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Abstract
This study focuses on testing the relationship between mao@quality and growth within U.S.

counties, and the channels through which such effects aerveld. The study tests three
hypotheses: (1) income inequality has an inverse relatiomattipgrowth; (2) regional growth

adjustments are the channels through which the ineqaaldygrowth are equilibrated; and (3)
income inequality is endogenous to regional growth anddjastment. Results, based on a
system of equations estimation, confirm the hypothesasiticome inequality has a growth
dampening effect; income inequality is endogenous to regionaltiyrawd growth adjustment;

and the channels through which income inequality determinestlgrare regional growth

adjustments, such as migration and regional adjustingob and income growth. Results have
numerous policy implications: (1) to the extent thatome inequality is endogenous, its
equilibrium level can be internally determined within aiwagl growth process; (2) to the extent
that traditional income inequality mitigating policies hawdirect effect on overall regional

growth, they may have unintended indirect effects onmecanequality; and (3) to the extent
that regional growth adjustment also equilibrates incarequality, such forces can be utilized
as policy instruments to mitigate income inequality, asdgitowth dampening effects hence

forth.
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Introduction

Income distribution and its impact on the trend andepaibf economic growth has been
a topic of contention in the literature. While numerorgss-country analyses revealed negative
effects of inequality on growth, numerous studies emeageldprovided evidence on a positive
relationship. From an economic policy perspective, claser better understanding of the links
between income inequality and economic growth provides vaymddicy insights. For instance,
while evidence suggesting a negative relationship may encoarageonomic development
policy and strategy that targets ameliorating inequadityclence of a positive relationship may
suggest a non-aggressive distributional policy to mainteam@mic growth within an existing
inequitable income distribution. Therefore, better undeditg of the income inequality-
economic growth linkage and the channels through which sok& &re equilibrated remains
crucial in informing economic development and distributiquadicies.

Income inequality is determined by many factors, includingctioning of market
systems, public policy, household choices, labor maretiitons, human capital, growth rate
of job and other opportunities, etc (Rubin, et al 2000; Bwtl#890; Levy and Murnane, 1992;
Becker 1991). Numerous studies that utilized cross-countgygernies data analysis suggest that
greater income inequality could have negative impactb®trend of economic growth (Alesina
and Rodrik 1994, Persson and Tabellini 1994, Alesina and P£#8t, Dadkhah 2003, Davis
2007). In an intra-country regional analysis, Hailu, &t (2008) also found a negative
relationship.

Equally as important is explanation of the channelsugin which income inequality
lowers growth performance. Some insights for the investionship between inequality and
growth in these studies are summarized by Aghion, e{18P9). The study discusses that

income inequality reduces investment opportunities, worsemsowers’ incentives, fuels



political instability, and creates macroeconomic vbilgtand as a result, through appropriate
channels, impacts economic growth.

Based on earlier works of Lewis (1954) and Kaldor (1957), nomseother studies,
based on cross-country panel data analysis, establispeditave relationship between income
inequality and economic growth (Pasinetti 1962, Bourguignon 198and. Zou 1998, Forbes
2000). In an intra-country Southern U.S. regional anglyégmrambe et al., (1998) also found a
positive relationship between income growth and income iniegua

The channel through which a positive inequality-growthtiatship could be observed is
often argued from the perspective that the marginal prdgdanssave between higher and lower
income groups is different. Given that investment is aitpe function of saving, income
inequality will be associated with growth. For instaree,unequal initial income distribution,
with convex saving functions, can lead to growth in aggregatigut (Bourguignon 1981).

A growing list of literature provides another insightoithe inequality-growth debate by
forwarding an alternative hypothesis that the relatgm is non-linear over time. These studies
suggest that growth rate is a non-linear function of ingguapecifically an invertedl function
of income inequality (Gupta and Singh 1984, Aghion and Bolt®®71Banerjee and Duflo
2003). Thus inequality initially leads to fast growth, but grdgianstraints it.

A number of studies also found no relationship betweenmecmequality and growth
performance (Lozier 1993, Baro 2000). Moreover, based onsxeliterature review, Benabou
(2000) noted that OLS based estimation to identify theeeffeinequality on economic growth
found negative relationships. Banerjee and Duflo (2003) afsted that fixed-effects panel
regression based studies found positive relationships; v@8leS based estimations have

insignificant results. Given the wide array of divergéntlings, numerous hypotheses on the



channels through which inequality influences growth, and tergence in findings based on
modeling and estimation framework, re-examining the nabfinelationship between income
inequality and growth from alternative frameworks andegion approaches adds value to the
discussion and the policy implications thereof.

The main goal of this paper is to examine the relationshipvdeet inequality and
economic growth performance, and the channels through wsuch relationships can be
affected. To accomplish these goals, the study: (st on U.S. county level data for 1990
and 2000 to explain the intra-country relationship betweegquality and growth within similar
legal, institutional, and market conditions; (2) utilizesaagmented regional growth model that
relates income inequality to patterns in income, employnad population growth hence
identifying mobility of people and changes in job and incomewgn across regions as
equilibrating forces between inequality and growth; (3) endagsrnincome inequality within a
regional growth framework, so that not only does inconexjuality determines growth, but
regional growth patterns endogenously determine subseqoeotne inequality; and (4)
following a systems of equations approach with a two-sksag-squares estimation procedure,
provides robust estimation of the inequality and growtatiaiship. The central hypotheses to
be tested in this study are:

1. Income inequality negatively impacts regional growth.

2. The channel through which income inequality influences tr@erformance is

regional adjustment in migration, job opgpoities and income growth.
3. Income inequality is not exogenous, and hence isrdieted simultaneously

within a region growth adjustment process



M ethodology

Departing from most of earlier modeling work used to testeffect of income inequality
on economic growth, we focus on regional economiméwaork. Modeling the relationship
between economic growth and income inequality frong&oral economic perspective requires
the proper understanding of the factors that affect diffees in regional economic growth.
Investigating the relationship between income inequality anditfrasing a regional growth
framework has a number of advantages. First, a relgap@aroach adds value by explicitly
establishing links between regional migration patterngeréifices in regional job creation, and
their impact on income growth, along with consideratidrincome inequality. Second, apart
from many studies that focus on cross-country comparisooss-regional assessment of the
impact of income inequality on growth provides additional @xations on the pathway through
which income inequality can impact economic growth. Path@®xplanation on how inequality
results in slower economic growth can be found in cregs&nal migration choices and
employment creation differences that might be indireatigcted by income inequality. Third, a
regional approach can provide policy relevant paramdtatcan be targeted at the regional and
sub-regional levels to mitigate the effect of incomequality on economic growth, or to target
minimization of income inequality itself.

Fundamentally, population, employment and income growén bme can determine the
nature of regional economic growth. Regional scieltezature establishes endogeneity in
population, employment, and income growth in a region &kld.982, Carlino and Mills 1987,
Duffy-Deno 1998, Deller et al., 2001). Growth equilibriunodrling enables to simultaneously
estimate these endogenous growth variables and allowireadgon of the relationship of income

inequality and growth within the broader regional framewdt@llowing the early work of



Carlino and Mills (1987) and further developments by Dederal. (2001), a simultaneous

growth equilibrium model can be specified as:

(1) PCI* = f (POR*, E*, G *| Q™)
(2) POP* = f (E* PCI* G *| Q")
3) E* = f(POR*, PCI*, G*| Q%)
(4) G* = f (POP*, PCI*, E*| Q°)

where PCli*, POP*, E* and G* refer to equilibrium levels of per capita incomepplation,
employment, and income inequality, respectivel{t', Q7°F, OF andQ® refer to vectors of other
exogenous variables having a direct or indireati@hship with per capita income, population,
employment, and income inequality, respectivelybl&a provides definitions and descriptions
of these exogenous variables and their summairigtgtat

Population and employment are likely to adjust their equilibrium values with
substantial lags (Mills and Price 1984). Similarlyer capita income also adjusts to its

equilibrium value with lags. Therefore, the distitibd lag equations may be specified as:

(5) PCI, = PCl,_y;, + Ao (PCI *=PCl )
(6) POP=POR,_,;, + Apos(POP*~POR._;)
(7) E = By + (5" ~Epy)

(8) G =Gy + 4 (G * =Gy

WhereApc), Aror Ae andAg are speed-of-adjustment coefficients with Bpci, Apor Ag, Ac < 1,
and t-1 is a one period lag. This indicates that currpat capita income, population,

employment, and income inequality are dependerthein one period lags and on the change



between equilibrium values and one lag period values adjastspeed-of-adjustment values of

Arci Ap, Ae andAg. Rearranging terms:
9) APCI; = Ao, (PCL *=PCl )

(10) APOFi):/‘POP(POFi)*_POF()t—l)i)

(11) AE = A (E*- E(t—l)i)
(12) AG =A.(G* _G(t—l)i)

whereAPCI, APOP,AE andAG are changes in per capita income, population, employraed
income inequality, respectively. With substitution andnaaging of terms, the equations of the

model in linear form can be specified as:

(13)  APCI =0+ RooPCluyy + ArctPOP* ool + fipchG + D 4o + 4

(14)  APOP=0;+ fpoiPOR.y + FipoE + BrohPCL+ fiolhG + 3 Gpor™ +)
(15)  AE =03+ BeEy + BoeDPOR+ BeAPCIL + B AG +) 0. Q +9

(16)  AG =a,+BcGy + BcAPOR+ B, + BAPCl + > 5.0° +@

Equations (13) through (16) indicate that per capita incqopulation, employment
and income inequality changes are dependent on their i@t and changes of the other two
endogenous variables, and vectors of other variablesffeat the endogenous variables in the
system. In such a system, the simultaneous interactiooh@anges in per capita income,
population, employment and income inequality can be idedtiflore importantly, the effect of
income inequality on changes in per capita income and gtbetth indicators can be identified.

In estimating the system in equations (13) through (16),d#etification condition

needs to be satisfied. Following tbeder conditionof identification, ifM < EX, whereM is the



number of right hand side endogenous variables in a giverni@guandEX is the number of
excluded exogenous variables from a given equation when cedhpa other equations in the
system, then the order condition of identificationas$ied. Following the empirical estimation
indicated in Table 2, one can easily determine that all emsatn the system are identifiable
using the order condition, i.e., 8 3 for the population change equation,<33 for the
employment change equationsg 3 for the per capita income change equation, andb3The
rank conditiongives a more stringent condition on identificatiom.this case, iIEMX > #M-1,
whereEMX is the number of excluded endogenous and exogenous variablggven equation
compared to other equations in the system, &hd #s the total number of endogenous variables
in the system minus one, then the rank condition isfsati Again following the empirical
specification indicated in Table 2, one can determine #flaequations in the system are
identifiable using the rank condition, i.e.>44-1) for the population change equatiory, #-1)
for the employment change equations; #-1) for the per capita income change equation, and
7> (4-1) for the income inequality change equation.
Table 1.

TYPES AND SOURCES OF DATA

The study usedata of 3038 U.S. counties drawn from several sourcesstliay will
construct and use county level data of change in popula&mployment, per capita income, and
Gini coefficient from 1990 to 2000 as endogenous variablee cohtrol variables reflect the
fiscal, social, and economic factors that affeciameg@ growth and income inequality. All these
variables are from BEA-REIS, Census Bureau, and the disicnResearch Service (ERS) of

USDA. Table 1 summarizes the descriptive statisticdldhe variables used in the study.



Mode Resultsand Analysis

The estimated coefficients of the simultaneous systé equations and the statistical
properties are given in Table 2. Based on adjusfestaistics, the estimated model explains 23
percent, 82 percent, 51 percent and 66 percent of the @asat income inequality, population
change, per capita income change, and employment chesgpectively. Model results are
presented based on the three stated hypotheses.

Table 2.
Does Income I nequality Negatively Affect Growth?

One central hypothesis in this study is whether incameguality negatively affects
growth or not. The results from this study provide théoWihg evidence: (1) when it comes to
per capita income change, income inequality change isfisautly and negatively related to
income inequality. Counties becoming more inequitable hagrloncome growth; (2) income
inequality is also negatively and significantly relatedobpulation growth. Counties with high
income inequality change have lower population change, grewingly more inequitable
counties have lower population retention; (3) income indgushange is positively related to
employment change. Counties that are growingly incomequiteble have more job growth.
Therefore, we conclude that while growing income inequaldwers regional growth
performance through lower growth in income and populaticat, ¢ffect can be mitigated by
employment growth. If the focus is purely the inequalityome growth relationship, the results
is conclusively inverse. If the focus is the broaderawgli growth as defined by population,
income and employment growth, then the overall cormaiuis conditional. If the population out-
migration and negative income effects of growing incomegjuality are more than the positive

job growth effect, then overall regional growth impaaft income inequality is negative.



However, if the job growth effect is substantiallgier than the population and income decline
effects, then the negative effect on the overalloms growth can be mitigated, and at times
compensated. Therefore, our finding demonstrates thangrect of inequality on growth could
be different across regions, and could also be incoreludepending on which impact

dominates.

Is Income I nequality Endogenous in Regional Growth?

Numerous studies tackled the impact of income inequatitgrowth, while regarding
income inequality exogenous. This study modeled income ingguathin the regional growth
framework. Results suggest that indeed income inequalégdsgenous to regional adjustment
process, and regional growth in population, per capita iscaml employment have significant
influences on the level of income inequality. Results ssigdg counties with higher population
growth have lower change in income inequality, that isgdavith growing population have a
decline in inequality; (2) counties with higher per capit@me growth have lower change in
income inequality, that is counties with income growthehaeclining inequality; and (3)
counties with higher employment growth have higher incamequality, that is counties with
growing job opportunities also experienced a rise in inequalibe fact that population,
employment and income growth have significant relatignshih changes in income inequality
provided us the basis to argue that income inequality is endageto regional growth
adjustments, and therefore regional growth adjustmmpagdts the nature and pace of income

inequality.
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Is Regional Growth Adjustment the Channel through which Income Inequality Influences
Growth Performance?

Understanding the channels through which income inequéiiggta growth performance
is crucial beyond the debate of whether any such rakdtip exists in the first place. Cross-
country studies have often focused on political instgbisaving rates among the rich and the
poor, patterns of investment, government policies, etbeapossible explanations for observed
inequality-growth relationships. Within a country, the fdtat institutions, markets, political
system, and saving behavior are likely to be more homogeneuch explanations are not
sufficient to explain observed relationships between imcamequality and growth within a
country. We offer an alternative explanation. Resfrib$n this study suggest that there is a
simultaneous relationship between regional growth in poipalaincome and employment and
changes in income inequality. Income inequality has a negalegonship with population and
income growth (i.e., high inequality leads to out-migmatamd declining incomes) but a positive
relationship with job growth. On the other hand, change ionmc inequality is negatively
related to growth in population and income, but positiveiyn growth in employment. These
significant and simultaneous relationships suggest thgitomal growth adjustment have
significant implications to changes in income inequalltigerefore, since income inequality is
endogenous to regional growth adjustment, the channellatforeship between growth and
inequality is established. The observed negative relatpriséiween inequality and income
growth can be explained as follows: high income inequalitys a downward pressure on
population growth and income growth, which in turn resulannindirect negative job growth
impact. Declining population and income further exacerbatEsme inequality, that then affect

growth negatively further. This process continues untitos regions, migration, income

11



growth and job growth are equilibrated, which determines nlilerium level of income
inequality. Any further disequilibrium on growth or in incenmequality itself (for instance,
through government policy) will lead to new regional gtiownd inequality adjustment process
that will be equilibrated through migration and job creafimvestment) across regions.

To demonstrate the direct and indirect channels througthwhequality and growth are
related in a regional growth framework, we provide foulicgofactors as external shocks and
how the equilibrating process may occur: (1) education, g@ernment expenditure, (3)
unemployment rate, and (4) minority population.

Education: from the estimated results, education has a posiine significant direct
effect on income inequality. The result suggests that édacean increase income inequality.
But education has a positive effect on per capita inadraege, and per capita income itself has
a negative relationship with inequality. Thus, educationarasndirect inequality dampening
effect through its effect on income. Therefore, thbe effect of education on income inequality
depends on the magnitude of the direct and indirect effdétkication is thus one
disequilibriating factor through which a direct and indireffect of inequality can be observed
and regional growth adjustment through income change plagsjuilibrating role.

Government Expenditure: based on the regression results, government expendésit@ h
direct income inequality mitigating effect. However, gowvaent expenditure also has a negative
relationship with population and per capita income change, aapositive relationship with
employment change, all of which have an income inequialiyeasing indirect effects. Thus, the
final effect of government expenditure on income inequalipends on the relative strength of
the direct mitigating effect and the indirect incregseffects. Once again, regional growth

adjustment through population, income and employment chgiigg an equilibrating role.
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Unemployment Rate: the relationship between unemployment rate and incoewpiality
IS positive, i.e., a rise in unemployment exacerbgi@sme inequality. Thus, unemployment has
a direct inequality exacerbation effect. Unemploymalso has a significant and negative
relationship with population change. A fall in populationacge has an indirect effect of
increasing income inequality. Therefore, a rise in uneympént rate has a direct and indirect
effect of increasing income inequality, partially equdited through migration adjustments.

Minority Population: the role of immigrants and diversity on growth parfance has
been extensively discussed in the literature. Evidemaser this study suggests that concentration
of minorities has a direct income inequality exaceopaeffect, but no significant indirect
effects. Since most immigrants and other minoritiegeHawer wages and occupy low paying

jobs, larger concentration may affect existing inconsgjuality.

Conclusion

This study focused on better understanding the links betwwe®me inequality and economic
growth in the U.S. and the channels through which incomgualgy may influence growth
performance. Departing from much of earlier works, tiielys (1) focuses on U.S. county level
data to explain the inequality-growth relationship withimitar legal, institutional, and market
conditions; (2) utilizes an augmented regional growtldehahat relates income inequality to
patterns in income, employment and population growth, evtiex latter growth factors are also
equilibrating forces between inequality and growth; (3) endagsrnincome inequality within a
regional growth framework; and (4) following a systemeauiations approach with a two-stage-
least-squares estimation procedure, provides robust estimétéhe inequality and growth

relationship.
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The study tests three hypothesis: (1) income inequality wefjatimpacts regional
growth; (2) the channel through which income inequality inflesngrowth performance is
regional adjustment in migration, job opportunities andoine growth; and (3) income
inequality is not exogenous, and hence is determined sinaatsly within a region growth
adjustment process. Results from this study confirnfiteehypothesis, that income inequality
indeed has a growth dampening effect. Counties with highguatiéy have slower growth. This
finding provides additional credence to past studies thablkished an inverse relationship
between income inequality and growth.

The study confirms that regional growth adjustment dakrect and indirect effect on
income inequality, and regional growth adjustments could hawquilibrating effect on income
inequality across regions. Places that have high incdoeguality, for instance, would have
growth limiting outcomes, which results to regional mignatijob growth and income growth
adjustment effects. These forces in turn influenceesyeEnt income inequality, until growth and
inequality are equilibrated through regional growth adjustmen

The study also confirms the third hypothesis, i.e., ireomequality is endogenous to
regional growth. The implication of this finding is that the extent that income inequality is
endogenously determined in regional growth, patterns imomalb growth could be both
determinants and equilibrating forces for the endogenoutdyrdmed income inequality.

Finally, by establishing that income inequality has an inveskionship with growth
and that income inequality is endogenous to regional dgrofattors whose adjustment
equilibrate income inequality across regions, and bypbksiténg that regional growth adjustment
is the channel through which income inequality influences tirothis study contributed to the

literature. Moreover, the study provides additional poirgights about income inequality and
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how to manage it overtime. This study establishes daedtindirect effects of different policies
on income inequality. Effective income inequality managerpetities can benefit from closer
understanding of: (1) the endogeneity of income inequalityegonal growth, and hence
targeting effective regional growth can help internalijigate income inequality; (2) traditional
inequality mitigating policies, such as investment in edanatand overall government
expenditure on programs could have unintended indireectsff and the overall direct and
indirect effects of government programs need to be comsidand (3) income inequality has a

growth dampening effect, and hence tackling income inequalitgasagpro-growth policy.
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Table 1. Definition and Descriptive Statistics of Variables, US Counties (N=3038)

Variable Definition Mean Std Dev
Endogenous Variables
APCI Change in Per Capita Income (Foo — PClgg) 7753.2¢ 2972.2¢
APOP Change in population POFq — POFg() 10421.9. 38581.9°
AE Change in employmerEMPy, — EMPg) 4606.4¢ 15681.6°
A GINPE Change in Gini Coefficient (Gigg— Ginigg) 0.054! 0.025¢
Initial Conditions
POFgo Population in 199( 77308.3. 260475.i
EMPg Employmerin 199( 35973.0. 124875..
PClyg Per Capita Income in 19¢ 15239.0¢ 3446.4(
GINlgg Gini Coefficient in 199 0.37¢ 0.038:¢
Fiscal, Social, and Economic Factors
UNEMRTyo Unemployment rate in 19 6.1¢ 2.9t
PMINRT Yo Percent of Minority Population in 19 12.2¢ 15.17
BACHDGgy, Per cent 025 years and older population with Bachelor’s Degre 13.35 6.40
GPERCAIg, Government direct expenditure per perin 199: 185348 707.5¢
PCTAXy Per capita local taxes in 19 649.6: 425.8¢
P65PLUS%g Per cent of population with age 65 and abov199( 14.97 4.3¢
P25 34Pg, Per cent of population with a(25-34 in 199( 15.0¢ 2.11
NTMIGgg Net Migration in 199 239.7¢ 2846.7!
PURBNyg Percent of Urban Population in 19 35.6¢ 29.0¢
SCPTI, Social Capital index 19¢ 0.003¢ 0.67¢
MEDHVAy, Medianhousing value in 19¢ 52904.¢ 31417.3
PHVCNTy Percent of Vacant Houses in 1! 14.8¢ 10.5:
PHSEAS, Percent olSeason: Houses in 19¢ 5.71 9.4t
HWYDENy, Highway density in 19¢ 608.4¢ 529.5¢
ALLRDNgq All other Road density 19 3342.9: 2659.4:
PTVLTyo Percent of Population wi Travel Time above 45 Minuiin 199( 10.5:2 6.4¢

® Data of Gini coefficients are from two sourcesniGI990 is from Francois Nielsen (2002), DepartmehSociology, University of North
Carolina and Gini 2000 is from Mark L. Burkey () “Gini Coefficients for the 2000 census” NCA&Tase University, NC. Even though,
there are some differences in the classificatiogrofiping (The differences are — upper limit in @99 150,000 but 175,000 in 2000), both used
census data and followed similar methodology tewate the Gini coefficient (Lorenz curve).

® The social capital index used is developed usiimgjpal component analysis by Rupasingha, Goetd Faashwater (2006) and is available
online at:http://www.nercrd.psu.edu/Social_Capital/index.html
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Table 2. Empirical Resultsfor System of Equations Model, US Counties (N=3038)

Variable AP Equation AE Equation APCI| Equation A GINI Equation
Coefficient ‘ t-Value Coefficient t-Value Coefficient ‘ t-Value Coefficient t-Value
Endogenous Variables
AP - - 0.5325 59.69 -0.1787 221 -4.25E-07 -6.38
AE 2.028 351 --- --- 0.355 2.405 7.75E-07 6.04
APCI -7.661 -3.85 2.78 5.32 - - -6.85E-06 -9.16
A GINI -167407.4 -2.02 177875.5 3.92 -36422 -4.11 - -
Initial Conditions
POFgo -0.155 -4.06 6.02E-02 5 -0.143 -6.78 -1.28E-07 -5.01
EMFgo 0.505 9.03 -0.232 -9.16 9.02¢ 0.32 3.56E-07 6.11
PClgo 0.16: 0.5€ 0.10¢ 1.0€ 0.226 0.98 -3.38E-07 -1.4
GINlgg -41431.0: -1.4C 66387.43 3.82 -12751.8 -3.64 -0.359 -25.14
Fiscal, Social, and Economic Factors
UNEMRTy -254.27 -1.71 -8.44 -0.11 --- --- 5.33E-04 2.98
PMINRT o --- -25.33 -1.40 -2.38¢ -0.57 2.22E-04 5.96
BACHDGyo - -114.62 1.33 87.115 6.20 1.18E-03 9.97
GPERCAIl, -2.209 -3.33 1.107 2.96 -0.396 -5.77 -4.64E-06 -6.56
PCTAX0 -3.52 -2.87 1.331 2.006 -0.533 -3.87 -1.65E06 -1.0¢€
P65PLU%o 241.39 1.26 -253.27 -2.87 38.89 1.98 1.29E-03 8.12
P25_34ly 59.6¢ 0.17 116.15 0.81 49.4: 1.52 -4.34E-05 -0.12
NTMIGgo -0.96¢ -0.39: - - - - -
PURBNg -61.23 -3.26 45.06 5.04 -3.084 -1.48 -6.61E-05 53.1
SCPTlyo 3279.93 2.32 --- --- 487.31 491 - -
MEDHV Ay 0.398 4.28 -0.169 -7.73 0.404 16.89 3.53E-07 9.21
PHVCNTyo -5.35.88 -2.11 46.70 217 -10.23 -2.18 -1.04E-04 -2.04
PHSEA% 488.36 2.05 - - - - - -
HWYDEN, -10.246 -9.11 4.88 6.98 0431 2.62 - -
ALLRDNgg --- -0.108 -1.30 4.99E-03 0.26 - -
PTVLTso 262.78 2.63 -26.554 -1.40 36.121 4.39 - -
Constan 67100.77 3.06 -49888.5 -4.98 9762.818 534 0.201 20.25
adj? 0.818 0.655 0.513 0.22
F-Statistics 594.92 275.69 146.47 53.02
Log-Likelihood -36393.1567 -33658.068 -28605.383 316897

Note: All statistical significance at the 0.10, 0.86d 0.01 levels are bold. Model is estimated using two-stage-

squares method.
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