(1.96)** -.02(1.35)
I OVOL» -.08(3.04)* -.01(.45)
I VOLs -.06(2.14)* .01(1.18)
I InVOLt4
' PQS -.16(.13) -2.23(2.96)** -3.20(3.77)** .32(.30)
! P QS -1.73(1.49) -2.86(3.57)** -6.67(5.10)**
! PQS -2.89(3.60)** -4.38(3.76)**
! PQS -1.38(2.20)** -1.65(1.62)
I PQS
' NEG 3.01(2.29)** 3.10(3.30)** 5.05(4.68)** .53(.58)
! NE 2.28(1.68)* 2.33(2.08)**
I NE&
I NEw
I NE
Panel B: LongRun Estimates
Constant -171.8(.60) 277.3(.59) -39.9(4.9* | -29.32(1.32)* -13.97(.83) 177.5(.17) -3.53(.14) 27.16(1.79)
LnRincome -5.97(.52) 4.82(53) -17(.21) 4.07(1.18) .07(.04) 58.43(.17) 1.93(3.45)** 2.06(3.77)**
LnPOR 18.24(.57) -24.81(.57) 2.48(1.83)* -3.13(.72) .88(.29) -80.96(.1)7 -2.18(.98) -4.38(3.18)**
LnVOL, -2.10(.48) -.03(.35) 14(.83) -15(.74)
POS 52.13(.60) 2.14(.24) 391.77(.17) -1.40(.43)
NEG: 23.36(50) 1.91(.15) 465.28(.17) -3.05(.83)
Panel C: Diagnostic Statistics
F 2.55 3.00 3.63 5.61** 1.25 5.06** 3.30 2.70
ECMu .04(3.28) -.51(3.96)* -.11(3.89)* -.09(5.53)* -11(2.22) -.01(5.22)** -12(3.72)* -.23(3.15)
LM .07 .03 6.27** 1.42 1.14 .23 .01 1.62
RESET 2.92* 57 1.26 4.84** 7.76** 1.77 22 .62
QS(Q9 S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
Wab-SR .94 14.67** 24.16** .01
WaldLR .05 .01 .03 1.48
Adjusted R .93 .94 .98 .99 .97 .98 .98 .98
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Table 6 continued.

Delaware Florida Georgia Hawaii

L-ARDL NL -ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
! LnTheil:
! LnTheil.1 -.36(2.63)** -.28(2.56)** -.44(3.18)**
! LnTheil.2 -.31(2.26)**
! LnTheil.s
! LnTheil.4
! LnRincome: .96(3.61)** 1.44(4.22)* | 1.21(7.04)** | 1.13(6.70)** .56(3.96)** .60(4.61) 1.23(4.61)** 1.53(5.36)**
! LnRincome: -.92(2.91)** .32(1.53) .24(1.67)* .55(2.19)** .46(1.85)*
! LnRincomex .39(1.34) .18(1.29)
! LnRincomes -.78(2.95)**
! LnRincomes
! LnPOP: 3.01(1.91)* .01(.01) .12(.18) .09(.16) 1.08(104) 1.09(.90) -4.29(3.56)** -5.64(4.46)**
I LnPOR
! LnPOR-
! LnPOR
! LnPOR.4
! InVOL. -.02(.62) .03(1.45) -.01(.76) .01(.67)
! InVOL:1 -.04(1.91)* -.02(2.12)**
! InVOLt2 -.05(2.63)**
! InVOL:3 -.06(2.85)**
! InVOLt4
' PQS 2.38(1.56) -.41(.61) -.92(1.97)** 2.33(2.19)**
! PQS -3.05(2.23)** -2.32(3.06)** -3.09(4.47)**
' PQS -2.61(3.60)** -1.79(2.76)**
! PQS -1.59(2.27)** -1.26(2.36)**
' PQS
! NEG -3.35(2.27)** 2.90(3.27)** 1.43(1.84)* .71(.45)
! NE& 3.37(2.26)** -.16(.17)
! NE& -1.69(1.25) -.40(.44)
! NEk -2.73(2.00)** -2.87(3.45)**
I NEG
Panel B: LongRun Estimates
Constant -14.57(1.62) 54.32(.84) -23.2(2.85)** | -36.4(1.31)** 1.95(.06) 130.8(.71) -4.42(.69) -7.33(1.06)
LnRincome -.46(.50) 4.02(1.13) -.21(.21) -.17(.15) 1.80(.71) 3.48(.78) 1.45(1.81)* 2.09(3.26)**
LnPOR 1.59(.89) -9.16(1.04) 1.75(1.09) 2.57(.92) -2.20(.46) -12.74(.74) -1.48(1.08) -2.09(1.99)**
LnVOL: -.05(.47) .53(2.82)** .48(.74) .10(1.28)
POS 13.53(1.31) 20.1(1.82)* 46.64(.89) 6.32(2.32)**
NEG: 4.80(.55) 26.4(1.31) 17.14(.80) 8.43(2.44)**
Panel C: Diagnostic Statistics
F 3.70 2.00 6.11** 5.70** 3.20 5.66** 4.38 4.22*
ECMa -.17(3.89)** -.12(3.24) -.13(5.10)** -.14(6.19)** -.05(3.61)* -.06(5.54)** -.26(4.08)** -.26(4.56)**
LM .50 2.33 1.19 .57 1.59 1.47 .39 1.72
RESET 3.81* 1.87 .96 1.21 .06 .33 .83 3.58*
QS(Q9) US(Us) S(US) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR .80 2.82% 6.41** .96
WaldLR 71 42 .84 .95
Adjusted R .87 .89 .98 .98 .98 .99 .93 .94
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Table 6 continued.
Idaho Illinois Indiana lowa

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
I LnTheil
! LnTheil.1 .16(1.38)
I LnTheil> 21(1.78)*
! LnTheil.s
! LnTheil.4
I LnRincome 1.08(4.71)* | .88(3.60)* .90(5.02)* 71(3.82)** 67(5.09)** 56(3.92)** 66(4.34)** 66(4.39)*
! LnRinmme.1 .63(2.66)**
! LnRincomez
! LnRincomes
! LnRincomes
I LnPOP -.39(.40) 2.80(1.87)* -.84(.65) -2.02(1.90) -.25(.25) -1.37(1.27) .60(.43) 2.85(1.83)*
! LnPOR -3.42(2.34)**
! LnPOR-2
I LnPOR
! LnPOR4
I InVOL, .01(.24) .01(1.14) .03(2.03)** .01(.76)
I InVOL1 -.05(2.16)** -.02(1.91)*
! InVOL:.
! InVOL:3
I InVOLt4
' PQS -1.16(1.22) -1.38(1.99)** -.85(1.09) -.83(.93)
! PQS -3.12(2.48% -1.13(1.73)* 1.42(2.05)**
' PQS -2.01(1.72)
I PQS -2.50(2.37)**
I PQS
' NEG 5.17(3.41)** 2.48(2.84)** 2.36(3.00)** .24(.35)
I NEG -2.87(1.84)*
I NEG 2.17(1.46)
I NE®w
I NE
Panel B: LongRun Estimates
Constant -16.43(2.34)*[ 58.6(2.05) | 29.23(.79) | 83.8(2.85)** -15.04(.31) 112.6(1.93) | 144.6(2.02)* | 76.7(2.42)**
LnRincome .15(.20) .67(.67) 2.59(3.02)** | 2.17(3.35)** 1.31(.73) 2.30(2.01)** 2.04(3.20)** .60(1.49)
LnPOR 1.01(.75) 3.56(1.69)* -4.83(1.48) -7.81(3.29)** -.54(.10) -10.1(2.03)** | -12.19(2.20)**| -5.97(2.44)**
LnVOL, .26(1.36) A41(2.61)* .55(1.13) .18(1.15)
POS 19.87(1.69)* 5.79(1.64) 13.0(2.01)** 1.18(.68)
NEG: 30.81(1.83)* .25(.05) 2.68(.53) -1.19(.67)
Panel C: Diagnostic Statistics
F 3.64 3.72* 2.60 2.19 2.46 3.77* 4.28* 4.80**
ECMu -17(3.91)* | -.15(451)* -11(2.97) -.13(2.69) -.06(3.01) -.08(3.77)* -.13(3.90)** -.28(4.97)*
LM .40 .45 .08 .04 .05 .59 .13 .10
RESET 1.09 2.18 .39 .98 .60 .49 1.55 .06
QS(Q9 US(S) S(S) US(S) S(S) S(US) S(US) S(S) S(S)
WaldSR 5.23* 8.26** 9.94** 1.07
WaldLR 1.97 5.67** 8.37** 6.05**
Adjusted R .94 .95 .99 .99 .98 .98 .95 .95
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Table 6 continued.

Kansas Kentucky Louisiana Maine

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
! LnTheil
! LnTheil.1 .13(1.13) -.16(1.27) -17(1.44) -.20(1.68)*
I LnTheil.» .03(.22)
I LnTheil.s -.24(1.99)**
! LnTheil4
I LnRincome A7(2.78)** 17(.96) 53(2.51)* .38(1.69)* 53(2.97)** 42(2.06)* .48(1.88)* 23(.84)
! LnRincome: .29(1.58)
! LnRincomez
! LnRincomes
! LnRincomey
I LnPOP, 1.84(1.31) 4.09(2.55)* .89(.52) 2.00(1.00) -.60(.94) -.53(.96) 5.01(2.52)** 5.45(2.72)**
! LnPOR- -1.34(1.00) -4.35(2.80)** | -3.46(2.32)**| -4.90(2.05)** -1.44(2.36)* | -1.46(2.66)** -2.10(1.20) -4.05(2.04)**
! LnPOR- 1.97(.91) .96(1.77)*
! LnPORs 2.34(1.47)
! LhPOR4
I InVOL; .01(.21) .02(1.07) .03(1.58) -.04(1.73)
! InVOLw -.03(1.99)** -.02(1.40)
I InVOL.2 -.02(1.15)
I InVOL.s -.07(3.61)**
! InVOLta
! PQS -1.31(1.58) -.54(.59) 1.36(1.69)* -3.38(2.69)**
! PQS -2.31(2Z75)** -3.03(3.25)** -1.27(1.88)*
| PQS -1.47(1.89)* -2.41(4.35)**
! PQsS -2.92(4.58)**
! PQS
' NEG 2.43(3.04)** 3.13(3.06)** 2.77(3.00)** 1.98(1.30)
I NE& -2.11(1.99)* 2.84(1.73)
! NE& -1.58(1.47) 1.27(.79)
! NE& 4.58(3.01)**
! NEG
Panel B: LongRun Estimates
Constant -58.75(3.56)**| -125.2(1.01) 134.2(54) | 176.7(1.84) -10.51(.43) 1.61(.27) -25.20(.59) -124.64(1.55)
LnRincome -.30(.72) -.26(.51) 4.85(.66) 2.52(1.69)* .59(83) -2.6(1.00) .29(.23) -2.02(1.32)
LnPOR 4.32(2.70)* | 8.87(1.90) -14.14(.58) | -14.81(1.85)* .06(.02) .13(.19) 1.41(.32) 11.36(1.58)
LnVOL: .06(.80) .98(.64) .39(1.63) .06(.34)
POS 7.85(1.42) 20.77(1.62) 5.33(2.90)** -12.73(1.54)
NEG: 13.72(.57) 8.07(.88) 74(.40) -10.45(1.27)
Panel C: Diagnostic Statistics
F 3.09 4.01* 2.39 4.42** 3.34 7.02** 1.09 1.60
ECMu -.16(3.40) - 14(4.57)* -.04(3.17) -17(4.82)** -11(3.78)* -.40(6.19)** -12(2.13) -.15(2.92)
LM .05 1.24 3.563* 7.00** .06 .06 .82 1.06
RESET 11 3.18* 2.80* 1.71 .01 3.13* 1.39 .62
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 2.35 .58 9.82** 6.46**
WaldLR .34 8.36** 55.30** .13
Adjusted R .97 .98 .95 .96 .96 .97 .92 .92
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Table 6 contirued.

Maryland Massachusetts Michigan Minnesota

L-ARDL NL -ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
! LnTheil:
I LnTheil -.28(2.45)** -.13(1.03) -.13(1.26) -.05(.43) - 22(1.81)*
! LnTheil.2 -.36(3.01)** .25(1.93)* .25(2.26)** .17(1.46)
! LnTheils - 19(1.77)* .30(2.32)**
! LnTheil.4
! LnRincome: .01(.02) 1.03(5.29)** .87(5.00)** .79(3.96)** .63(4.37)* .60(4.27)** 1.02(5.20)** .86(4.01)**
I LnRincome: -.33(2.03)** 29(2.21)*
! LnRincomex -.18(1.11) .46(3.34)**
I LnRincomes -47(2.70)** .30(2.26)*
! LnRincomes
! LnPOP: 2.23(2.28)** 1.94(1.95)* -2.35(2.12)** | -3.46(2.37)** 3.24(1.59) 5.72(3.25)** -.98(.53) -1.68(1.05)
I LnPOR. 3.68(3.45)** | 3.16(2.45)** | -6.89(2.31)** | -7.44(3.00)*
! LnPOR- 8.30(2.79)** 5.74(3.37)**
I LnPOR3 -4.74(2.53)*
! LnPOR4
! InVOL. -.03(1.95)* -.03(2.99)** .06(3.03)** .04(2.33)**
! InVOL:1 -.03(2.02)** -.06(2.74)**
! InVOLt2 -.02(.86)
I InVOL:s -.04(1.92)
! InVOLta
' PQS .34(.40) -2.41(3.63)* .07(11) -1.28(1.51)
! PQS -2.43(3.60)** -1.81(2.73)** -2.51(2.69)**
' PQS -2.31(3.20)** -1.48(1.85)*
! PQS -1.75(2.57)** -1.48(1.91)**
' PQS
I NEG -1.38(1.53) 1.91(2.44)* 3.18(4.72)** 4.61(4.58)*
! NE& 1.48(1.77)* -1.81(2.56)**
! NE& 1.31(1.65) -1.69(2.31)**
I NE& -1.18(1.63)
I NEG
Panel B: LongRun Estimates
Constant -2.43(.25) 11.39(.89) 79.69(3.69)**| 86.57(4.69)** -173.62(.24) -11.11(.76) -14.60(.34) -1954.8(.16)
LnRincome 1.39(2.89)* | 1.46(2.76)* | 2.67(7.52)* | 226(5.87)* 6.86(.26) -.40(1.00) .34(.25) -38.92(.17)
LnPOR -1.57(1.30) -2.60(1.94)* | -8.38(4.64)** | -8.32(5.48)** 4.12(.09) 1.08(.82) .60(.14) 174.82(.17)
LnVOL: .06(1.02) -.09(1.92)* 7.39(.26) .52(1.19)
POS -.08(.04) 70(.35) 7.91(2.70)** -28580(.17)
NEG: -2.55(.82) -2.28(.83) 2.78(1.04) -174.02(.17)
Panel C: Diagnostic Statistics
F 5.04** 3.67 5.12** 6.75** 2.23 9.73** 2.13 4.12%*
ECMa -.24(4.60)** -.22(4.30)** -.22(4.54)** -.33(6.08)** -.01(3.08) -.35(7.32)** -.07(2.49) .01(4.72)**
LM .48 .38 1.61 .18 .24 .14 .90 .30
RESET 1.11 .34 .67 2.97* .03 .01 2.04 3.01*
QS(Q9 S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 2.36 15.35** .01 3.89**
WaldLR .92 5.52** 1.88 .01
Adjusted R .98 .98 .99 .99 .97 .98 .97 .98
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Table 6 continued.

Mississippi Missouri Montana Nebraska

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
! LnTheil:
! LnTheil.1 -.12(.92) -.12(.89) -.19(1.56)
! LnTheil.2 .24(1.82)*
! LnTheil.s
! LnTheil.4
! LnRincome: .74(3.51)** .74(3.64)** .67(3.24)** .52(2.03)** A7(2.12)** .44(1.86)* .61(2.65)** .52(2.03)**
! LnRincome: .26(1.06) .49(2.12)** .57(2.25)**
! LnRincomex .46(2.28)** .52(2.51)**
! LnRincomes
! LnRincomes
! LnPOP: -.86(.69) -1.79(1.32) -.43(.30) .80(.53) -.20(.15) -.71(.49) 5.95(2.90)** 4.20(2.52)**
! LnPOR4 -4.21(2.37)**
! LnPOR-
! LnPOR
! LnPOR.4
! InVOL. .02(.73) .02(1.29) -.01(.42) .03(1.28)
! InVOL:1 -.04(2.92)**
! InVOLt2
! InVOL:3
! InVOLt4
' PQS -1.42(1.39) -.22(.21) 1.54(1.86)* -2.22(1.56)
! PQS -.33(.30) -2.51(2.47)** 2.87(2.09)**
' PQS -.18(.17)
! PQS -2.40(2.46)**
' PQS
! NEG 3.03(1.95)* 2.95(2.80)** 1.10(1.40) 3.57(3.26)**
! NE& -2.48(2.12)** -.85(.82) -1.26(1.61)
! NE& -1.13(1.39)
I NE&
I NEG
Panel B: LongRun Estimates
Constant 22.39(.31) 85.91(.79) 109.94(.42) | 296.21(1.02) -21.61(1.26) 16.4(.35) -12.24(.18) 159.90(1.56)
LnRincome 1.73(.82) 1.85(.85) 5.44(.59) 3.78(.96) .48(.57) .46(.47) .84(.60) 1.06(.93)
LnPOR -3.49(.48) -8.04(.85) -13.42(.49) -23.88(1.02) .94(.42) -1.90(.47) -.16(.02) -12.62(1.60)
LnVOL: .54(.87) 1.09(.61) -.02(.15) .27(.99)
POS 19.37(1.00) 46.24(1.19) 3.66(.65) 18.18(1.73)*
NEG: 13.33(.74) 21.92(.96) .08(.01) 4.25(.52)
Panel C: Diagnostic Statistics
F 2.43 1.79 2.67 5.07** 1.36 1.33 1.53 4.13**
ECMa -10(3.21) -.10(3.40) -.04(3.30) -.07(4.62)** -.17(2.36) -.15(2.67) .12(2.54) -.12(4.12)**
LM 1.88 1.29 .09 .70 .10 71 1.74 .28
RESET 2.34 .01 .90 01 1.58 3.90** .01 .18
QS(Q9) S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 1.81 2.35 .02 6.68**
WaldLR .35 5.18** .69 5.13**
Adjusted R .92 .93 .97 .98 .92 .92 .94 .95
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Table 6 continued.

Nevada New Hampshire New Jersey New Mexico

L-ARDL NL -ARDL L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
! LnTheil
! LnTheil.1 -.22(.57) -.31(2.85)** -.34(3.02)** -.31(2.78)** -.33(2.89)** -.32(2.81)*
I LnTheil> -.18(1.61) 16(1.57)
! LnTheil.3
! LnTheil4
I LnRincome 87(2.51)** 53(1.43) .96(4.43)* .83(4.05)** 1.65(5.05)** 1.03(4.44)* 61(1.95)% 52(1.59)
! LnRincomey .83(2.30)** 1.28(3.28)** .68(2.05)**
! LnRincomez
! LnRincomes
! LnRincomey
I LnPOP 1.95(1.50) 1.85(1.56) -.49(.44) -.58(.54) 1.24(1.22) 2.17(1.58) -1.82(1.86)* -1.68(1.63)
I LnPOR- -4.05(2.55)~ | -2.97(2.94)~
I LnPOR- 1.81(1.73)*
! LnPOR-3
! LnPOR.4
I InVOL, .05(1.51) -.01(.95) .01(.99) .01(.43)
! InVOLw -.04(2.25)** -.04(1.93)*
! InVOL:
! InVOL:s
! InVOL4
' PAs .76(.49) -2.07(2.70)** .02(.02) -.19(.13)
! PQS -2.20(2.59)**
! PQS
' PQS
! PQS
' NEG 3.71(2.29)** .27(.26) .53(.61) 1.11(.69)
! NE®
! NE®
! NE®
! NEG
Panel B: LongRun Estimates
Constant -10.01(10.25)**] -19.13(2.31)* | 22.64(.79) 10.39(.65) 3.92(.49) 12.78(1.42) -10.08(1.08) -.87(.04)
LnRincome -1.07(1.66)* -2.58(1.71)* 3.08(1.50) 1.72(1.30) 1.82(8.75)* | 1.85(6.71)* 13(.13) -24(.2)
LnPOR 2.02(2.64)* 4.65(1.90)* -5.42(1.91)* -2.92(1.13) -2.48(3.35)* -3.09(3.39)** .57(.31) .27(.10)
LnVOL, .06(.84) 21(.89) .03(.96) 18(1.25)
POS 1.48(.47) 1.09(.23) .76(.60) 7.24(1.35)
NEG: 8.61(1.37) 1.09(.65) .08(.04) 2.38(.31)
Panel C: Diagnostic Statistics
F 5.98** 5.17** 2.95 2.39 3.51 3.17 2.40 2.47
ECMu -.03(4.91)** -.31(5.25)* -11(3.52)* -.16(3.59) -.24(3.79) -.38(3.82)* -.20(3.18) -.24(3.60)
LM 4.64** .81 .02 .18 .76 .61 .56 2.10
RESET .01 3.42** 6.81** 1.09 1.8 .30 .48 .02
QS(Q9 S(US) S(US) S(S) S(S) S(S) S(S) S(US) S(US)
WaldSR 91 5.12** .09 .20
WaldLR 2.51 .20 .06 1.10
Adjusted R .95 .95 .97 .97 .98 .98 .90 .90
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Table 6 continued.

New York North Carolina North Dakota

L-ARDL | NL -ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
! LnTheil;
! LnTheil.1 -.31(2.85)** .03(.22)
! LnTheil» -.19(1.87)* .30(2.10)**
! LnTheil.3
! LnTheil.4
! LnRincome: 1.04(5.51)** 1.19(6.28)** .63(3.70)** .60(3.34)** .14(1.20) .11(.81) .57(3.25)** .73(3.80)**
! LnRincomer -13(.74)
! LnRincomex -.18(1.00)
! LnRincomes -.59(3.21)**
! LnRincomey
! LnPOP -.30(.14) -3.84(1.95)* .07(.07) .44(.36) .38(.38) -.93(.74) .06(.05) 3.62(1.35)
! LnPOR: 3.72(1.63) 5.91(2.23)**
! LnPOP. -3.54(1.80)*
! LnPOR
! LnPOR.4
! InVOL, .01(.47) -.01(.17) -.06(1.90)* .02(1.57)
I InVOL¢1 -.01(.20)
! InVOL¢> -.01(.13)
I InVOLs -.03(2.41)**
! InVOLa
' PQS .72(1.05) .07(.09) -.54(.70) 1.03(2.48)**
I P QS -1.34(2.24)** -1.25(1.86)*
! PQS -1.91(3.21)**
' P QS -1.09(1.98)**
! PQS
! NEG .84(1.09) .34(.42) -.32(.70) .53(1.01)
! NE& 2.44(2.87)** .80(1.66)*
! NE® 1.65(1.90)*
I NEG
I NEG
Panel B: LongRun Estimates
Constant 90.20(2.68)** | 124.56(2.40)** 23.74(.38) 238.85(.30) 13.71(.27) 19.38(.36) -26.03(.37) -12.74(.37)
LnRincome 3.05(6.72)** 2.22(3.50)** 2.41(.71) 4.65(.33) .83(2.17)** .70(1.39) 1.361.09) .69(1.26)
LnPOR -9.06(3.58)** -10.14(2.76)** -4.24).56) -21.00(.31) -2.14(.51) -2.38(.57) .02(.01) -.10(.04)
LnVOL, -.04(.38) .82(.74) -.29(1.41) .37(1.21)
POS 1.64(.47) 71.30(.34) -2.63(1.10) 5.06(1.97)*
NEG: -3.34(.74) 36.48(.34) -2.80(1.42) 2.59(.88)
Panel C: Diagnostic Statistics
F 4.25*% 4,33** 3.31 2.70 1.27 .65 1.61 2.66
ECMu -.21(4.25)** -.19(4.88)** .05(3.72)* -.02(3.70)* -.12(2.20) -.12(1.85) -.08(2.60) -.20(2.85)
LM 3.01* .48 .01 .25 .26 .35 .01 .15
RESET .80 .29 .06 .01 .01 1.58 .91 3.00*
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 7.14** .49 .87 1.45
WaldLR 6.28** .23 .02 6.57**
Adjusted R .99 .99 .97 .96 .91 .91 .97 .97
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Table 6 continued.

Oklahoma Oregon Pennsylvania Rhode Island

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL NL -ARDL L-ARDL NL -ARDL
Panel A: ShorRun Estimates
! LnTheil:
! LnTheil.1 .55(3.49)** -.38(.12)
! LnTheil.2 .33(2.20)** -.38(3.55)**
! LnTheil.3 .24(1.75)* -.15(1.45)
! LnTheil.4
! LnRincome: 43(2.31)* .14(.56) 1.11(6.06)** .84(4.19)* .78(4.10)** .69(.85) .93(4.3)* .67(2.88)**
! LnRincomer .81(3.92)**
! LnRincomex 42(2.18)**
! LnRincomes .19(1.00)
! LnRincomes
! LnPOP: 1.67(1.36) 2.04(1.80)* .20(.24) -1.13(1.16) .30(.18) -.11(.05) .13(.10) -1.16(.83)
! LnPOR. -.63(.52) -.97(.92) 3.29(1.24) -1.82(1.33) -2.83(1.88)*
! LnPOR- -.72(.92) -12(.17) 1.10(.46) 5.39(4.80)** 6.41(4.43)**
! LnPOR -1.84(2.24)* | -1.42(1.80)* 1.65(.82) -2.62(2.15)**
! LnPOR-4
! InVOL. .04(2.03)** .02(1.23) .01(.33) .01(.90)
! LnVOL1 -.03(1.86)* -.03(2.51)** -.08(4.52)**
! InVOLt» -.02(1.27) -.05(3.37)**
! InVOL:s -.02(1.59)
! InVOL4
' PQS 1.23(1.30) -1.82(2.14)** -1.65(1.93)* -.23(.24)
| PQS -1.68(2.06)** -1.71(2.16)** -2.10(2.35)**
! PQS -.71(.90)
! PQS
! PQS
! NEG 2.80(3.23)** 3.42(3.46)** 2.02(1.79)* .48(.41)
! NE& -1.19(1.16)
! NE& -2.14(2.16)**
! NE®
! NEG
Panel B: LongRun Estimates
Constant -45.300.19)** -6.05(1.52) -8.45(.45) 39.63(1.00) 89.75(1.21) | 109(95(3.87)** | 51.02(2.75)** 54.79(1.95)*
LnRincome -.80(.99) -.57(5.08)** 1.37(.69) 3.51(1.38) 2.22(3.05)** 1.44(5.30)** 2.46(6.00)** 2.20(2.230)**
LnPOR 3.98(1.71)* 1.00(2.59)** -1.07(.30) -6.99(.26) -8.13(1.51) -8.53(4.58)** -6.69(3.65)** -6.69(2.26)**
LnVOL: .11(.69) .34(.97) .24(1.63) .26(4.70)**
POS 2.15(5.03)** 18.76(1.40) 2.38(1.63) 4.93(1.98)*
NEG: -2.33(6.03)** 12.63(.99) -1.67(.86) 4.29(1.13)
Panel C: Diagnostic Statistis
F 3.11 5.00** 251 3.19 3.54 3.13 7.74% 2.36
ECMa -.16(3.61)* -.92(5.10)** -.08(3.23) -.09(4.14)* -.13(3.68)* -.29(3.97)* -.32(5.74)** -.21(3.57)
LM 71 .01 .05 .08 74 2.01 1.10 1.69
RESET 17 3.12* 3.563* A7 15 .13 .80 .16
QS(Q9 S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 74 2.08 7.26** 3.50*
WaldLR 180.71** 1.08 6.23** .03
Adjusted R .96 .97 .96 .97 .98 .98 .97 .96

100




Table 6 continued.

South Carolina South Dakota Tennessee Texas

L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL L-ARDL | NL-ARDL
Panel A: ShorRun Estimates
! LnTheil;
I LnTheil .01(.80) .06(.43) .07(52) - 20(1.75)*
! LnTheil» -.07(.60) .30(2.24)** .29(2.15)**
! LnTheil.s A4(3.57)**
! LnTheil.4
! LnRincome: .87(4.32)** .85(3.98)** .32(1.98)** .26(2.15)** 1.05(4.94)** 1.16(5.24)** 49(2.72)** .31(1.64)
I LnRincome: .07(.36) 31(1.83)*
! LnRincomex -.42(2.30)**
! LnRincomes
! LnRincomey
! LnPOP -1.17(.98) -2.85(2.0p* .72(.54) .96(.51) .14(.10) .99(.78) .53(.51) .93(.89)
I LnPOR. 2.31(.97) -2.47(2.52)** -2.23(2.34)*
! LnPOR-2 -2.94(1.27)
! LnPOR 3 3.85(2.09)**
! LnPOR.4
! InVOL, .02(1.34) .01(.34) .05(2.33)** -.01(.12)
I InVOL¢1 -.03(1.47)
I InVOL.» .01(.50)
I InVOL:s -.04(1.89)*
! InVOL4
' PQS .22(.29) -1.42(1.14) 1.90(1.82)* -72(.77)
I P QS -2.86(3.29)**
! PQS -.82(1.04)
' P QS -1.60(2.21)**
' PQS
I NEG: .05(.05) .23(.20) 1.92(2.45)*
! NE& -1.74(1.71)*
I NEw
I NEw
I NEG
Panel B: LongRun Estimates
Constant -16.02(.90) 71.47(.35) -37.46(1.24) -20.58(.73) 35.13(.23) 809.79(.36) -25.41(6.00)** | -38.87(3.84*
LnRincome .32(.36) 4.49(.53) .48(.99) .95(1.45) 3.91(.43) 8.02(.36) -.62(1.88)* -1.07(2.56)**
LnPOR .69(.32) -9.82(.43) 2.13(.77) .31(.12) -6.50(.33) -63.34(.37) 2.24(3.53)** 3.61(3.36)**
LnVOL, .26(.93) -.01(.03) 1.89(.48) -.03(.53)
POS 9083(.56) -4.64(1.87)* 93.97(.37) -.17(.08)
NEG: 71.47(.35) -2.90(1.39) -35.94(.37) 2.58(.89)
Panel C: Diagnostic Statistics
F 1.95 2.80 1.44 1.34 2.15 3.75* 4.16* 4.72*%*
ECMu -.10(2.87) -.03(3.89)* -.15(2.44) -.19(2.57) -.02(2.92) -.02(4.27y -.22(4.13)* -.25(4.98)**
LM .36 77 74 3.82* .18 A7 2.77* 1.91
RESET 3.36* .90 3.24** 2.10 1.19 .01 .07 2.18
QS(QY S(S) S(S) S(S) S(S) S(S) S(S) S(S) S(S)
WaldSR 7.45** .63 .73 .26
WaldLR .18 27 1.23 1.68
Adjusted R .97 .97 .94 .95 .97 .97 .98 .98
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Table 6 continued.
Utah Vermont Virginia Washington

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
! LnTheil;
! LnTheil.1
! LnTheil.
! LnTheil.3
! LnTheil.4
I LnRincome .82(3.54)* 68270 | 1.02(4.44)~| .91(3.54)~ 74(4.29)* 78(4.02)** .86(3.94)** 68(2.73)**
! LnRincomey 47(1.95)* .40(1.65) .37(1.53)
I LnRincome, 55(2.14)** 51(2.08)**
! LnRincomes
! LnRincomes
I LnPOP -1.94(1.41) -2.09(1.51) -1.34(1.08) -1.26(.92) .35(.33) 53(.46) 71(.65) 63(.60)
! LnPOR- -1.73(1.11) -1.47(.93)
! LnPOR- 1.20(.81) .27(.18)
! LnPOR -2.48(2.13)* | -2.64(2.21)**
! LnPOR.4
'LnVOL .02(1.10) .01(.68) -.02(1.19) -.01(.94)
' LnVOL -.01(.45)
' LnVL .03(1.60)
'LnVL .03(1.86)*
'LnVOL
' PQS -1.45(1.52) -.50(.34) .02(.03) -1.73(1.62)
! PQS -2.66(2.62)**
! PQS
' PQS
! PQS
' NEG 4.13(3.81)** .34(.24) -.91(1.23) 2.64(2.40)**
I NEG -3.24(2.82)*
! NE®
I NEw
! NEG
Panel B: Long-Run Estimates
Constant -14.67(1.54) | -65.50(.80) -5.81(.19) 5.36(.19) -26.62(1.17) -.69(.01) -41.31(3.39) | -54.21(2.47)*
LnRincome -.59(.41) -1.92(.52) 97(.74) .85(.65) -.02(.02) .34(.28) -1.76(1.60) -1.41(1.18)
LnPOR 1.80(.76) 7.20(.70) -.76(.19) -1.54(.48) 1.67(.61) -.46(.10) 4.77(2.26)** 5.28(1.97)
LnVOL, 20(1.14) .20(.74) -.04(.25) .05(.34)
POS 20.81(.90) 3.58(.55) .03(.01) 12.33(1.64)
NEG: 37.33(.79) 1.10(.14) -4.61(.54) 16.40(1.73)*
Panel C: Diagnostic Statistics
F 2.13 3.46 1.91 1.32 1.88 1.70 3.06 3.47*
ECMu -11(2.97) -.07(4.33)* -.10(2.75) -11(2.53) -.09(2.72) -.12(2.98) -.17(3.60) - 14(4.31)*
LM .02 .03 A1 21 42 A1 .10 .60
RESET .14 .85 1.62 1.37 .65 43 43 12
QS(Q9 S(S) S(S) S(S) Us(S) S(WB) S(US) S(US) S(US)
WaldSR 6.21** .13 .34 6.67**
WaldLR .46 .04 .06 74
Adjusted R .96 97 .94 .94 .98 .98 .98 .98
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Table 6 continued.
West Virginia Wisconsin Wyoming District of Colombia

L-ARDL NL -ARDL L-ARDL | NL -ARDL L-ARDL NL -ARDL L-ARDL | NL -ARDL
Panel A: ShorRun Estimates
! LnTheil
! LnTheil.1 -43(3.72)** -.54(4.38)**
! LnTheil2
! LnTheil.3
! LnTheil4
I LnRincome 23(1.28) .06(.34) 64(4.03)* 44(2.93)** .25(1.10) .30(1.00) .96(3.00)** 1.40(3.92)*
! LnRincomey .34(2.00)** .26(1.56) .26(.79) .59(1.56)
I LnRincome, .07(:39) 24(1.48) .10(.33) -58(1.61)
! LnRincomes A7(2.66)**
! LnRincomey
I LnPOP -1.77(1.81)* -.93(1.01) .89(.69) 2.14(142) -.25(.24) ~79(1.11) -.82(.81) -1.20(1.26)
! LnPOR- 4.63(2.66)** -1.19(1.19)
! LnPOR-
! LnPOR-3
! LnPOR.4
'LnVOL .01(.52) .02(1.38) -.6(2.46)** .01(.85)
'LnVOL -.07(3.12)* -.04(2.72)**
' LnVi@L -.07(3.03)** -.03(2.17)**
'LnVL -.04(1.82)*
'LnVOL
' PAs -1.50(1.61) -2.64(3.80)** -.14(.13) .96(.58)
! PQS -2.40(2.34)** -3.62(4.22)** -5.14(3.48)**
' PQS -2.46(2.38)* -2.60(3.44)* -3.51(2.43)*
' PQS -1.31(1.47)
! PQS
I NEG 3.01(2.66)** 1.77(2.01)* -1.64(1.84)F 2.01(1.47)
' NE& -1.87(1.85)*
! NE& -2.38(3.00)**
! NE®
! NEG
Panel B: LongRun Estimates
Constant 58.70(1.92)* | 13.28(1.14) | -43.25(.93) 20.77(1.38) -27.53(1.60) 6.26(1.06) 30.77(2.07)* 26.27(1.98)*
LnRincome 1.02(4.46)** -.18(.69) .40(.27) .99(3.29)** .75(.84) -.18(.56) .21(.59) .73(.76)
LnPOR -5.23(2.41)* -.80(.86) 2.47(.51) -2.62(2.06)** 1.10(.47) -.39(.52) -2.59(3.73)** -2.85(1.95)*
LnVOL, A4(2.14)** .86(2.36)* -.30(1.68)* -.01(.18)
POS 5.12(2.42)** 6.27(4.00)** .03(.03) 3.25(.63)
NEG: 1.65(.69) 1.29(.75) -5.98(5.35)** 4.90(.80)
Panel C: Diagnostic Statistics
F 4.75%* 5.97** 6.31** 8.63** 1.07 3.26 244 .79
ECMu1 -.16(4.45)** -.35(5.69)** -.10(5.07)** -.38(6.87)** -.08(2.01) -.34(4.09)** -.28(3.05) -.22(2.00)
LM .10 .70 .01 .93 141 1.83 .60 .40
RESET 4.95** .83 .16 11 .57 .01 3.18* 2.06
QS(Q9 S(S) S(S) S(S) S(S) S(S) S(US) S(US) S(US)
WaldSR .69 15.91** .81 1.50
WaldLR 14.82** 16.79** 38.01* .03
Adjusted R .94 .95 98 98 .96 97 .95 .95

1. Numbers inside parentheses agits. **, * denote significance at the 5, 10% levels, respectively.
2. Atthe 10% (5%) significance level wthere are three exogenous variables (k=3), the upper bound critical value
of the F test is 3.92 (4.61) and 3.71 (4.31) for (k=4) when we have four exogenous variables. These come from
Narayan (2005, p. 1988) for our small sample size
3. The rumberinside tle parenthesis next to ECMs the absolute value of theatio. Its upper bound critical
value at the 10% (5%) significance lev@l4s {3.82) when k=3 and these come from BanerjeqE3&9, p.
276). In thenonlinearmodel where k=4, these widl values change-864 {4.05).
4. LM is Lagrange Multiplier test @&Withone ddgrdeuohfleedsner i al
(first order). Its critical value at 10% (5%) significance level is 2.70 (3.84). These criticablsmuesedrfor
Wal d t est s si rrdistibutidm with one Hegree ohfreedem. a ¢
5. RESETisRams&y t est f or mi s s pec ?vith anededres of freedom. i s di

stribut
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Table7. The ADF Test Results for 40ubiries

Variables GINI RGDP
Level First Difference Level First Difference

Austria -1.15[1] -3.83[3]** -1.23[5] -3.37[4]**
Belgium -1.84[4] -4 81[2]** -1.58[1] -3.90[1]**
Bolivia -1.14[6 -3.08[6]** .25[5 -3.03[4]**
Chile -1.80[1 -3.54[1]** 711 -3.43[1]**
Canada -.22[6] -4,39[4]** -1.09[1] -3.96[1]**
Colombia -1.60[2] -3.99[3]** -1.51[1] -2.83[1]

Cyprus -1.70[1 5.A7[A]* -19[2] 5. 14[1]**
Ecuador -1.68[1 -4.36[1]** -3.30[1]** -3.28[1]**
Finland -1.21[3 -3.70[1]** -.31[2] -3.70[1]**
France -2.00[1] -3.90[1]** -.36[1] 2.87[1]

Greece -1.30[6 -3.87[1]** -2.71[1]* -3.32[1]**
Hong Kong -1.56[3 -2.93[1]* -1.72[1] -3.84[1]**
Hungary -1.26[1] -2.66[1]* -1.14[1] -3.05[1]**
Indonesia -1.57[1] -3.85[1]** -1.36[1] -3.52[1]**
India -2.64[1* -4 11 [1]** 4.57[5 -3.15[1]**
Ireland -1.71[1] -3.80[1]** 1.25[1 -2.79[1]

Iran -1.99[1] -3.44[1]** -1.18[1] -3.59[2]**
Israel -2.36[5 -3.12[4]** -78[2] -11.98[3]**
Italy -2.06[1 -3.95[1]** -2.98[4]** -3.25[1]**
Jordan -2.14[2 -3.09[1]** 2.12]] -2.58[2]*

Kenia -.35[1] -4 51[4]** -3.46[4]** -4.15[1]**
Korea -1.94[1] -4.17[1]** -2.50[1] -3.52[1]**
Luxembourg -44[2] -6.58[1]** 1.11[1] -3.33[1]**
Malaysia -2.01[2] 2.72[1]* -73[1] -3.75[1]**
Mauritius -1.83[1] -2.87[1]* -.21[6] -4.09[6]*
Malta -51[2] -3.01[1]** -2.72[4]* -2.68[3]*

Mexico 1.09[4] -4 A7[3]** -1.00[1] -2.86[1]*

Morocco -1.44[1] -3.16[1]** A7[3] -5.34[1]**
Netherland -.97[1] -5.05[1]** -13[1] -3.99[1]**
Norway 11[4] -4 24[4]* -1.09[1] -3.08[1]**
Panama -2.14[4] -2.951]** -.90[2] -3.98[1]**
Philippines -2.64[1]* -4.62[1]** -79[2] -3.65[1]**
Singapore -3.16[2]* -3.44[1]** -2.34[4] -2.82[2]

South Africa -1.19[5] -3.29[4]** 87[1] 374
Spain -2.39[4] A 1A[1]** 16[1] -2.88[1]*

Sweden -1.26[1] -4.05[1]** -02[2] -0.58[6]**
Turkey -1.73[1] -3.60[1]** -.06[1] -3.57[1]**
United Kingdom -1.72[1] 3AL[1]* 50[2] -3.37[6]**
Uruguay -1.44[6] -3.38[1]** -1.18[1] -3.74[2]*
Venezuela .23[1] -3.37[1]** -1.29[1] -3.05[1]**

Notes:

& The ADF test applied thelogof GINI and log of real income of each state.

b- Maximum number of lags imposed is 6.

¢c- Numbers inside the brackets are the optimum lag order in the ADF test selected by AIC.

d- The critical values for the ADF test statistic 5% and 10% lev@l94end2.54 respectively.

e ** and * indicate that the relevant test statistic is significant at 5% and 10% levels respectively.
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Table8. The ADF Test Results for U.S. States

Variables GINI Real Income
Level First Difference Level First Difference

US.A -.09[2] -3.85[4]** -1.30[1] -4.70[2]**
Alabama -1.28[2] -4 57[1]** -2.31[1] -5.09[1]**
Alaska -1.96[1] -4.33[1]** -2.23[1] -4.41[1]**
Arizona -.52[2] -4.70[4]** -2.75[3] -4.69[1]**
Arkansas -1.13[1] -5.18[1]** -1.37[1] -549[1]**
California -.33[1] -3.70[3]** -3.14[3]** -4.70[1]**
Colorado -.13[3] -6.90[2]** -2.26[3] -5.29[2]**
Connecticut -.19[1] -5.98[1]** -2.12[1] -4.86[1]**
Delaware -1.09[1] -8.10[1]** -2.65[5]* -2.60[4]*
Florida -.22[1] -5.83[1]** -4.15[4]** -4.241]**
Georgia -.35[1] -5.39[1]** -1.68[1] -5.01[1]**
Hawaii -1.11[1] -5.01[2]** -2.41[1] -3.65[1]**
Idaho -.94[2] -8.58[1]** -.95[1] -5.46[2]**
lllinois -.43[1] -5.07[1]** -1.98[1] -4.83[1]**
Indiana -.06[6] -3.44[6]** -1.87[1] -5.32[1]**
lowa -1.458] -6.49[2]** -1.04[1] -5.64[1]*
Kansas -.70[1] -3.72[6]** -2.04[3] -6.71[2]**
Kentucky -1.17[1] -5.23[1]** -1.85[1] -4.93[2]**
Louisiana -.93[1] -5.23[5]** -2.72[3] -5.15[2]**
Maine -1.13[1] -5.29[4]** -1.81[1] -5.42[1]**
Maryland -47[1] -5.98[1]** -2.36[1] -4.16[1]**
Massachusetts -.34[1] -5.17[1]** -1.43[1] -4.83[1]**
Michigan -3.7[2] -5.07[1]** -2.44[1] -4.67[1]**
Minnesota -.88[1] -5.88[1]** -1.68[1] -5.14[1]**
Mississippi .04[6] -5.20[5]** -1.88[1] -5.60[1]**
Missouri -.65[1] -4.76[4]** -2.58[4]* -5.13[1]**
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Table 8. Continued.

Variables GINI Real Income
Level First difference Level First Difference
Montana -1.32[1] -6.66[1]** -.66[2] -6.34[1]**
Nebraska -1.36[5] -6.00[4]** -.73[1] -5.92[1]**
Nevada -.99[6] -3.68[5]** -2.79[4]* -4 @[1]**
New Hampshire -.64[1] -6.53[1]** -1.82[1] -4.86[1]**
New Jersey -.54[1] -4.60[1]** -2.19[1] -4.58[1]**
New Mexico -1.42[1] -7.50[1]** -3.12[3]** -4.53[1]**
New York 22[1] -5.74[1]** -1.82[1] -4.68[1]**
North Carolina -.63[3] -5.11[2]** -1.51[1 -5.20[1]**
North Dakota -1.27[5] -5.93[4]** -.10[1] -7.01[1]**
Ohio -.66[1] -4.72[4]** -2.36[1] -4.86[1]**
Oklahoma -.1.19[1] -5.54[1]** -1.99[3] -5.74[2]**
Oregon -.25[6] -3.30[6]** -1.33[1] -5.26[1]**
Pennsylvania - 74[1] -5.52[1]** -1.63[1] -5.281]**
Rhode Island -.20[4] -5.96[3]** -1.67[1] -4.96[1]**
South Carolina -1.07[1] -4.82[1]** -1.84[3] -5.29[2]**
South Dakota -1.65[1] -7.16[1]** .15[2] -7.75[1]**
Tennessee -1.04[1] -5.61[1]** -1.95[1] -4.98[1]**
Texas -.69[1] -2.71[6]* -1.75[5] -5.8[2]**
Utah -1.07[1] -6.63[1]** -1.80[4] -5.84[2]**
Vermont -.94[2] -5.41[4]** -1.50[1] -5.14[1]**
Virginia -.61[1] -5.08[1]** -1.93[1] -4.99[1]**
Washington -.75[1] -3.27[6]** -1.61[4] -5.50[2]**
West Virginia -1.46[1] -4.41[4]** -1.26[3] -5.99[2]**
Wisconsin -.85[1] -5.23[3]** -1.59[1] -5.12[1]**
Wyoming .02[3] -2.79[6]* -.32[3] -5.69[2]**
District of -1.04[1] -7.47[1]** .09[1] -4 59[1]**
Colombia
Notes:

a The ADF test applied thelogof GINI and log of real income of each state.
b- Maximum number of lags imposed is 6.

¢c- Numbers inside the parentheses are the optimum lag order in the ADF test selected by AIC.

d- The critical values for the ADF test statistic 5% and 10% lev2l8@@nd249respectively.

e ** and * indicate that threlevant test statistic is significant at 5% and 10% levels respectively.
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Appendix A. Definition of the Variables

Gini; = Level of inequality in year t.

RGDP = Real GDPper capitdor year t.

RIncome= Real total Inameper capitdor thestateat year t.

VOL; = Measure of income volatility is defined as ayfamrmoving standard deviation of the change
in the growth rate of real total income in each state. Total income including imputed income of non
filers in curent thousand dollars divided by CPI (base year = 2014). All data come from the same

source as GINI.

Theil = Alternative measure of inequality known as the Theil Index. This is basically derived from the
concept of information theory. This index is aiapease of inequality called Generalized Entropy

Measure. Theil index quantifies the level of disorder within a distribution of income.

POR = Level of thepopulationin each state.
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Appendix B. Data Source

A 40 Countries Data Sources and Data Period

Annual data are used for this study. The time period for each country iSTRzdE.in

Variables:

Gini; = Level of inequality in year t. The data come from the University of Texas Inequality

Project (ttp://utip.Ibj.utexas.edu/data.htrl

RGDP = Real GDP for year t. The data come from the International Financial Statistics of

IMF ( http:// www.imf.org)

Table9. Data geriod for 40 countries

Country Time Period Country Time Period
Austria 19642007 Kenia 19671998
Belgium 19632007 Korea 19632006
Bolivia 197062001 Luxembourg 19632007
Chile 19632006 Malaysia 19762007
Canada 19632007 Mauritius 19682007
Colombia 19682005 Malta 19632007
Cyprus 19632008 Mexico 197062000
Ecuador 19652007 Morocco 19762008
Finland 19632007 Netherland 19632005
France 19772007 Norway 19662006
Greece 19631998 Panama 19642005
Hong Kong 19732008 Philippines 19632006
Hungary 197062007 Singapore 19632008
Indonesia 19702007 South Africa 19632007
India 19632007 Spain 19632007
Ireland 19632007 Sweden 19632000
Iran 19632005 Turkey 19672006
Israel 19682006 United Kingdom 19672007
Italy 19702007 Uruguay 19762007
Jordan 19762008 Venezuela 19671998
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http://utip.lbj.utexas.edu/data.html
http://www.imf.org/

A The U.S. States Data Sources and Data Period

Annual stat¢evel data is used for this study. The time periods for all the states-204 3 @46ept

for Alaska and Hawaii which are included only for theadparstatehood (198013)

Variables:

Gini; = Level of inequality in year t.

RIncome= Real total Income for the state at year t. Total income including imputed income

of nonilers in current thousand dollars divided by CPI base year 2014.

Theil = Alternative measure of inequality known as the Theil Index.

Data is constructed by Mark W. Frank from individual tax filing data available from the Internal

Revenue Servicettp://www.shsu.edu/ecomwi/ineguality.htn|

All data for the United States come from the Piketty and Saez available from the web page of

Emmanuel Sadattp://eml.berkeley.edu/~saez/

Population = Level of th@opulationin each site. Data come from the Bureau of Economic

Analysi$ State Personal Income. https://www.bea.gov/regional/index.htm
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Figurel. Gini Trends in@Countries

Appendix C. Gini Trends in 40 Countries
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Appendix D. StateLevel Trends in Real Income and Income Inequality

Figure2. Statd_evel Trends in Real Income and Income Inequality-20935
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