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ABSTRACT

This dissertation assesses the impact of reveiweesdication on state revenue
growth and volatility and then, the economic, pcéit and institutional factors that
predict diversification. Previous studies, takimtyiae from modern portfolio theory,
argue that diversifying a revenue portfolio carbsize volatility and even lead to faster
rates of growth over time. However, levels of dsiication are not assigned
exogenously. Rather, differences among statesvarslfication might be a consequence
of differences in states such as electoral cyatéstiae presence and strictness of tax
limitations. Thus, the research question is: Whetineéo what extent has diversification
increased revenue growth and decreased volatihgnthe endogeneity of
diversification is considered?

Using two-stage least squares and fixed-effegiession models with the data of
the 50 states from 1980 to 2011, | examined theanhpf diversification, reflecting a
state's own political and institutional characte&ss(i.e., endogeneity), on growth and
volatility.

| found diversification was positively relatedgmwth, but a diversified portfolio
does not smooth volatility. Furthermore, | foundttthe level of revenue diversification
increased in each year of legislators' terms andedsed in every year of governors'
terms. These findings imply that legislators andegnors have different preferences for
diversification, perhaps due to different opportiési to enhance their reelection
prospects.

| then investigated the relationship between aliteaders' year of the terms and
changes in specific revenue sources, the biggesft seelection opportunities. Selective



sales and income taxes were negatively relatedexygear of legislators' terms. General
sales taxes, corporate income taxes, and charggmsitively related to every year of
governors' terms. The results suggest that legrsidcus on their districts or specific
interest groups, closely associated with seledates taxes. In contrast, governors'
constituency-driven preferences lead them to bgoresble for broader issues such as
balancing the state budget, thereby using genaled $axes and charges as methods to
do so. As a consequence of these political fackevse]s of diversification will change,

thereby influencing revenue growth and volatility.
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Chapter 1
INTRODUCTION

State government leaders want to structure reetaugrow in a predictable and
stable manner over years, especially in the upcgiiscal year. However, the leaders
have not been able to realize this goal becausketes of revenues are sensitive to
economic changes. Revenue structure diversificdtaanbeen viewed as a means to
smooth volatility and even lead to faster rateeewEnue growth over business cycles.
According to previous studies, a state's fiscatrily will decrease and its growth rate
will increase if the state relies on a diversifrestenue structure (Carroll, 2005; Schunk
& Porca, 2005). In diversified and balanced port®lcomposed of elastic and less
elastic revenue sources, less elastic revenueewil compensate for the decrease of
elastic revenue sources caused by recessions.

My dissertation casts doubt on officials' unlirditghoices in diversifying
revenues. Levels of revenue diversification areassigned randomly or exogenously;
rather, states choose their own levels of revemnersification within the limits they face.
My study assumes that differences among states/enue diversification might be a
consequence of differences in states, such aoeécicles and the presence and
strictness of tax and revenue limitations. Thiselitation reexamines the impact of
revenue diversification on state revenue growth\aidtility.

My dissertation is divided into seven chaptersluding this introduction. The
second chapter explores the practical and theafefiestions related to the function of

revenue diversification on revenue growth and vidhat



The third chapter begins with a review of theratare related to the four general
principles of sound revenue policy—namely, easadofinistration/compliance,
economic efficiency, fairness, and adequacy—in ot@examine the meaning of
revenue diversification from a broad perspectivdeh look deeply into revenue
adequacy in terms of revenue growth and volatiftiger reviewing the definition and
measures of revenue diversification, | explore mewenue diversification plays a role in
increasing revenue growth while decreasing votgtikinally, the section explores the
potential endogeneity of revenue diversificatiosdzhon past research.

The fourth chapter discusses what we know andotl&mow about relationships
among revenue diversification, revenue growth amidtility, and other explanatory
variables, based on previous literature, and pes/geveral hypotheses related to the
areas that are lacking in terms of revenue divegtion in the public budgeting and
finance area.

The fifth chapter covers the methodology, disaugs$he research design, data
sources, variables, and empirical models. My diaien uses a panel data set of 50 U.S.
state data from 1980 to 2011, gathered mainly fiteenCensus Bureau, Bureau of
Economic Analysis, and Council of State Governmehiss chapter also discusses the
measures of dependent and independent variablespacdies empirical models. The
dependent variables considered are revenue growthaatility; the main independent
variable is revenue diversification.

The sixth chapter reports the statistical findingsle the seventh chapter
summarizes the findings and discusses implicatdrise findings, limitations,
contributions, and future research directions.

2



Chapter 2
STATEMENT OF PROBLEMS

This chapter elaborates upon the theoretical aactipal research questions and
problems. My dissertation begins with the questbwhether a diversified revenue
portfolio increases state revenue growth and snesotblatility. This question is
important to both researchers and practitionersvadl broaden the theoretical
discussion on the function of revenue diversifimatand help practitioners make
informed decisions about adjusting revenue podfwliresponse to economic changes.

In contrast to existing literature, the seconddugstion in my study is whether
the effect of revenue diversification on revenuawgh and volatility depends on the
differences in three state conditions: electoraley, the strictness of tax and revenue
limits, and economic conditions. Specific resegblems are related to this second
significant question are.

First, levels of revenue structure diversificatiwould be affected by a state's
electoral cycles. If state political leaders deseethe rates of particular visible revenue
sources and narrow bases of the revenue sourca® lzefd during an election year in
order to enhance their reelection prospects, thedeof revenue diversification will
change, thereby affecting revenue growth and Jiati

Second, the strictness of tax and revenue limotslevaffect revenue structure
diversification. States that require stricter lé&gige items, such as super-majorities or
popular referenda, to enact tax increases are hikefg to prompt legislatures to
consider alternative revenue sources, such aseharygl fees for services. The levels of
revenue diversification will change, thereby infigeng revenue growth and volatility.

3



Third, economic changes prompt governors andlkgis to manage their
revenue portfolios in order to compensate for reeeshortfalls during recessions and
moderate the accumulations of surplus during expaasStates would adjust their
revenue rates and bases to lessen the impact mbm@io changes and, in turn, levels of
revenue diversification will change, thereby infigeng revenue growth and volatility.

In sum, the level of revenue diversification reflag the three identified
conditions could lead to changes in states' revgnowth and volatility levels. By
assuming the potential endogeneity of revenue slifieggition, my dissertation
investigates how and to what extent a state's tevdiversification, estimated by these
three conditions, affects revenue growth and Mdlabver time. It then examines
specifically how and to what extent political leeslelectoral cycles, the presence and
strictness of tax and revenue limits, and econaianges affect levels of revenue
diversification. The 50-state panel data for theqekfrom 1980 to 2011 are used in my

study.



Chapter 3
LITERATURE REVIEW

To review the existing literature, this chapteribsgvith four general principles
of sound revenue policies—namely, ease of admatisti/compliance, economic
efficiency, fairness and adequacy. It then goesdetail regarding revenue adequacy in
terms of revenue growth and volatility. This chajatiso explores the effect of revenue
diversification on revenue growth and volatilitpag with the definition and measures of
revenue diversification. Finally, it investigaté® teconomic, institutional, and political
determinants of revenue diversification.

Principles of Sound Revenue Policies

Most of the revenue that state governments cabederived from such sources as
taxes in addition to charges and fees for servigash revenues are based on personal
income as well as the sales of services, and pyopEre collected revenues fund public
services or programs. Revenue policy determinew ‘the collective cost of government
services will be distributed among [individualsMikesell, 2007, p. 291).

Given the vague nature of the tesound a “sound” revenue policy is not easy to
define. To some people, a sound revenue policyrakpen who bears the revenue
burdens. Others evaluate the policy in terms ofévenue policy’s impact on economic
growth. Many researchers and observers have wiedttstandards for sound revenue
systems by taking multiple principles into accokdam Smith was the first to provide
guidelines for revenue collection in a market-baseshomy. He proposed the following

four basic maxims in his prominent bodie Wealth of Nationd.776):



I. The subjects of every state ought to contrihoveards the support of the

government, as nearly as possible, in proporbbaheir respective abilities; that

IS, in proportion to the revenue which they resipety enjoy under the protection

of state.

II. The tax which each individual is bound to maght to be certain and not

arbitrary. The time of payment, the manner of pagimthe quantity to be paid,

ought all to be clear and plain to the contribugod to every other person.

[ll. Every tax ought to be levied at the time oithe manner, in which it is most

likely to be convenient for the contributor to gay

IV. Every tax ought to be so contrived as botkate out and to keep out of the

pockets of the people as little as possible, anerabove what it brings into the

public treasury of the state. (Smith, 1776, ppi-779)
The principles implied in these maxims remain int@ot issues today.

Researchers and practitioners have repeated pheseles for many years,
although their terminology has changed over timeBh, 1955; Break & Pechman,
1975; Brunori, 1997, 1998, 2011, Institute on Taxaand Economic Policy [ITEP],
2011; Mikesell, 2007; Reese, 1980; Shoup, 1937).

As such, several commonly cited principles of sbrevenue policy have
emerged. Some scholars have identified four bromgiples: adequacy, fairness,
collectability/simplicity, and economic efficien€iikesell, 2007). Brunori’s (1997,
1998) early studies also suggested four princi@deguacy, fairness, ease of

administration/compliance, and accountability; iigst recent study (2011) added



neutrality to the list. Other scholars have deliaddive principles: fairness, adequacy,
simplicity, exportability, and neutrality (ITEP, 20).

My dissertation uses four broad principles: edssiministration/compliance,
economic efficiency, fairness, and adequacy. | els@veral common criteria from
previous studies, including fairness and adequa@gnwhile, criteria such as
accountability and exportability are not discusketk. In addition, | selected an easier
criterion to understand (i.e., ease of adminigirdiompliance) and a flexible criterion
considering reality (i.e., economic efficiency)rficriteria with similar meaning.

The principles of ease of administration/compleaaad simplicity pursue the
similar purpose of minimizing compliance costsrevenue payers and collection costs
for governments. However, since the phrase, eaadroinistration/compliance, is
immediately easier to understand than simplicity,dissertation uses ease of
administration/compliance as a criterion.

Meanwhile, the criterion of economic efficiencyildsell, 2007) is a more
flexible criterion than neutrality (Brunri, 201IFEP, 2011). According to the objective
of economic efficiency, revenue payers should biearevenue burden to the extent that
necessary revenues are raised while economic tist@the excess burden) must be
maintained as low as possible (Mikesell, 2007).e8lasn the neutrality objective,
business decisions should be dictated not by thedde, but by market conditions and
the cost/benefit rule (Brunori, 2011). In realityis not possible to ensure economic
decisions without any economic distortion. Thusreenic efficiency is a more

reasonable criterion considering reality.



The following subsections provide a more detadegdlanation of these four
principles.

Ease of administration and complianceRevenues must be collected easily.
Collection and compliance costs do not provide retybenefit to society (Mikesell,
2007). An easy and simple revenue system shoulid &somplex provisions and
regulations; multiple filing and reporting requirents; and numerous deductions,
exclusions, and exemptions” (Brunori, 1997, p. &3)mplicated revenue systems
confuse citizens, and governments face difficulitleonitoring and enforcing revenue
collections. Moreover, some groups can take adganéa revenue system full of
loopholes. For example, lawmakers use inherent tatp in revenue policy to enact or
conceal targeted breaks that benefit particulangsqITEP, 2011). Therefore, a revenue
system must be designed to keep total collectiahcampliance costs as low as possible.

Economic efficiency.The revenue principle of economic efficiency irades that
undesirable excess burdens should be minimizéslhighly possible that tax codes
affect individual or business decisions relateth&r investments or purchases more than
their preferences do. In other words, revenue ciidie by its very nature creates a
burden on payers.

However, according to the principle of economitcefncy, governments should
minimize excess revenue burdens on revenue pdyeress burdens or deadweight
losses refer to the amount of social benefit saedfdue to the presence of revenue
collection. For example, if revenues are leviedrmome from labor, the increase in the
revenues leads some people to work fewer hoursnanelse their leisure hours (i.e.,
substitution effect), whereas other people workertorcover the amount of revenues

8



(i.e., income effect). The sum of the substitudiect and income effect represents the
revenue payer's behavior in responding to increiasevenues while their reduced
utility becomes the deadweight loss.

Excess burden or undesirable distortions resitt iaste of productive
resources, lower rates of economic growth, and iovaéonal living standards”
(Mikesell, 2007, p. 317). Therefore, the revenukcgseeks to generate the necessary
revenue (i.e., the revenue burden), while keepaogemic distortion (i.e., the excess
burden) as low as possible (Mikesell, 2007).

Fairness.The revenue burden should be distributed fairlyewhpeople discuss
revenue “equity,” they are talking about fairneést, the true meaning of fairness is
elusive, as individuals perceive fairness diffelyeVhat is an unfair revenue system to
one person might seem quite fair to others (Bryri®98; Gruber, 2005; Young, 1994).
Evaluating a revenue system’s fairness requiresgdag both particular concepts of
equity and a means to measure the system’s digtmb(Gruber, 2005; Musgrave, 1959).
The most commonly cited approaches to fundameet&nue fairness are: (a) the benefit
principle, (b) the ability-to-pay principle, and) be revenue incidence analysis.

The first approach, the benefit principle, mednat the cost of the benefit
received from the government should be distribte@venue payers according to the
extent of benefit received. Fairness in the contéxihe benefit principle relates the
revenue payers’ exchange of public services witregaments (Gerbing, 1988).
Measuring the principle requires knowing how muuh benefits are and who receives
those benefits from the government. However, tipegailations are very difficult to
identify. Moreover, it is doubtful that the bengdiinciple can properly or actually

9



mitigate inequality. Richard A. Musgrave and Peggyusgrave (1980) commented
that “the benefit approach, ideally, will allocakat part of the tax bill which defrays the
cost of public services, but it cannot handle tanexded to finance transfer payments
and serve redistributional objectives” (p. 238).

The second approach to fairness in revenue calledhe ability-to-pay principle,
means that the cost of government should be digéthaccording to a taxpayer’s ability
to pay. Those with a greater ability must pay ntbes those with a lesser ability do. The
ability-to-pay principle is connected to the contsepf horizontal and vertical equity.
Revenue payers with an equal or similar abilityidigpay the same amount of revenues,
while those with a different ability should pay ifefent amount of revenues.

More specifically, the principle of horizontal etyies in treating equals equally.
In other words, individuals with similar resourcessluding income, wealth, or profits,
should be treated in the same way by the reversterayregardless of the different
economic or lifestyle choices they make. If onesparpays much higher revenues than
another person with similar circumstances, it \tedahe concept of horizontal equity.
Yet it is difficult to define “similar or identicadircumstances” in order to measure
horizontal equity or inequity in the real world {(fer, 2005). From a practical standpoint,
determining whether revenue payers have similaunistances depends on the
conditions of income, family structures, and age&=@, 2011). Nevertheless, because it is
ambiguous to examine horizontal equity except tnez®e cases, the issue is
continuously raised in debates and is “often distbto fit the views of the proponents or

opponents of a particular [revenue] proposal”’ (@muR005, p. 496).
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The principle of vertical equity refers to theaddat people with more resources,
including higher income, greater wealth, or higheafits, should pay higher revenues.
However, no scientific guideline exists to deterenimow much revenue people with
different resources should pay (Mikesell, 2007)thieg vertical equity is evaluated by
“how a [revenue] affects different families fronethottom of the income spectrum to the
top from poor to rich” (ITEP, 2011, p. 1). Threarsdlard measures are used to measure
vertical equity: regressive, proportional, and pesgive revenue structures.

A revenue structure is regressive if low- and rfeddcome families pay a higher
share of their income in revenues than do upperarecfamilies. A revenue structure is
proportional if all families pay the same sharénacbme. A revenue system is
progressive if upper-income families pay a higtiers of their incomes than low- and
middle-income families.

Vertical equity generally defends the progressexenue system; those with
higher income must pay a higher rate of revenuaumof their own greater ability to
pay (Gerbing, 1988). Given the definition that effee average revenue rates are the
ratio of personal revenue payments to total incdeféective average rates must rise
[faster] with income, so that the rich pay a higbleare of their income in [revenues] than
do the poor” (Gruber, 2005, p. 496).

However, because most states have revenue postiwlth regressive,
proportional, and progressive revenues, it isdiffito distinguish the
regressivity/progressivity/proportionality of thaitructure in a simple way. When viewed

from a portfolio perspective, the progressivityoime revenue can offset the regressivity

11



in another revenue to some degree. Therefore vl level of progressivity or
regressivity of a revenue system might be evalubyed

(1) The degree of progressivity or regressivitgath revenue within the system

and,

(2) How heavily a state relies on each revenukiwihe system. Thus, a state

that relies on regressive sales, excise and profseres more heavily than a

progressive income tax will end up with a veryresgive revenue system overall.

(ITEP, 2011, p. 1)

Adequacy.Adequacy is defined as how well a government cdleatcenough
revenues to sustain the level of public servicesitizens and policy makers demand
(Blom & Guajardo, 2001; ITEP, 2011). It is importaa collect sufficient revenues to
fund public services in the upcoming fiscal yeawadl as over the long term. Thus, it is
desirable for revenues to change at the same eryasimilar rate as the state
expenditures. Several researchers concur that adgasithe primary goal of revenue
policies (Ladd, 1988; Reschovsky, 1998), becauserites as a criterion for
distinguishing a successful revenue system fromresuccessful system (ITEP, 2011).

However, the concept of adequacy sounds compléhairthe accounting
discussion is different from the economic discusglaaffer, 2004). Although revenue
increases at a higher revenue rate from the adogucdncept, economic discussion
recognizes the negative impact of a higher reveateeon work, output, and employment.
Indeed, when facing higher revenue rates, reveayerp are likely to change their
behavior to avoid higher payments. The increasavgmue rate can become an excess
burden on revenue payers beyond the revenue buRégeenues will increase to a given

12



level of revenue rate, but they might actually skitbeyond the particular revenue rate as
revenue payers change their behavior (Laffer, 2004)

In addition to changes in the revenue rate, thstieity of a particular revenue
source to economic fluctuation is a main factoadéquacy (ITEP, 2011; Mikesell, 2007).
Elasticity refers to the change in the yield ofaatigular revenue source given economic
growth. In general, some revenue sources (e.gstar corporate profits) are more
sensitive to change in economic activity and coodg than others, including property
taxes. John Mikesell (2007) noted, “A revenue sewvith good cyclical adequacy
remains reasonably stable during periods of dewieiconomic activity” (p. 312). Thus,
when a government’s revenue system cannot adapiataging economic conditions,
large deficits or surpluses emerge (Blom & Guajagfi)l). The National Conference
State Legislature (NCSL) (1999) recommended tlghveernment use a diversified
revenue portfolid. Revenue resources relatively inelastic to changanomic
conditions can offset the lost portion by relyingsources that are quite elastic to
economic fluctuations.

Summary and implication of sound revenue policyThe four criteria of a sound
revenue policy have been discussed in the firgiseof this chapter. Ease of
administration/compliance focuses on providingmnae and easy revenue system to
improve revenue payers' and revenue collectorgnstahding. Economic efficiency
requires governments to minimize the excess revbatgen on revenue payers. Fairness

involves governments imposing more revenue on tinikea greater ability to pay

Retrieved from NCSLhttp://www.ncsl.org/magazine/sl-mag-the-historyusfaspx
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whereas adequacy requires governments to colléatisnt revenues to maintain public
services.

However, these criteria—namely, ease of admirtisttAcompliance, economic
efficiency, fairness, and adequacy—might not beuiemeously achieved in reality
because of the conflict among them. For examplnamists have highlighted the
economic efficiency criterion while paying lesseation to other criteria, such as
fairness. Others see growth competing with distrdou The priority among criteria
might depend on the situations in which governmargsplaced.

Particularly in fiscal crises, most governmentgitéo pay more attention to
revenue adequacy (Lowery, 1984; Reschovsky, 199%).protracted downturn
decreases a revenue growth rate while uncertairttyel economic condition increases
volatility in the revenue collection. An adequag@enue system makes it possible to
collect sufficient tax revenues to provide pubkewsces to the public.

The next section examines the ways in which tmratin adequate revenue
system in terms of revenue growth and volatilityletail.

Revenue Adequacy: Growth and volatility

Revenue adequacy is widely accepted as an impaogaahue policy principle
(Brunori, 1997, 1998; ITEP, 2011; Zodrow, 1998).e(version of the principles defines
adequacy as “whether the [revenue] system raismsgbnmoney, in the short run and the
long run, to finance public services” (ITEP, 20@15). A government should raise
sufficient funds to maintain the level of publiac\gees demanded by citizens (ITEP,
2011). In the short term, state governments musirerthat they have enough money to
sustain public services in the upcoming fiscal ygaaddition, governments should
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balance their budgets not only in the immediatariitbut also over the next five to ten
years (ITEP, 2011) to fund public programs.

Adequacy should have some requirements. For exammast previous studies
point out that the revenue system should ensubdistaand growth (Bruce et al., 2006;
Dye & McGuire, 1991; Groves & Kahn, 1952; Mallickil8&armon, 1994; Sobel &
Holcombe, 1996; White, 1983). Stability requiregareues to be relatively constant over
time. Stable revenues are not likely to fluctuatpredictably with changes in the
economy. Many studies use instability, variabilapd volatility instead of stability. In
general, the termolatility, or stability, refers to the potential variability in state reves
from the expected level of revenues at varioustpawmer the years (White, 1983). In
addition, growth means generating enough reverelds/to maintain public spending
over the years.

Many researchers begin by arguing that revenuatbrsehould match spending
growth. However, in their research, discussiond,@nclusions, the balance between
revenues and public spending is not the main paathger, they seem to focus on growth
responding to economic growth. Some studies hawgqabout that, at best, a particular
revenue can account for a considerable part of tevanues, thereby satisfying the
sufficiency criterion. For example, Zodrow's (19%Rfinition of growth is limited to
economic growth, as follows:

[R]evenues should grow at approximately the saateeas the state economy, so

that periodic rate increases are unnecessary, Noveever, that such growth

implies that revenues would increase at a ratald@quhe sum of the inflation rate

and the real rate of growth in the economy (p. 15)
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Any examination and assessment of revenue groagdsito consider the growth
side of both public spending and economic growtbweler, many studies have not
analyzed the balance aspect between revenue gamatipending growth. They neglect
might be due to the fact that the amount of stpgmding has remained relatively stable
over time.

However, state governments have been asked togaamal pay for various
public services, including welfare, and Medicaitius$, recent health care cost inflation
affects state spending growth (Fox, 2004). In aoldjteducation spending such as K—12
spending must grow faster than economic inflationrder to maintain or improve the
current quality of education (Fox, 2004). Therefosvenue growth should be discussed
in future research in order to take into accoumt decisions on public spending along
with the increased or decreased costs of existitdjgservices due to economic
inflation (Fox, 2004). My dissertation does notlde#h the expenditure side, because it
focuses on the revenue side and the issue of muitig is beyond my research.

Previous studies of adequacy have assumed thaosh@®f public programs
grows at the same rate as economic change witlomgidering explicit changes in
decisions related to public programs. More disarssen this is warranted in another
research. The current dissertation follows thisesassumption and defines growth as the

long-term trend of a state's revenues over yeatst@\1983Y

2 Relevant studies have not precisely defined thegef “long-term.” Rather, a "long-

term" period seems to equal a research periodeXxample, Bruan and Otsuka (1998) used 11
years of the research period from 1981 to 1991 CGardoll (2005) used 11 years from 1990 to
2000. In addition, White (1983) used data fromghkaod from 1970 to 1981. Previous studies
have not specifically defined the terminology ajdrib-term,”; rather, they have applied different
periods of “long-term” to their studies.
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Returning to the issue of revenue adequacy, tkeseetion examines the
measures of revenue growth and volatility as welihe relationship between them based
on previous studies.

Measures of growth and volatility.Several studies, including Mallick and
Harmon (1994) and White (1983), examined growth\asidtility in terms of a revenue
portfolio rather than individual revenue sourcese portfolio approach makes it easy to
assess overall growth and volatility. Thus, grostrepresented by the long-run or
trending rate of growth in a state's revenue atrectwhich includes several taxes as well
as charges and fees over time. Meanwhile, volatdimeasured by variability from the
growth trend line in the short term (Mallick & Haom, 1994; Misiolek & Perdue, 1987;
White, 1983; Yan, 2008).

Other studies have used long-term and short-tecome elasticity to represent
revenue growth and volatility, respectively (Bruwteal., 2006; Fox & Campbell, 1984;
Holcombe & Sobel, 1997). The two measures—trerglsagrowth and income
elasticity—generate different information and ansdiéferent questions (Dye &

McGuire, 1991). Income elasticity measures theticriahip between revenues and
economic activity whereas the trend rate of grosuthply measures revenue growth over
time (Dye & McGuire, 1991). The trend rate meashas an advantage in exploring
revenue growth and volatility over years from bettonomic and non-economic (i.e.,
political) perspectives.

Relationship between growth and volatility.Previous studies have identified a

positive relationship between growth and volati(Braun & Otsuka, 1998; White,
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1983). As the overall growth rate of a revenuefpba increases, revenue volatility also
increases (Braun & Otsuka, 1998; White, 1983).

However, the relationship between growth and ¥dlats not always positive.
For example, in their research, Mallick and Harnit®94) demonstrated that growth
does not have a clear positive relationship witlatidty through tax portfolio analysis
used in New York State in FY 1987—1988 (see Taplé4 the results in Table 1
indicate, although revenue structures B and C Hawsame growth rate, 7.7, revenue
structures B and C have different degrees of \itlath.83 and 14.57, respectively.
Thus, we do not know whether there is a positivearelationship between revenue

structure growth and volatility.
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Table 1

Various Frontier Portfolios for New York State iy £987-1988-The Revenue Portfolio

Growth-Volatility Frontier (mix of tax shares praling greatest stability for any

particular revenue growth rate)

Revenue Sources

Portfolios on the Efficient Frontie

A B C D E F
Personal Income 33 40 50 45 47 44
Tax
Sales Tax 37 34 23 32 23 5
Transport Tax 15 8 3 3 0 0
Sin Tax 0 0 3 0 0 0
Energy Tax 12 15 5 17 22 34
Corporate Tax 0 0 10 0 0 0
Transfer Tax 3 3 6 4 8 18
Total 100 100 100 100 100 100
Portfolio Growth 7.0 7.7 7.7 8.0 8.5 9.0
Rate
Portfolio Volatility 0.90 5.83 14.57 10.90 19.35 .a2

Note The following taxes are included in each grougpcépt personal income and sales
taxes, others are described. (1) transphighway use, motor fuel, and motor vehicles;

(b) sin—alcohol-beverage, alcohol-beverage license, citggrand pari-mutuel; (c)

energy—public utility and petroleum business; (d) corperabank, corporate franchise,
and insurance; and (e) transfegstate and gift, real estate gains, and real essaisfer

(p. 436). Adapted from "Portfolio Analysis and Meal Equity: a New York

Application,” by R. Mallick and O. R. Harmon, 19%blic Finance Reviey2?2, p. 430.
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Relationship among growth, volatility, and econona changesEconomic
changes affect revenue structure growth and vityat8tates usually face revenue
changes over every business cycle. AlImost evetg st@eriences a drop in revenues
during a recession and an increase after the iecelobel & Wagner, 2003). A state
revenue portfolio, which is composed of elastic kesd elastic sources, is affected by
economic changes; accordingly, collected revenuetuaite over business cycles (Braun
& Otsuka, 1998; Holcombe & Sobel, 1997; Sobel & \Waxg 2003; Wilford, 1965).
Furthermore, when a fiscal crisis emerges, thd leviotal revenues drops and the
growth rate of total revenues also decrease asdsrtige crisis continues.

Summary and implications of revenue adequacyRevenue adequacy refers to
having sufficient revenues to maintain public seegiand programs as demanded by the
public. Revenue should grow by at least the sa@easpublic expenditures in the long
run. Revenue adequacy has been academically destirsterms of short-run volatility
and long-run growth. In my dissertation, growtfthis long-term trend of a state's
revenues over years; volatility refers to the po&wariability in state revenues from the
expected level of revenues at various points dweears (White, 1983). In order to
raise revenues, the states should consider bogiateym growth and short-term volatility.

When it comes to the relationship between votgtdnd growth, Mallick and
Harmon's (1994) study provided the results of @omsistent relationship between two
concepts using revenue portfolio analysis evenghdhbey used only one case from New

York state. In addition, economic changes affeatiest revenue growth and volatility.
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Revenue Diversification for Stable, Growing Revenuse

This section investigates the positive effect @kraue diversification on state
revenue growth and volatility. Revenue diversificathas been considered a guarantor
for stable, growing revenues at the state levak $action discusses the modern portfolio
theory on which the discussion of revenue diveration has been based,; it first
examines the definition and measures of revenusrsification and then the impact of
revenue diversification on growth and volatility.

The modern portfolio theory of revenue diversificdion. Meaningful
diversification requires a state to avoid relyimgamy particular revenue source at the
cost of other revenue sources (Carroll, 2005; dagtal., 2003; Cline & Shannon, 1983;
Suyderhoud, 1994). A diversified revenue portfalidudes taxes and other types of
revenues such as user charges and fees (Carahbl| 2003).

Although the concept of revenue diversificatiompublic portfolios seems
straightforward, its origin is in the private sadtioat deals with investments. The modern
portfolio theory (MPT) was introduced by Harry Markitz in a 1952Journal of Finance
article entitled "Portfolio selection.” Portfoli@se referred to as the groups of objects of
choice (Francis & Kim, 2013). According to Markowit1952), a well-diversified
investment portfolio is likely to yield an overdtiigher expected return and lower
variance (risk or uncertainty) in the market. Ilhetwords, a diversified portfolio yields
the same expected return with less risk comparadoartfolio that is not diversified.

MPT assumes that an investor does (or should)miagithe potential returns
(benefits) and minimize risk (uncertainty) in afie@ént market (Markowitz, 1952).
Investors are assumed to be rational. Here, rditpmaeans being satisfied with
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constructing a less risky portfolio as long asakpected return is the same. As a
normative theory, MPT assumes that investors gsgpased to be coherent and consistent
in their investment choices unless they are willmgncrease risk without financial
compensation (McCue, 2000). Furthermore, investoesexpected to adjust quickly to
any changes affecting the market or a return oastment (McCue, 2000).

MPT remains meaningful in the public budgeting &ndnce field both
theoretically and practically. The management sk and return in revenue collection
might increase the capacity of political leadergather and manage revenues effectively
(McCue, 2000). Diversifying revenue sources caarpbeffective and efficient strategy.
Some researchers in the field have argued thatdifilation might encourage a
broadening of the revenue base, generating lessilitgland more flexibility in financial
management (Bartle et al., 2003; Yan 2008). Thaateoh of volatility, according to
modern portfolio theorists, is achieved by devealgpnultiple revenue sources that are
not perfectly correlated (Francis & Kim, 2013; Mavktz, 1952).

Measures of revenue diversificationThe measurement of revenue
diversification is complex. Until Suyderhoud (199%ed the modified Hirschman-
Herfindahl Index in the 1990s, a state was treatedaving revenue diversification if a
share of the major revenue sources fell into aiBpeange of ratios (Cline & Shannon,
1983; Ladd & Weist, 1987; Shannon, 1987).

Early prescriptions (i.e., 1960—1975) urged thatindividual income tax, the
general sales tax, and the local property tax sheath contribute 20 to 25 percent of all
state-local tax revenues (Suyderhoud, 1994). Irednky 1980s, this threshold was
modified somewhat as researchers recognized theriemze of user fees and severance
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taxes. However, a balanced tax system still reduine personal income tax to account
for 20 to 35 percent of all statdocal tax revenues while the general sales and loca
property taxes accounted for 20 to 30 percent €aagidderhoud, 1994). Shannon (1987)
defined a tax system as being “strongly balanckdach of the big three (property,
general sales, personal income) taxes accounteétbftor 43 percent of the sum of these
revenues; meanwhile, a tax system is “fairly weldmced” if each of the big three
contributed 20 to 48 percent of the sum of thesenees.

However, Suyderhoud (1994) criticized these previcriteria of diversification
for ignoring the role of other resources, suchaparate income taxes, user charges, and
selective sales taxes. Suyderhood used four rdtharthree categories: property taxes,
personal and corporate income taxes, general gades, and all other revenues,
including non-tax revenues. In addition, Suyderh@f4) developed a quantifiable
measure of diversification, based on the Hirschidarfindahl Index (HHI) (Herfindahl,
1950; Hirschman, 1945). The measure indicateséftent to which a revenue structure
is diversified relative to a theoretical maximunsulyderhoud, 1994, p. 173).

As Suyderhoud (1994) noted, his revised HHI difieetion index offers several
advantages over the previous approach. First, BldIwell-established and well-
accepted measure developed in the industrial azgon concentration research to
measure industry diversification that reduces {&kyderoud, 1994; Yan, 2008). Second,
it is a continuous measure rather than a catedaneasure, and it measures the relative

position of a revenue structure to its maximal difecation.

% “A diversification index of 1.00 indicates maximuralance among revenue categories,

whereas an index value of O indicates total rebam only one category” (Suyderhoud, 1994, p.
173).
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Effect of revenue diversification on revenue growt and volatility. The topic
of revenue diversification became important fotesggovernments especially in the
1960s and 1970s, in response to the fiscal crisgdax revolts they experienced
(Carroll, 2005). In particular, the main targetak revolts has been to impose restraints
on the local governments' authority to increasddhbal property tax. However, the
restraints have also limited the size of revengeeiases in state governments (Carroll,
2005). Fiscal crises and these limitations havedigiate governments to find creative
ways to maintain or increase revenues, and the gtevenue structure diversification
has attracted states' attention (Carroll, 2005).

A state with a well-diversified revenue portfotian smooth volatility and protect
growth rates from sharp decreases during reces@raan & Otsuka, 1998;Carroll,
2005). Carroll (2005) indicated that the 25 mosedsified states experienced an average
decline in tax revenue of only 2.7 percent, while 25 least diversified states went
through an average decline of 4.8 percent in $w&ficrisis between 2001 and 2002.
Determinants of Revenue Diversification

Previous relevant studies have identified deterntgaf revenue diversification.
Revenue diversification levels could reflect suastitutional conditions as the presence
of tax and revenue limits as well as economic dooes, and these conditions could lead
to changes in state revenue growth or volatilitels.

This section discusses the relationships betweenaenic conditions and revenue
diversification, and between an institutional fadice., the presence of tax and revenue
limits) and revenue diversification. The sectiorttier explores the possible association
between another institutional factor (i.e., lediskasuper majorities or popular referenda
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on tax increases) and revenue diversification.éeibf these has been discussed in
previous literature on diversification. The disaoasof the possibilities is based on
previous research on the connection between ssand revenue limitations and

heavier reliance on charges and fees for servigesestrained by limitations. In addition,
the section investigates the potential relationdeifpveen electoral cycles as political
factors and revenue diversification, which also maisbeen directly investigated in

previous research. The discussion of possibilisdsmsed on prior work that examined

the association between electoral cycles and taegehof revenue source rates and bases.

Economic factors.Economic changes influence a state's flexibilitgiteersify its
revenue sources. For example, severe fiscal angglst force state leaders to change
their revenue portfolio. On the revenue side, testarecession tends to rely more on
relatively inelastic revenue sources than on @astrenue sources to lessen the impact of
recession (Clemens & Miran, 2012; Matsusaka, 20D¢. adjustment of the state's
portfolio influences levels of diversification (Cal, 2005).

Institutional condition 1:Tax and revenue limits. Tax and revenue limitations
influence a state's ability to diversify its reveraources. Carroll (2005) found a negative
relationship between revenue diversification argithposition of tax and revenue
limitations for revenue policy changes in stateésug, her research suggested that tax and
revenue limitations restrain political leadersligibto increase levels of diversification.

Institutional Condition 2: Strict tax and revenue limits. The effect of strict tax
and revenue limits on revenue diversification haisbheen directly discussed. However,
strict restrictions on taxing might also influenmaitical leaders' ability to increase levels
of diversification in a different manner.
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For instance, Mullins and Joyce (1996) indicateat tax and revenue limitations
result in attempts to increase alternative sounEesvenues, not usually constrained by
the limitation, particularly in terms of user chasgand fees for services. Thus, most state
governments tend to increase a proportion of clsaage fees for services to total
revenues when states need to increase revenuekn@vialJoyce, 1996; NCSL, 1999).

Moreover, arguing without data, NCSL (1999) wribtat states requiring
legislative super-majorities or popular referemmlanact tax increases are more likely to
consider charge and fee increases than statesauiting them when states need to
increase revenues. Therefore, it is plausibledtratter tax and revenue limitations would
lead states to increased charges and fees focsesnlievels of revenue diversification
will increase as a result.

However, due to the lack of empirical studies,d@enot know whether the
strictness of tax and revenue limitations influe(mevary with) levels of revenue
diversification.

Political conditions. Given the incentives for reelection, what and wban
political leaders do anything about revenue divieesion? Despite what public
budgeting and finance researchers argue, thegmdtfithe diversification decision makes
it unclear whether political leaders will act ef@intly on the resource side of budgeting.
Although previous studies have not directly anadyttes relationship between elections
and levels of revenue diversification, there amesoeasons to suspect the link between
them. First, revenue policies are critical politisdues in states. Previous studies have
argued that a state's governor and legislature inaeatives to adjust revenue policies
during electoral cycles (Blais & Naneau, 1992; Rgdi®90).
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Public choice theory helps understand why polifieaders would or would not
choose to diversify their states' revenue portflRublic choice assumes that rational
individuals, including elected political leaderst aut of their own self-interest. The
assumption of self-interest means that individbhalge their own preferences that
influence the decisions they make (Ostrom & Ostrd87,1). According to public choice
theory, as decision makers, political leaders seklantages within the strategic
opportunities they find. Only incidentally will Idars be evaluated by whether decision
outcomes are consistent with efficiency standa@igrom & Ostrom, 1971). Leaders are
assumed to choose maximizing strategies under tanagr, which will provide the
highest net personal benefit as weighted by their preferences (Ostrom & Ostrom,
1971).

Political leaders, including legislators and gowes, have few incentives to
deviate from their constituents' interest (Benddrait, 1996). Because reelection, and
not efficiency, has the highest payoff for thenaders make decisions that benefit their
constituents (Bender & Lott, 1996; Tollison, 1988).

Does revenue portfolio diversification—efficiencyenefit leaders and their
constituents? As a matter of fact, we do not knieeducing volatility in revenue
collection is viewed as one of the important crédor evaluating financial performance
(ITEP, 2011). Stable collected revenues make stablding for services and programs
that benefit constituents more likely. Thus, rasibpolitical leaders would seem likely to
select a diversified revenue portfolio, accordindAPT principles.

However, political leaders might not select a difeed revenue portfolio. For
example, rebalancing a portfolio can require airateease in a particular revenue base
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that negatively affects constituents' interestausl egislators' self-interest might not lead
them to choose a diversified revenue portfolio.

Second, a limited number of empirical studies haygported the electoral cycle
theory for a revenue policy at the state level @4il, 1978; Nelson, 2000). Mikesell
(1978) and Nelson (2000) identified changes inréd®s and new tax adoptions for state
governments over electoral cycles. According to@didl (1978) and Nelson (2000), tax
rate increases and adoptions distinctively occumnéhe first year of a governor's and
legislator's terms for a state with a 4-year etectycle for a governor and a 2-year
election cycle for the legislature (see Table 2 @able 3)*° In election years for both
the governor and legislature, tax rate increasdsadoptions were rarely implemented

according to Mikesell (1978) and Nelson (2000) (Bakle 2 and Table 3).

4 Mikesell (1978) included individual income, corp@réncome, cigarette, gasoline, and

distilled spirits taxes and treated them as bragskd taxes in his analysis. In contrast to broad-
based taxes, the selective excise taxes—gasolsidled spirits, and cigarette taxes—did not
show a pattern significantly different from the gead revenue policy of tax increases and new
source adoptions (Mikesell, 1978).
> According to Mikesell (1978), tax increases andpin are substantially less likely to
occur in an election year than in the first yeaa gfovernor's term. In addition, considering
legislators who are in either an election yeaherytear before an election year, the probability of
tax adoption or rate increase in each of the yméght be ordered: first year of a governor's term
> third year of a governor's term > second yea gbvernor's term > gubernatorial election year
(Mikesell, 1978).
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Table 2

Comparison of the Results regarding State Tax bsxe and Adoptions by Year of

Gubernatorial Election Cycle between Mikesell (19&8d Nelson (2000)

Mikesell (1978), 1960-1977

Nelson (2000), 1946-1986,

1990-1993

Tax Years Before Next Number Years Before Next Number

Election for Governor of Election for Governor of

3 2 1 0 Increase/ 3 2 1 0 Increase

Adoption /Adoption

Personal 27 24 41 8 37 52 11 29 9 91
Income (%) (%)
Corporate 34 19 40 7 90 45 10 33 12 118
Income
Sales 47 16 30 8 64 40 16 29 15 120
Gasoline 47 13 38 2 53 39 12 39 10 197
Cigarettes 61 11 29 O 38 41 13 38 8 152
Distilled 55 13 30 2 47
Spirits
Alcohol 45 14 32 9 203

Note Percentage of rate increases by tax. Adapted fEection Periods and State Tax
Policy Cycles," by J. L. Mikesell, 1978, Public Gt 33(3), p. 102-103 and "Electoral
Cycles and the Politics of State Tax Policy,” byANelson, 2000, Public Finance

Review, 28(6), p. 545.
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Table 3
Comparison of the Results regarding State Tax Adogty Year of Gubernatorial

Election Cycle between Mikesell (1978) and Nel200)

Mikesell (1978), 1960-1977 Nelson (2000), 194@4,91990-
1993
Tax Years Before Next Number Years Before Next Number
Election for Governor of Election for Governor of
3 2 1 0  Adoption 3 2 1 0 Adoption
Individual 71 29 7 70 30 10
Income (%) (%)
Corporate 83 17 6 67 33 9
Income
Sales 63 25 13 8 62 39 13
Gasoline
Cigarettes 25 25 50 4 39 8 39 8 13
Distilled
Spirits
Alcohol 100 1

Note Percentage of total adoptions by tax. Adaptethft&lection Periods and State Tax
Policy Cycles," by J. L. Mikesell, 1978, Public Gt 33(3), p. 102-103 and "Electoral
Cycles and the Politics of State Tax Policy,” byANelson, 2000, Public Finance
Review, 28(6), p. 545.
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Furthermore, the number of tax rate decreases @60 to 1977 was limited (see
Table 4). Similarly, Mikesell (1978) and Nelson () found that tax rate decreases in
states relatively rarely occurred, consideringrthmber of states and the length of time
period between 1946 and 1993 (see Table 4). Né&a00) concluded, “These data
provide only weak evidence in support of the vidattstate politicians deliberately

reduce taxes before election periods” (p. 544).

6 Mikesell (1978) analyzed the 36 states from 1960904, Nelson (2000) did not provide
the specific number of states examined. Howewh btudies were restricted to states with a 4-
year election cycle for governor and a 2-year lagise cycle. The study period of Nelson's
(2000) study began in 1946 and ended in 1993. Becstates' tax changes immediately followed
the Tax Reform Act of 1986, the years 1987-198%wescluded in Nelson's (2000).

6 Nelson (2000) included individual income, corgeramcome, sales, cigarette, alcohol,
and motor fuel in the analysis. Alcohol exciseita& group of taxes composed of beer, wine and
distilled spirits.
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Table 4
Comparison of the Results regarding State Tax Desae by Year of Gubernatorial

Election Cycle between Mikesell (1978) and Nel200)

Mikesell (1978), 1960-1977 Nelson (2000), 194839
Tax Years Before Next Number Years Before Next Number
Election for Governor  of Election for Governor of
3 2 1 0 Decrease 3 2 1 0 Decrease
Individual 57 43 7 23 18 32 27 44
Income
Corporate 60 40 6 32 18 32 18 22
Income
Sales 67 33 3 46 27 27 11
Gasoline 100 1 100 2
Cigarettes 67 33 3 100 4
Distilled
Spirits
Alcohol 44 2 33 9

Note Percentage of rate decreases by tax. Adapted"tebeation Periods and State Tax
Policy Cycles," by J. L. Mikesell, 1978, Public Gtw 33(3), p. 103 and "Electoral
Cycles and the Politics of State Tax Policy," byA Nelson, 2000, Public Finance
Review, 28(6), p. 544.
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Given the finding that the timing of tax rate ieases and new adoptions is
associated with electoral cycles, when politicadiers show a pattern of strategically
using a particular revenue source during electyeles, the level of revenue
diversification decreases and its impact on graavith volatility changes as a result.

Mikesell (1978) and Nelson (2000) provided diffgrempirical results regarding
whether the pattern of tax increases across tloti@tecycle differs among the tax
categories analyzed. Mikesell's (1978) empiricadigtdemonstrated that tax rate
increases and adoptions were clearly linked wiglatekal cycles in cases of individual
income and corporate income taxes and the salessanthxes in the cases of distilled
spirits, cigarettes, and gasoline. However, Ne[@@00) provided a different finding:

“No discernible differences in the patterns of @ases among the various tax categories
could be detected” (p. 545).

Based on Mikesell's (1978) study, the degree\odémae diversification is
expected to change in the first year of a govesramtd/or a legislator's terms. However,
Nelson's (2000) results found nothing distinctibewt specific years. Rather, the results
demonstrated that all years are likely to havelamehanges in a state portfolio.

Summary and implication of revenue diversification This section explored the
modern portfolio theory and measures of revenuerdification, the positive role as a
guarantor for stable, growing revenues at a séatel | and the determinants of revenue
diversification. Furthermore, this section examitieel relationships among the economic,
institutional, and political conditions and reverdieersification based on previous

studies. The specific relationships are detailetthé@next chapter.
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Chapter 4
HYPOTHESES

This chapter discusses what we do and do not ketated to the relationships
among revenue diversification, revenue growth amidtility, and other explanatory
variables based on the existing literature. Theudision of what we know summarizes
the previous studies' findings related to the r@tathips between state revenue growth
and revenue diversification as well as betweere seatenue volatility and revenue
diversification, the determinants of revenue diifeation including the presence of tax
and revenue limits and economic changes, and gsoeiasion between electoral cycles
and changes in revenue policies. The discussigvhat we do not know involves the
inconsistent association between revenue growthvaladility, and the plausible
determinants of revenue diversification, includgtgct tax and revenue limits and
political leaders' electoral cycles. This chaphbent presents four hypotheses along with
the remaining questions related to what we do notk
What We Know

Despite the limited number of studies, previoseagch has found that a state's
revenue diversification increases growth and reslwodatility (Carroll, 2005; Schunk &
Porca, 2005; Suyderhoud, 1994).

Revenue structure growth is referred to as thg-tenm trend of a state's revenues
over the years; volatility is referred to as theafaility in state revenues from the
expected level of revenues at various points dwerears. The rate of growth generally

increases during an economic expansion for a geeenue portfolio while the rate
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declines in a recession. In addition, the rateegénue volatility for a given revenue
portfolio within a state increases or decreasessponse to economic changes.

Tax and revenue limitations and economic changrddiaffect levels of revenue
diversification. First, tax and revenue limitatiaresluce levels of revenue diversification
by restricting a state's ability and flexibility tebalance revenue sources. Second,
economic changes lead state political leadersjtssaicevenue rates, bases, and portfolios,
thereby influencing the state's revenue diverdifica

Meanwhile, state political leaders adjust revepoiecies during electoral cycles.
The electoral cycle theory demonstrates that gtaliécal leaders implement increases in
tax rates and new revenue adoptions if they atiedirst year of their terms. In contrast,
state political leaders rarely increase tax ratesdopt new revenues in the last year of
their tenures (Mikesell, 1978; Nelson, 2000). Tharges in revenue rates and adoptions
over electoral cycles are associated with the'stedgenue portfolio.

In sum, the relevant studies produce the followindings.

Finding 1. Revenue diversification increases reeegrowth and reduces revenue
volatility.

Finding 2. Economic changes affect a state's @y @ortfolio growth and
volatility.

Finding 3. Tax and revenue limitations reduce lewé revenue diversification.

Finding 4. Economic changes affect a state'sligti to diversify its revenue

sources.
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Finding 5 State political leaders are most likely to insegax rates and adc
new resources ithe first year of their tern whereaghey are least likely to enact the
strategies in the last year of their terr

Figure 1 presents diagram for the relionships among economic chan,
revenue diversification, electoral cycles, and revenue limitationgnd revenue growt

and volatility at thestate leve, based on what we know.
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Figure 1 A model of elationships amonrevenue diversification, tax andvenuelimits,
revenue growth andolatility, economic changes, and electoral cycles.

Note A solid linepresents the relationship that know. F.# abbreviatdbe inding
number.
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What We Do Not Know

Several questions remain in the state revenuestiigation, growth, and
volatility research. First, we do not know whethed to what extent political leaders'
portfolio restructuring during their electoral cgslinfluences revenue diversification.
The previous studies explained only one revenueyabjustment during electoral
cycles and did not identify the impact of the athusnt on revenue diversification. In
addition, the previous studies of Mikesell (1978 &lelson (2000) showed different
statistical results with respect to whether pdditieaders prefer to raise revenues with the
relatively elastic or relatively inelastic taxesarder to raise revenues. Thus, although we
can infer that a revenue portfolio changes duriegteral cycles, we do not know
specifically whether and how revenue diversificatelhanges during electoral cycles.

Second, we do not know whether and to what exsteict legislative super-
majorities or referenda requirements influencelewérevenue diversification. NCSL
(1999) argued that strict legislative supermajesitor referenda limits might lead state
governments to increase alternative sources ohtegethat are not usually constrained
by the limits, such as user charges and fees foices, yet it provided no data to support
this argument. Furthermore, we do not know the eixagact of stricter tax and revenue
limitations on revenue diversification levels.

Third, we do not know how and to what extent lewal revenue diversification
affect revenue growth and volatility when it is@®e&d that revenue diversification
reflects such factors of electoral cycles, stegfislative supermajorities or popular
referenda on tax increases, and economic changdsWconsidering the endogeneity
of revenue diversification, some previous studi@ghfound that the movement toward a
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well-diversified revenue structure increases groavitl reduces volatility. However, the
dynamics underlying revenue diversification in ssatvould affect levels of
diversification and, in turn, generate differergukes regarding the effect of
diversification on growth and volatility. Thus, cqi®ns still remain.

Finally, when it comes to the relationship betwesrenue growth and volatility,
other studies have found a positive relationshigvben revenue growth and volatility. In
contrast, more recent studies have cast doubt atiwether a consistent positive
relationship always exists between revenue growthvalatility. Thus, we do not know
whether revenue growth has a consistent relatipnstih revenue volatility or not.
Hypotheses

Given what we do not know, my dissertation suggésir relevant hypotheses in
light of what we have not known yet determined:

Hypothesis 1. Revenue diversification levels cleadgring electoral cycles.

Hypothesis 2. States that require strict supertags or popular referenda to
enact tax increases would generate a different tdwevenue diversification compared
to states that do not require strict conditions.

Hypothesis 3. The effect of diversification oneaue portfolio growth and
volatility changes in the model considering dynayamong electoral cycles, strict super-
majorities or popular referenda, and economic chamg revenue diversification (i.e.,
endogeneity), compared to a model not includingdreamics (i.e., endogeneity).

Hypothesis 4. Revenue growth rate has no consisgkationship with revenue
portfolio volatility.

My research aims to explore these four hypothesgsrically.
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Figure 2depicts a diagram 'the relationships amoregonomic chang, revenue
diversification,electoral cycles, taand revenue limitations, and reverairicture

growth and volatility in the stat, based on what we know and whataeeno know.
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Figure 2. A model of elationships amonrevenue diversification, tax andvwenuelimits,
revenue growth andolatility, economic changes, and electoral cycles.

Note A solid linepresents the relationship that we know. A dotted presents th
relationsip that we do not know. Hindicates the hypothesis number.
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Chapter 5
METHODOLOGY

My research looks at the 50 American states asal@nd analyzes these state
revenue structures from 1980 to 2011. The data wealected primarily from the Bureau
of Economic Analysis, Census Bureau, and Councdtate Governments.

This chapter begins with a description about ddpet) independent, and control
variables, describing the measures of variablaébeh explains the panel data set that |
chose and the research design. Finally, | distqwessmndogeneity of revenue
diversification and the measures of potential instntal variables, and specify the
model that my research uses.

The Variables

The empirical analysis begins with the estimabégrowth,G;;, and volatility,

V;:, of revenue flow. In my study, the measures oénexe growth and volatility are the
portfolio growth developed by White (1983) and poetfolio variance measure for
volatility developed by White (1983) and MisiolekdaPerdue (1987). Growth is
measured using a deterministic trend model. Vithais referred to as the extent to
which actual revenue deviates from the predictedmae—that is, the deterministic
growth trend line (Yan, 2008). Thus, revenue vbtgtis measured according to the
variance from the growth trend line here. The faamwf revenue growth and volatility
are detailed in the following sections.

Dependent variable.The dependent variables are revenue portfolio dramt
volatility.

Revenue growth. Two steps are used to calculate revenue growth.
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Step 1: Projected revenue growth for individualerewe sourcelhe expected

revenue growth for each revenue source can beastihusing the following equation.

wherep, is estimated by the following equation:

(1) log(Rj) = a+ b;(yeart) + ej
wheregG;, is the projected annual growth for fitle revenue source,
R;; is the revenue from thh revenue source in periad
year t is the time variable indicating year, and
b; is the regression coefficient.

My research uses an autoregressive integratedngavierage (ARIMA) model,
together with diagnostic tests for stationarity ardte nose. The annual growth rate
represents coefficiefitin Equation 1, multiplied by 100 to convert itdgpercentage (%)
(White, 1983).

Step 2: Projected revenue growth for a revenuefplot The overall growth for
a particular revenue portfolio is measured by aghveid average of growth rates for each
individual revenue source (White, 1983). This folanis expressed as follows (White,

1983, p. 106):

Gy
(2) Gr= 16=1R_TR1

whereGr is the estimated annual growth rate for the t@aénue portfolio,
G; is the estimated annual growth rate foritheevenue source,
Rt is total revenue (total general fund state-ownr@uevenues) from all revenue

sources, and
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R; is revenue from revenue souice

In order to calculate the overall growth ratg), the growth rate for thigh
revenue sourcex) is weighted byf'l:—i—that is, the proportion of total revenue produced
T

by theith revenue source. When the revenue structure inglsidlaevenue sources, the
overall growth rate is measured by a weighted ayeecd the growth rates of the
individual revenue sources (White, 1983).

Revenue volatility. Two steps are used to calculate revenue volatditya
revenue portfolio.

Step 1: Unit standard deviatioRevenue volatility for an individual revenue
source is measured by the unit standard deviatibiat is, deviation from the predicted

level of revenuesR,). It is calculated as follows (White, 1983):

whereg; is the standard deviation of thk revenue source,
Rj; is the revenue from thth revenue source in periad
R;: is expected revenue from thle revenue source in periadobtained from Equation 2,
R;. is mean revenue of thid revenue source for periddhroughm, and
mis the number of time periods included in the gsial

In order to calculate the unit standard deviatibis, necessary to estimaig.

Step 2: The revenue volatility for a revenue pdidforo measure the volatility
associated with a particular revenue portfolio,need to calculate the variance of

individual revenue source and the covariangg between revenue sources (White, 1983,
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p. 106). The measure of covariance can be calcLése; = P;;0i0;j whereas the overall

measure of volatility for a revenue portfolio gi@nt in time is expressed as follows
(White, 1983, p. 106; Misiolek & Perdue, 1987, p1}l

(4) of =X, 2it1 RiR; P;;0i0j
wheres; and o; are the standard deviations of revenue soitincandijth, respectively,

P is the correlation coefficient between the twoerave sourceish andjth wheni # j

and the variance for thth andjth revenue sources wher j, and

R; and R; are the levels of each revenue souraedj, respectively, for the period under
study.

The revenue portfolio volatility is estimated inlioins of squared dollars (Yan, 2008).

Independent variables.The main independent variables are economic dondit
and revenue diversification.

Economic condition. My research measures economic condition usingarper
capita real gross domestic product (GDP) by sfateording to the Bureau Economic
Analysis, GDP by state is “the state counterpathefNation's gross domestic product
(GDP), the Bureau's featured and comprehensiveureag U.S. economic activity.”
(Bureau Economic Analysis, 2012JEconomic conditions could be positively correlated
with revenue growth and volatility.

Revenue diversification. In the public finance literature, revenue divecsifion is
usually measured using Suyderhoud's modified HidueRue diversification for state

at datet is measured as follows:

! Retrieved from the Bureau of Economic Analysis:

http:/www.bea.gov/newsreleases/regional/gdp_stsppehewsrelease
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_ 1-¥ 1 Rint

(6) RDpe=—"—
whereR; ,« is the share of total general fund state-own sotegenues generated by
source for staten at date.

My study calculates the index for every state ewery year using six sources of
total general fund state-own source revenues: idigial income and corporate income
taxes, general sales taxes, motor fuel taxes, psof@xes, and charges and fees for
services, and all other revenues. If all of thereienue source shares are identical at
0.1666, then the numerator will be .8333 and tkexnwill equal 1. On the other hand, if
revenue is generated by only one source, that esuraction will equal 1, the numerator
will equal 0, and thus, the index will equal 0. Haxer, this does not mean that perfectly
balanced revenue shares among the six sourcea apgimal portfolio. Rather, this
index can be a useful measure for comparing relagvenue diversity across states
(Schunk & Porca, 2005).

Control variables. The model employs additional control variablessmwlate the
effects of revenue diversification from other fastmfluencing the dependent variables.
Thus, this model controls for revenue capacitysti-io control the effect of a state's
varying revenue capacity on its revenue growth\aidtility, the log of per capita
personal income of the state is used as a proxef@nue capacity (Yan, 2008). As
volatility and growth are sensitive to income changcome would have positive
correlations with revenue volatility and growthpestively (Hendrick, 2002; Holcombe
& Sobel, 1997).

Second, to control the effect of a state's sizeésorevenue growth and volatility,

the log of annual state population is includedchimtnodel. The size of a jurisdiction has a
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positive impact on revenue stability (Yan, 20084, a negative relationship between a
state's annual population and revenue volatiligxisected. As there is no prior literature
on the relationship between revenue growth and latipa, population could be
negatively or positively correlated with revenuewth.

Finally, political factors, such as the annuatesfzroportion of House seats held
by the Democratic Party and Democratic governohnigfluence revenue growth and
volatility, being particularly salient during thegzess of revenue adjustment in states
facing unexpected deficits. If the leadership & tiouse is Democrats and/or the
governor is a Democrat, the pro-spending procligftpemocrats will lead to increases
in revenues (Kioko & Martell, 2012). In my researttie political control factors are
captured by a dichotomous variable, with DemocHdbase and Democratic governor
being equal to one and zero otherwise. The expeay@dof the variable is positive.
Panel Data Set

The research uses a panel data set of 50 Amesiatas from 1980 to 2011. The
data were gathered mainly from the Bureau of Ecoadmalysis, Census Bureau, and
Council of State Governments.

This 32-year period includes four recessions. Agiog to the National Bureau of
Economics (2010), the first recession of this pebegan in July 1981 and ended in
November 1982, the second recession began in 99y 4nd ended in March 1991, the
third recession started in March 2001 and endétbvember 2001, and the fourth

recession began in December 2007 and ended ir20@98

8 Retrieved from the National Bureau of Economic Resle

http:/www.nber.org/cycles/cyclesmain.html
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Panel data-that is, the mixed data concerning inter-individdidlerences and
intra-individual dynamics-have several advantages compared to either puedg-c
sectional or purely time-series data (Hsiao, 20Bb3}t, panel data can include rich
information concerning both time and cross-sectiaspects of a phenomenon. Second,
a panel data analysis can reduce the omitted Varm#s. Third, panel data have more
degrees of freedom, more variability, and less alltnearity among variables than
purely time-series data. Fourth, panel data amahalps us construct and test hypotheses
that are more complicated such as when assumirgffiret of the implementation of a
tax policy, as compared to purely cross-sectionéhwe-series analyses. Fifth, the panel
data enable a comparison of the states for vansib@cause of fixed differences at one
point in time. The data also enable us to evalstaties’ responses to temporal factors
causing variations in their behavior.

There are several basic characteristics of paatal @efore going deeper, this
section explains the characteristics of panel dafarring to the book by Cameron and
Trivedi (2010) entitledVlicroeconometrics using stata

First, panel data are generally collected at i@gtime intervals, as are most time
series data. For example, panel data related teeteenues can be collected annually or
quarterly.

Second, a panel dataset can be balanced or unbdldn a balanced dataset,
subjects in samples are observed during all timmege whereas in an unbalanced
dataset, the subjects in the samples from onegar®not observed the same as those
from another (Cameron & Trivedi, 2010; Eom et 2008). In a balanced dataset for
Table 5, each subject has the same number of @igers (Frees, 2004). If, in Table 5,
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the data on states' personal income in 2007 artezhin the data collection process, it
will create an unbalanced dataset as shown in Table
Table 5

An Example of a Balanced Panel Dataset

Observations Year Personal IncomeTotal Sales & Gross  Population
($ thousands) Receipt Tax($
thousands)

Alabama 2000 107,151 3,228,445 4,447

Alabama 2006 144,437 4,233,895 4,598

Alabama 2007 152,136 4,390,386 4,638

Alabama 2008 157,422 4,433,108 4,677
Alaska 2000 19,158 137,735 627
Alaska 2006 26,307 208,898 677
Alaska 2007 28,030 235,797 682
Alaska 2008 30,224 279,569 688
Wyoming 2000 14,463 476,596 494
Wyoming 2006 22,912 747,610 513
Wyoming 2007 24,457 825,964 523
Wyoming 2008 25,892 825,964 533

Note U.S. Census of Bureau, Statistical Abstract eflthnited States, 2000 to 2008.
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Table 6

An Example of an Unbalanced Panel Dataset

Observations Year Personal Income Total Sales & Population
(% thousands) Gross Receipt
Tax($ thousands)

Alabama 2000 107,151 3,228,445 4,447

Alabama 2006 144,437 4,233,895 4,598

Alabama 2007 Omitted 4,390,386 4,638

Alabama 2008 157,422 4,433,108 4,677
Alaska 2000 19,158 137,735 627
Alaska 2006 26,307 208,898 677
Alaska 2007 Omitted 235,797 682
Alaska 2008 30,224 279,569 688
Wyoming 2000 14,463 476,596 494
Wyoming 2006 22,912 747,610 513
Wyoming 2007 Omitted 825,964 523
Wyoming 2008 25,892 825,964 533

Note U.S. Census of Bureau, Statistical Abstract eflthmited States, 2000 to 2008
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An unbalanced panel dataset might lead to a biestaation of results in
practice, but panel data analysis has a statisecaédy—namely, including a fixed-
effects model for missing values (Eom et al., 2008)

Third, observations can be collected over seyerabds of time from many
individuals (a short panel), over many time peritsde a few individuals (a long panel),
or both in several time periods and from many irdlials (Cameron & Trivedi, 2010).
Typically, in a short panel, the number of timeipés is fewer than 10 (Binder et al.,
2005). An example of a short panel is the panelgtfor the Panel Study of Income
Dynamics (PSID) on the dynamic relationship betwwages and hours worked for 898
American males covering the years 1977 to 198 panel tends to include
approximately 20 to 50 years of data (Frees, 2004).

An example of a long panel is the dataset of tife State-year panel from Baltagi,
Griffin, and Xiong (2000) on annual cigarette camgdion and price for 46 states from
1963 to 1992. In Baltagi et al.'s (2000) studyf, # 30 is large relative to N = 46, it
would be necessary to specify a panel data modskfial correlation in the error
(Cameron & Trivedi, 2010). Moreover, if N is smallis possible to relax the assumption
that the error term is independent over subjecésn€on & Trivedi, 2010). The different
datasets result in different inferences and estomstof results (Cameron & Trivedi,
2010).

Fourth, in panel data models, model errors terzktoorrelated. Correlations (or
clustering) occur over time for a given individwath independence over individual units
(Cameron & Trivedi, 2010; Frees, 2004). Correladiaiso exist across different
individual units. The former refers to serial céaten whereas the latter refers to cross-
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sectional correlatioh For example, if the total tax revenues in 50estaivernments are
observed annually over time from 2000 to 2012 giner in tax revenues of the previous
year for a given state such as Arizofig,ona -1, IS COrrelated with the error in tax
revenue of the following yeat i,onat. This is serial correlation. In addition, the tax
revenues of one state (e.g., Arizona) are corhlatth those of other states; these
correlations are cross-sectional correlations. fioefts in the model with serial
correlations are estimated using differencing datanit-root tests. Coefficients in the
model with cross-sectional correlations are eseahaising feasible generalized least-

squares procedures (FGLS)YFrees, 2004).

o “Cross-sectional correlations are particularly impaot in studies of governmental units,

such as states or nations. In some fields, supblaial science, whefh is large relative td\,

the data are referred to as time-series crossssed#ita. This nomenclature distinguishes this
setup from the panel context, whé&tes large relative td@. For example, ... time-series cross-
section data would typically range from 10 to 10Bjects with each subject observed over a long
period, perhaps 20 to 50 years; many cross-natiindles have ratios df to T that are close to

1. Such studies involve economic, social, or prditcomparisons of countries or states; because
of the linkages among governmental units, the @steis in models that permit substantial
contemporaneous correlation.” (Frees, 2004, p. 286)

10 “Regardless of the assumptions made, some cmdct default ordinary least-squares
(OLS) standard errors is usually necessary andieffiity gains using generalized least squares
(GLS) may be possible” (Cameron & Trivedi, 2010286).

“Generalized least-square estimation in a regnessontext has drawbacks that are well
documented. GLS estimators are more efficient @Ba8 estimators when the variance
parameters are known. However, because varianeenpégrs are rarely known, one must use
instead feasible GLS estimators. Asymptoticallpsible GLS estimators may be more or less
efficient than OLS estimators, depending on theeggion design and distribution of
disturbances. ... Having many variance parameteesithat feasible GLS estimators are
inefficient in regression designs that are typicall interest in political science
application. ...Thus, ... using OLS estimatorsegiression coefficients [is recommended.] To
account for the cross-sectional correlations singistandard errors [is] robust to the presence of
cross-sectional correlations, [known as] panelexiad standard errors.” (Frees, 2004, p. 287)

50



Fifth, regression variables have different chamastics depending on regressor
type. Examples include time-constdhand time-varying variables. A time-constant
variable is one that does not change over time @dsea time-varying variable is not
constant in time. An example of a time-constanialde is gender in a study of the
gender effects on a taxpayer's tax liability beeagender can be assumed not to change
for a taxpayer over time (Frees, 2004). AnothengxXa of a time-constant variable is a
variable that classifies subjects into groups, agh treatment group and a control group
(Frees, 2004). By using a group variable, we ale tmbcompare the treatment effects,
such as new tax policy implementation within diéiet groups: a treatment group and a
control group (Frees, 2004). Meanwhile, an exarpketime-varying variable is
inflation, which varies over time (Cameron & Trived010). In general, inflation tends
to move upward over a period of time, except dudgl and 2012.

Finally, two distinct panel data models exist: tixed- effects model and
random- effects model. By observing subjects owee twe can find that subjects are not
like one another; rather, they are heterogeneaee$-2004). A panel data analysis
incorporates subjects' uniqueness (or heterogeaiong subjects), denotedahyinto
the modely;; = a; + x;:8 (Frees, 2004). Models with the heterogeneity tarereferred
to as heterogeneous models whereas models witholtterms are referred to as

homogeneous models (Frees, 2004).

1 “We saw that time-constant variables are perfemillinear with subject-specific

intercepts and hence are inestimable. In contrasfficients associated with time-constant
variables are estimable in a random-effects madkhce, if a time-constant variable such as
gender or treatment group is the primary varialbiaterest, one should design the longitudinal
study so that a random-effects model can be ug¢eckes, 2004, p. 78
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According to Frees (2004), heterogeneity mighirtberpreted as "observations
from the same subject tend[ing] to be similar coragdo observations from different
subjects” (p. 8). Accordingly, heterogeneity camimdeled by "examining the sources of
correlation among repeated observations from astijp. 8). For many data sets,
researchers expect to identify positive correlatiamong the observations when
examining{y; 1, yi2, -*, it} (Frees, 2004). One possible source is the dynpattern
among repeated observations (Frees, 2004). The mtssible source is that the
dependent variable shares "a common, yet unobsesubgkct-specific parameter”
leading to a positive correlation” (Frees, 2008)p.

Research Design 1: Fixed effects model

My dissertation basically employs the fixed effegtodel because it uses data on
the population of the 50 states rather than theptadata drawn from the population of
states. A fixed effects model has the ability tatcol for a possibly correlated, time-
constant variable without observation, denoted;byhea; is referred to as a fixed
effect—a; is fixed over time (Wooldridge, 2009). A model lunding a fixed effect is
called an unobserved effects or a fixed effectsehfdooldridge, 2009).

Several panel data models exist. One of the @ifer distinguishing among
these models is their way of treating heterogen&xamples of panel data models
include the fixed effects model and random effectslel.

The general regression model of panel data caagresented as follows (Eom et
al., 2008, p. 579):

Yit:BO + leit,l + -+ BkXit,k + Vit,i = 1, ey N, t= 1, ey T, k = 1, ey K.
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wherei is the unit of observationjs the period of timeg indicates théth explanatory
variable,, is the intercepy is the coefficient of each explanatory variabled &; is
the error term (Eom, et al., 2008, p. 579).

In general, a basic panel data model decomposes@ntermv;, into two error
components: an individual-specific error tesxprand an idiosyncratic error tenm. The
benefits of decomposing the error tevinto a; andu;; include the possibility of
minimizing concerns of omitted variable bias. Thdividual-specific error term; is
also known as the unobserved effect, unobservenidggneity, or the fixed effect (Eom
et al., 2008). In the basic panel model, the idiasatic error termu;, is uncorrelated
with regressors;; (Cameron & Trivedi, 2010).

The fixed effects and random effects models emgifigrent assumptions in
regard to the error term. A fixed-effects (FE) miaaesumes that; is correlated with the
regressors;; while x;; is uncorrelated with the idiosyncratic ertgy. The FE model
removes the time-constant variahlesuch as differencing panel data across time ggrio
consequently, we cannot estimaieln contrast, the random-effects (RE) model assume
that thea; is purely random and is uncorrelated with the@sgors. Advantages of the
random-effects model are that it provides estimatedl coefficients, even those of time-
constant regressors (Cameron & Trivedi, 2010). Haxehe model's major
disadvantage is that these estimates are incomsisteome cases, for which the FE
model is more appropriate (Cameron & Trivedi, 20¥0jixed effects model is widely
viewed as a more convincing tool for estimatingeékplanatory variables, all other

relevant factors being equal (Wooldridge, 2009).
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Based on previous research, my dissertation asstiraerevenue portfolio
growth and volatility are a function of the econoroondition, its revenue diversification,
and random fluctuations. The growth and volatitifya revenue flow might then be
expressed &6;; = f (E;j;, RDjg, Cit, €ir) andV;; = f (Ei, RDjy, Cie, W), WhereG,
represents the growth rate in stias timet andV;, is the volatility rate of states
revenue flow at timé E;; represents a staite economic variable aRD;; is the staté's
revenue diversification at tinteC;; is a matrix of control variables in statat timet.
Variablesg;; andu;; represent random fluctuations.

Endogeneity of Revenue Diversification

My study further assumes that electoral cyclestaagresence of tax and
revenue limits as well as strict tax and revenont$ on tax increases affect growth and
volatility only indirectly through revenue diversiation. These factors constrain states'
decisions on budget activity in terms of whethatesgovernments raise revenues or
which revenue source they will use, rather thaaddly influence growth and volatility.

To date, no research has examined the direct impéelectoral cycles and strict
tax and revenue limits on revenue diversificatidowever, previous studies have
reported that the presence of tax and revenuedliioits would influence revenue
diversification (Carroll, 2005). Carroll (2005) fiod that tax and revenue limitations for
the tax policy would decrease the level of revediversification.

Potential instrumental variables.To solve the endogeneity problem of revenue
diversification, this study uses potential instruntad variables: the presence of tax and
expenditure limitations (TELS) as the measure efggfesence of tax and revenue limits

and strict legislative super-majorities or popukferenda on tax increases as the measure
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of the strictness of tax and revenue limits as agljubernatorial and legislative electoral
cycles. These variables are expected to be catelaith revenue diversification (i.e.,
"Instrument relevance") but uncorrelated with otlneobserved variables affecting
revenue growth and volatility (i.e., "instrumenbeeneity") (Wooldridge, 2006). My
research uses the Durbin-Wu-Hausman test of eneédgdn determine instrumental
variables. The result is reported in Chapter 6aidesd explanations regarding how to
measure the electoral cycle and other politicaioi@care provided in the following
subsections.

Tax and revenue limitations. To control the tax and revenue limitation factwoatt
limits a state's ability to collect revenues, thedel includes two dichotomous variables
of the presence of tax and revenue limitationstardstrictness of tax and revenue
limitation as proxies for regulation.

First, this study distinguishes between statel aid without TELS using a
dichotomous variable. Second, this study distingessbetween states with and without
legislative super-majorities or popular referemmlanact tax increases, regardless of any
form of TELs or other tax and revenue limitatiohattstates use, using a dichotomous
variable. The weak tax limitation does not reqligislative super-majorities or popular
referenda to enact tax increases, but constraimsahtax increases to a fixed fraction of

previous taxes or contemporaneous income growtlanMile, the strict tax limitation

12 The idea of using an ordinal variable for measubiath the presence and strictness of

tax and revenue limits is a very good idea forfthare research. However, here, the presence of
tax and revenue limits is captured by the presend&Ls in a state while the strictness of tax
and revenue limits is measured by the presencegoinement on legislative super-majorities or
popular referenda on tax increases in a state's law
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requires legislative super-majorities or populderenda to enact tax increases (Poterba,
1994).

As Carroll (2005) reported only a negative relasioip between revenue
diversification and the presence of tax and revédimigtions in states and there is no
prior literature on the relationship between sti@t and revenue limitations and revenue
diversification, the correlations should be exptbre

Electoral cycle. Mikesell (1978) and Nelson (2000) considered @lyear
legislative terms and 4-year gubernatorial ternasydver, my study includes all states
with 2- and 4-year legislative terms as well aai2d 4-year gubernatorial terms. In other
words, my research tries to capture all yearsgitlators' terms (legislators' election year
and first, second, and third years of their ternibk legislative term is measured by two
dichotomous variables, coded as a 1 if a statetisa legislative election and 0 otherwise;
a 1 if a state is in the first year of legislatteem and O otherwise; a 1 if a state is in the
second year of legislative term and 0 otherwiskjfa state is in the third year of
legislative term and O otherwise. For example,state is in the election year, the coding
is (1, 0, 0, 0) whereas if a state is in the fypesr of term, the coding is (0, 1, 0, 0). Thus,
there is no problem of perfect collinearity.

The governor's term is also measured by two dashgtvariables, coded as a 1 if
a state is in the gubernatorial election and Oretise; a 1 if a state is in the first year of
governor's term and 0 otherwise; a 1 if a stabe ike second year of governor's term and
0; a 1 if a state is in the third year of goveraitetm and 0. For example, if a state is in
the election year, the coding is (1, 0, 0, 0); state is in the first year of the governor's
term, the coding is (0, 1, 0, 0). Thus, there iprablem of perfect collinearity. As there
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is no prior literature on the relationship betwedsctoral cycles and revenue
diversification, the correlations should be exptbre
Research Design 2: Two-stage least-squares model

If all proposed instruments are valid (i.e., ingtents are uncorrelated with errors
in the dependent variable), the coefficients ofeahdogenous variable of revenue
diversification can be estimated using a two-stagst squares (2SLS) regression. The
first stage begins with an ordinary least squatdsS|) regression that includes the
endogenous variable (revenue diversification) &edset of potential instrumental
variables—governor's and legislators' electoral cycles aedotiesence of TELs and strict
legislative supermajorities or popular referendanact tax increasesalong with other
exogenous variables including economic variablesaher control variablesnamely,
income, population, and Democratic governor, abeémocratic House. That is:

(7) RDjt = &; + @ + v1GECj + y,LEC;¢ + y3PTLj; + v4STLj; + vsEj +

Y6Cit + Vit
whereg;is a state dummy variable; is a time dummy variabl&EC;;, is two dummy
variables for governor's electoral cycle in staetimet; LEC;; is two dummy variables
for legislator's electoral cycle in statat timet; PTL;; is a dummy variable for the
presence of TELs in staiat timet; STL;; is a dummy variable for strict legislative
supermajorities or popular referenda to enactriareases variable in statat timet; E;;
economic variable in a statat timet; C;; is a matrix of other control variables; andis
a classical disturbance term.

The second stage of 2SLS is to regress a growahG;g or degree of volatility,

Vit, On a economic conditiol;;,and revenue diversificatioRD;., along with other
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exogenous control variableshamely, income, population, Democratic governor and
Democratic House. The predicted value of revenuerdification from the first-stage is
used in the second stage of 2SLS. The state- aradfiked effects are also includeds—
ands; in Equation 8 ané; andn, in Equation 9.

The following empirical fixed-effect models aresds

(8) Git = aj +s¢ + B1Ejc + B2RDje + B3Cit + &

(9) Vic = 6; + n¢ + B1Ej + B2RDj¢ + B3Cje + uje
wherea;and®; are state dummy variables;andn, are time dummy variableE;; is the
economic variable in a statat timet; RD;; is the revenue diversification variable in a
statel at timet; C is a matrix of control variables thought to affgobwth and volatility in
a stata at timet; ande;; andu;; are classical disturbance terms.

Table 7 provides the summarized description ofdes and data sources.
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Table 7

Variable Information for Revenue Growth and Stapilistimation

Variable

Description

Data Source

Dependent Variables
Growth

Volatility

Independent Variables
Economic Condition
(Exogenous variable)

Revenue Diversification
(Endogenous Variable)

Potential Instrumental
Variables
Electoral Cycle

Presence of Tax Limitation

Strict Tax and Revenue
Limits

Control Variables
Income

Population

Democratic House

Democratic Governor

Revenue growth measured by portfolio trermivgh
line in %

Revenue volatility measured by portfol@ariance in
millions squared dollars

Economic condition, measured by per capita reagro
domestic product (GDP) by state

Revenue diversification, measured by Hirschman-
Herfindahl Index (HHI) modified to include six ravee
categories; calculated as one minus the sum of the
proportions of total revenue generated by eaclgoaye
squared and then divided by 0.833; transposedstala
from O to 1, with increasing values indicating deza
diversification

Electoral cycle, measured by dichotomous variables;
coded as 1 if a state is in a gubernatorial elactear
and 0 otherwise; 1 if a state is in the first yeba
governor's term and 0 otherwise; 1 if a state i
second year of a governor's term and O otherwigfea 1
state is in the third year of a governor's ternadt @n
otherwise; 1 if a state is in a legislative electyear and
0 otherwise; 1 if a state is in the first year of a
legislator's term and O otherwise; 1 if a stata ithe
second year of a legislator's term and O othervaind;1
if a state is in the third year of a legislatoesn and 0
otherwise.

Bureau of Economic
Analysis
Bureau of Economic
Analysis

Bureau of Economic
Analysis

Census of Governments:
Government Finances

The Book of States
published by The
Council of State
Governments

A dichotomous varialplgi¢ating whether a state has aNational Conference of

TELs measure, coded as 1 if the state has TEL® and
otherwise.

A dichotomous variable indicating whether a stas &
strict tax and revenue limitation measure; codetl s
the state has a strict limitation that require d&give
super-majorities or popular referendum to enact tax
increases, and 0O otherwise.

Log of per capita real personal income
Log of annual state population

Annual state proportion of Howessisheld by the
Democratic party

Dichotomous variable indicating political party of
the state governor; coded as 1 if the governor is a
Democrat and 0 otherwise.

State Legislatures
(NCSL)

Kioko (2011)

National Conference of
State Legislatures
(NCSL)

Kioko (2011)

BunaaEconomic
Analysis

Cend$uBavernments:
Population Estimates
The Book of State$he
Council of State
Governments
The Book of StateFhe
Council of State
Governments
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Chapter 6
FINDINGS

This chapter presents the descriptive statishdsragression results related to
relationships among revenue diversification, reepartfolio growth and volatility, and
other explanatory factors.

Table 8 summarizes the descriptive statisticaflorariables included in the
analyses. According to Table 8, the mean scorthtotevel of state revenue
diversification is 0.858, indicating that the stabave fairly diversified revenue
structures during the research period.

The mean score for the level of growth is 0.89%#h a 0.411 standard deviation.
On average, growth rates are less than 1% oveetirs across states. The relatively
small standard deviation of growth rates indic#t@s most states might have a similar
growth rate. The mean score for the degree of Mbfas 7.522 with a standard deviation
of 20.104. With the relatively large standard d&uia state volatility differs widely.

Figures 3 and 4 describe levels of state revenusth and volatility from 1980
to 2011 as a scatter plot. According to Figurea@®4 a growth rate in most states ranges
between 0% and 2 % and volatility degree in magestis between 0 and 50 million

squared dollars in generaf.

13 The revenue portfolio volatility is estimated by Itiplying covariance between two
revenue sources by each revenue sources' totalminTdwe calculation is explained in detail on
page 41 in Chapter 4. As a result of the calcutatioe volatility is estimated in millions of
squared dollars. Revenue growth is measured biyehd-line slope of each revenue category
and the average of all revenue's slopes and estinma®so.
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Table 8

Descriptive Statistics

Variable Mean SD Min Max
Growth .8988159 4118665  -.119091 3.59732
Volatility 7.521622 20.10351 .0045029  257.8028
Revenue Diversification .8582169 .097569 .206 .959
Political Variables

Legislative election 47875 4997044 O 1

First year of legislator's term 48 499756 0 1

Second year of legislator's term  .0212633 .18930 O 1

Third year of legislator's term .020625 14216980 1

Gubernatorial election .266875 4424648 0 1

First year of governor's term .2625 4401305 O 1

Second year of governor's term  .238125 .426069Q 1

Third year of governor's term .23625 4249103 O 1

Democratic House 55511 1705482 1285714 9043

Democratic Governor 5137117 4972517 0 1
Institutional Variables

Presence of TELs 443125 49691 0 1

Strict tax & revenue 22 4143758 0 1

Limits
Financial Capacity

Log of per capita personal 4.524909 0875431  4.269258  4.782471
income
Economic Variable

Log of per capita GSP 4.590139 .0851768  4.400724.973684
Demographic Variable

Log of population 6.516097 4398049  5.604065 576156
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Figure 3. Levels of state revenue growth, 1980-2011.

Note The line of fitted values presents the estiméteshr trend line.
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Figure 4. Levels of state revenue volatility, 1980-2011.

Note The line of fitted values presents the estiméteshr trend line.
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Estimating the Relationship between Growth and Voldality

Table 9 provides the correlation estimates foréhationship between state
revenue growth and volatility. As seen in Tabléog-term growth and short-term
volatility are positively correlated across thetassa The positive sign of the correlation
estimate might suggest that a trade-off exists detwgrowth and stability in state
revenues. Thus, if a state wishes to lower thetMiojeof its revenues, it must also suffer
decreased long-term growth potential (Holcombe &&501997).

However, the magnitude of the correlation estinsteot large, being close to
zero. Thus, the weak trade-off leaves open thetiguesf why political leaders cannot

manage such a minor trade-off.
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Table 9

Correlation Estimates on Growth and Volatility

Measures Growth Volatility
Growth —
Volatility .1490*** —

Note Coefficients significant at: **p < .01.
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Estimating the Effect of Revenue Diversification orGrowth and Volatility

This section presents the statistical resultsrd@ag the relationships among
revenue diversification, growth, and volatility. Wever, before going on with the
findings, | want to discuss an endogeneity problemcountered. In the earlier stages of
my research, the dependent variables were revaowdigand volatility while the
independent variables were revenue diversificagiong with economic, political, and
institutional variables that are expected to exptavenue diversification. In addition,
during the literature review, as | analyzed thedbhad doubts about the possibility of
endogeneity in the revenue diversification variabid assumed that the potential
variables might be political leaders' electorallegas political variables and the
presences of TELs and strict legislative superntagsror popular referenda on tax
increases in a state.

To identify appropriate instrumental variablepetformed a simple regression,
Durbin-Wu-Hausman test of endogeneity and a Stoagevtest for weak instruments.
These simple regression estimates for growth aratifty using potential instrumental
variables as independent variables are shown ireAgipes A and B? To reach a
conclusion, the appropriate instrumental variablete revenue growth model (Table 10)
are contemporaneous and once-lagged governortsraecycle while those in the
revenue volatility model (Table 12) are the stiggfislative supermajorities or popular
referenda on tax increases as well as, the interescbetween governors' electoral cycle

dummies and dummies of the strict legislative sonagorities or popular referenda on tax

14 At the conference of Public Management Researcbdaton held from June 20 to 22
in Madison, WI, | was asked questions about whatrstrumental variables are directly related
to the dependent variables, growth and volatilityus, | provided the regression results in
Appendices A and B.
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increases. Therefore, | considered the effectwdnmae diversification on revenue growth
and volatility treated both endogenously and exogsly. This section describes these
results.

Table 10 reports the regression estimates fomusgrowth. Revenue
diversification, treated exogenously, producedestmates that appear in column 1 and
the estimates, considering the endogeneity of teveliversification, are reported in
column 2.

According to the results in column 1, revenue diifieation levels are positively
related to revenue growth levels whereas, as coRistrows, (predicted) revenue
diversification levels are positively related tatstrevenue growth. The results in
columns 1 and 2 confirm the existence of a positationship. The effect of revenue
diversification in column 2 is associated with aorease in the growth rate by

approximately 7.4 % on average.
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Table 10

Revenue Growth Model Regression Results in (%)

Variable (1) Growth (2) Growth
(Revenue (Revenue
Diversification Treated Diversification Treated
Exogenously) Endogenously)

Revenue Diversification 0.687647** 7.42491***
(0.283570) (2.283994)

Log Per capita Personal Income 0.408812 1.886422
(0.333547) (2.175593)

Log Per capita GSP -0.277251 -0.759113
(0.238823) (1.44547)

Democratic House 0.003893 0.220658
(0.031818) (0.256920)

Democratic Governor -0.001926 -0.016187
(0.003050) (0.042240)

Log of Population 0.005695 0.367088
(0.055461) (0.449534)

Constant -1.135943 -13.72593**
(0.889405) (5.99709)

Durbin-Wu-Hausman test of 2.97923 (0.0605)

endogeneity-value)

P-value: Joint significance < 0.001 < 0.001

Stock-Yogo weak ID test 11.134, 10% IV bias

(p-value) 10.22

R-squared .9634 5411

Endogenous variables Revenue diversification,

Once-lagged revenue
diversification

Instrumental variables Governor's electoral
cycle, and once-lagged
governor's electoral
cycle

Notes Coefficients significant at: **p < .01, ** p <.05, *p <.10. The lagged dependent
variable is used in column 1. Cluster-correcteddad errors are included in
parentheses. All specifications include state and fixed effectsF-statistics have been
adjusted for 48 clusters in state.
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Table 11 reports the estimates of revenue volatilithout instruments in column
1 and estimates with instrumental variables in w2

According to the results in column 1, revenue diifecation levels are negatively
related to revenue volatility. In contrast, thedkof (predicted) revenue diversification in
column 2 is positively related to volatility. Int@r words, (predicted) revenue
diversification in column 2 is associated with aorease in volatility. Nonetheless, the
revenue diversification coefficient is not statiatly significant and is approximately four
times larger than the panel corrected standardseregression estimate in column 1 in
Table 11. The standard error also increases vis-eelumn 2, implying that the
asymptotic standard errors reported in column 2aaggeratedly low (Levitt, 1997).

The imprecise estimates would preclude any stronglosion (Levitt, 1997).

1o To compare the results of 2SLS with the resultbout endogeneity, a panel corrected
standard errors (PCSE) regression model is useolumnl. The revenue diversification estimate
is not statistically significant in the fixed eftemodel with lagged dependent variable and cluster-
corrected errors clustered by states.
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Table 11

Revenue Volatility Model Regression Results (ifionisquared dollars)

Variable (1) Volatility (2) Volatility
(Revenue (Revenue Diversification
Diversification Treated Treated Endogenously)
Exogenously)

Revenue Diversification -49.84083*** 182.5272
(8.34263) (249.8051)

Log Per capita Personal Income 3.719959 -25.8805
(11.19298) (41.18139)

Log Per capita GSP 9.307082 42.32214
(8.036236) (44.65696)

Democratic House 0.052129 4.48087
(2.137529) (10.62658)

Democratic Governor 0.167028 0.364579
(0.334161) (1.21367)

Log of Population 7.500533 9.126113
(6.05595) (14.76829)

Constant -60.80118 -306.2611
(69.1347) (432.2523)

Durbin-Wu-Hausman test of 3.31 (.0693)

endogeneity-value)

P-value: Joint significance < 0.001 < 0.001

Stock-Yogo weak ID test 20.031, 5% IV bias

(p-value) 18.37

R-squared .5829 779

Endogenous variables

Revenue diversification
&

Instrumental variables

Strictness of tax limits,
Governor's electoral
cycles*Strictness of tax
limits

Notes Coefficients significant at: **{p < .01, ** p <.05, *p <.10. Panel corrected
standard errors in column 1 and cluster-corredi@adsird errors are included in
parentheses in column 2. All specifications inclgtie and time fixed effectis-
statistics have been adjusted for 48 clustersaite $h column 2.
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In sum, when it comes to the relationship betwesenue diversification and
state revenue growth, there are similar resultarcdgss of whether or not the
endogeneity of revenue diversification is considete contrast, the relationship between
revenue diversification and state revenue volatiitdifferent depending on the
consideration of revenue diversification endogsneitoncluded that revenue
diversification predicted by the instrumental vatées will be associated with an increase
in volatility. These results led to a subsequemstion: What might influence efforts to
diversify revenue portfolios? The next section welbort the findings that answer this
guestion.

Determinants of Revenue Diversification

This section goes into detail regarding deterntimannrevenue diversification.

The statistical results present which and to wiktdre explanatory variables are
associated with revenue diversification.

Table 12 presents regression estimates for revéinessification® In Table 12,
per capita real personal income, per capita re&d,@8pulation, and the House seats held
by Democrats within a state are the most influéfdietors in a state's level of revenue
diversification on average. To show the relatiopstulearly, the level of revenue
diversification is transformed into a percentagevjtiplying the level by 100. Here, the
estimates of economic, institutional, and politicatiables are described as follows.

Estimates of economic variableMy findings showed a negative relationship
between per capita real GSP and levels of reveiveesification in Table 12. Given the

assumption that an increase or decrease in paaaapi GSP mirrors economic change,

16 Table 14 reports the result estimates for reveinergfication using the fixed-effects

model with a lagged dependent variable and clustemst standard errors clustered by states
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a decrease in per capita real GSP (i.e., econoownilirn) leads states to rely on a more
diversified revenue portfolio. However, the resudts not statistically significant.
Similarly, assuming that per capita real personabime reflects a state's fiscal capacity,
per capita real personal income was negativelyaelto revenue diversification levels
and the estimate was not statistically significastshown in Table 12.

Thus, | reexamined the sign of the coefficientstioth correlations between per
capita real GSP and revenue diversification leaats between per capital real personal
income and diversification. Table 13 reports theaation estimates for them. As seen
in Table 13, both per capita GSP and per capitsgpat income are negatively correlated
with revenue diversification levels. Although we nlat know to what extent changes in
diversification are predicted by changes in peiteaSP or per capita personal income,
we can confirm that these economic and fiscal béegare related to revenue
diversification in a negative linear sense.

In terms of the value afsquared, the per capita real GSP accounts for
approximately 33% of the total variation in revemisersification. The other 67% of the
total variation in revenue diversification remaurgexplained. The political and

institutional variables might explain the other 67%
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Estimates of institutional variables.Here, three instrumental variables are
applied: the presence of TELSs, legislative supejerniaes, and popular referenda (i.e.,
the letters | labeled strict tax and revenue liilnikgcording to the findings, the presence
of TELs is positively related to the level of revendiversification. Strict tax and revenue
limits within a state are associated with a .09%reiase in the level of state revenue
diversification. However, the result estimate i$ statistically significant; thus, it
precludes the conclusion that the strict legiséasuper-majorities or popular referenda
on tax increases will prompt states to find altéuearevenue sources that are not
restricted by the limits.

Estimates of political variables.In my research, four political variables are used.
These variables are the House seats held by DetaparBemocrat governor, legislators'
electoral cycles, and governors' electoral cycles.

As seen in Table 12, there is a positive coefficestimate for the House seats
held by Democrats. The positive sign implies thatinore House seats that are held by
Democrats within a state, the more diversifiedrtnenue portfolio will be. However, the
estimate is not statistically significant.

Each point in state legislators' electoral cytdesssociated with an increase in
levels of revenue diversification. In contrast,tegear in the gubernatorial electoral
cycle within a state is associated with a decreatevels of revenue diversification.
These estimates do not support the argument teathidinge in levels of revenue
diversification would show a different pattern iretyear before and the year after
political leaders are elected (Hypothesis 1). Moegpthe estimates indicate that
legislators' and governor's preferences for revelinversification would be different.
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Table 12

Revenue Diversification Model Regression Resuit%ol)

Coefficient Robust t P> |t
Standard Error

Legislative election 0.33822 0.210478 1.61 0.115
First year of legislator's 0.362968* 0.189347 1.92 0.061
term
Second year of legislator's  0.186340 0.237681 0.78 0.437
term
Third year of legislator's 0.262305** 0.100509 2.61 0.012
term
Gubernatorial election -0.344488** 0.141423 -2.44 019
First year of governor's -0.31348* 0.166713 -1.88 0.066
term
Second year of governor's -0.352092** 0.14706 -2.39 0.021
term
Third year of governor's -0.372611* 0.187374 -1.99 0.053
term
Presence of TELs 0.135320 0.104198 1.30 0.200
Strictness of Tax Limits -0.085229 0.16832 -0.51 616.
Log Per Capita Personal -3.172378 4.537805 -0.70 0.488
Income
Log Per Capita GSP -4.597507 3.04885 -1.51 0.138
Democratic Governor 0.000550 0.11613 -1.48 0.138
Democratic House 0.759131 0.130522 0.00 0.997
Log of Population 2.285213 1.393671 1.64 0.108
Constant 39.31052 24.40182 1.61 0.114

rho = .54253007

R-squared = .9336

Note Coefficients significant at: *j <.05, *p <.10. The lagged dependent variable is
included in the fixed effect model. Cluster-coregtstandard errors are included in

parentheses. All specifications include state and fixed effects.
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Table 13
Correlation Estimates among Revenue Diversificgtier Capita Real GSP, and Per

Capita Real Personal Income

Measure HHI Per capita GSP Per capita Personal
Income

HHI —

Per capita GSP -.5758*** —

Per capita Personal -.1889*** 657 3*** —

Income

Note: Coefficients significant at: **p < .01.
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Political Leaders' Preferences for Revenue Sources

In the previous section, | found that legislatarsd governor's preferences for
revenue diversification would be different. Givérese results, | asked why. My initial
expectation was that legislators and governors nadfust a state's revenue base and rate,
acting out of different preferences, to enhance tieelection chances. Because of the
inherent difficulties in measuring revenue basexdmined political leaders' preference
for revenue sources that compose a revenue portdslan alternative way. This section
will report the findings that answer this question.

Table 14 summarizes descriptive statistics reggrdach revenue source. General
sales and income taxes account for 23% and 26#iaifrevenues, respectively.
Selective sales taxes and charges and fees focsgonstitute 13% and 14% of total

revenues, respectively.
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Table 14

Descriptive Statistics

Variable Mean SD Min Max
General sales tax 232 112 0 .51
Selective sales tax 129 .049 .01 42
Motor fuel tax .052 .020 0 A2
Property tax .016 .033 0 27
Income Taxes .258 129 0 .53
Personal income tax 212 122 0 48
Corporate income tax .045 .028 0 21
Current charges 139 .048 .02 32
Other revenues .304 133 A2 91

76



Table 15 provides the coefficient estimates ferrtio of revenue source totals to
total general fund revenues from state-own souiioe®) (i.e., total revenues) over
governors' and legislators' electoral cycfés.

Table 15 demonstrates that selective sales thgesiclude motor fuel, alcoholic
beverages, tobacco products, and public utiliaesa proportion of total revenues are
negatively related to each point in the legislatetéctoral cycles. Moreover, the share of
income taxes, including personal and corporatenrectaxes, is associated with a
decrease in any year of legislators' terms wheteashare is associated with an increase
in all years of governors' terms. In addition, share of general sales taxes, the
proportion of corporate income taxes, and the mafticharges are associated with an
increase in each point of governors' terms. Inrothgds, on average, selective sales and
income taxes are roughly 0.72% and 0.61% lowepe@svely, in all years of legislators’
terms. Meanwhile, on average, general sales taregsorate income taxes, and charges
are approximately 0.33%, 0.47%, and 0.33% higlesipectively, in any year of
governors' terms. Thus, these estimates mightatelithat political leaders have different

preferences for each revenue source.

1 | conducted the fixed-effects model with a laggegehdent variable and cluster-robust

standard errors clustered by states.
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Table 15
Regression Estimates for Each Revenue Source a@dR State Total Revenues (in %)

over Governor's and Legislator's Terms

General Selective Motor Property Income Personal Corpor- Charge

sales sales fuel income ate
income
Legislative .072 -, 764*** .240 -.047 -.505 -.387* -.005 .007

election year (.002)  (.002) (.002) (.001) (.003) (.002) (.002) (.002)

Firstyearof ~ .157 -728%* 213  -007 -66** -356 -115 .180
legislator's ~ (.002)  (.002) (.002) (.001) (.002) (.002) (.002) (.002)
term

Second year -.255  -.863*** 161 -.072 - 73** - 70** 174 -.094
of legislator's  (.002) (.002) (.003) (.001) (.003) (.003) (.002) (.002)
term

Third year of 147  -543%*  19%  144% -54%* .G1%*% 089  -.179
legislator's ~ (.002)  (.002) (.001) (.001) (.002) (.002) (.001) (.002)
term

Gubernatorial .266 151 23% 43 211 -182  .39%* 219
election year (.002) (.001) (.001) (.002) (.002) (.002) (.001) (.003)

First year of  .315* -.166 119 -43* .109 -330*%  .49%** 406
governor's (.002) (.001) (.001) (.002) (.002) (.002) (.001) (.003)
term

Second year .388* -.065 158  -.45% .066  -.338** . 43*** 424
of governor's (.002) (.001) (.001) (.002) (.001) (.002) (.001) (.003)
term

Third year of  .356* -.073 107 -.49% 112 -.392%  57*** 277
governor's (.002) (.001) (.001) (.002) (.002) (.002) (.002) (.003)
term

Note State total revenues present a state's gen@ckévenue from state-won sources.
Data source is the Bureau of Cengigefficients significant at: *p < .01, ** p< .05, *
p < .10. Cluster-corrected standard errors are dedun parentheses. All specifications
include state and time fixed effects.
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Figures 5, 6, 7, 8, 9, and 10 roughly depict thengies in major revenue sources
in a portfolio as a proportion of total revenuegioyears and across states. With the
mean score of each source in Table 14 and thessgrecoefficient of each source in
Table 15, changes in each source from its meaacht goint of legislators' and
governors' terms are shown in Figures 5, 6, 7, 8né 10. | believe that a heavier
reliance on general sales taxes in each year o¥@rgors' term might lead to a less
diversified portfolio. The lower reliance on incort@xes including personal and
corporate income taxes in each year of a legigatemrm might result in a more

diversified portfolio.
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Figure 10. Charges antkes for ervices over political leaders' terms.

Different Effects of Different Revenue Portfolis

During the analysis, | discovera third problemmeasuring a portfoliin order
to measureevenue diversification, HHPrevious studiesncluding Carroll (200%, have
useda revenue portfolio composedfive revenue sourcegeneral sales taxes, prope
taxes, motor fuel taxes, individi and corporate income taxes, andategory c"other."
In fact, it is possible twary the number (revenue portfolios in a portfolié-or example
we can create a revenue polib composed of 1 revenue sourcesjcludinggeneral
sales, property, motor fuel, alcoholic beverageataco products, public utilitie
individual and corporate income, motor vehicletise, curret charges and fees f
services, and other®llowing the classifiation of the Census Burealhis sectior
reports my analysis usimgvenue portfolio cmposed of five revenue sour—namely,
general sales taxes, property taxes, motor fuelstardivicual and corporate incon
taxes, and otherste-reinvestigal the effect of revenue diversification on revel

growth and volatility.
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Furthermore, | reexamined and assessed the effeetenue diversification on
growth and volatility. | went through the same @es to identify appropriate
instrumental variables as | did before. Tablesrid B/ summarize the statistical
regression estimates for the relationships betweegnue diversification and state
revenue growth as well as between revenue diveasidin and state revenue volatility,
respectively. Tables 16 and 17 describe the effeatvenue diversification on growth
and volatility.

Table 16 reports the result estimates for growtihovit endogeneity of revenue
diversification in column 1 and the estimate wititlegeneity in column 2*°

Estimates for revenue diversification in both cohsh and 2 are positively
related to state revenue growth. These result)fieoothe existence of a positive
relationship again compared to the result fromrévenue portfolio composed of six
categories in Table 11. In particular, the effdatewenue diversification, predicted by
instrumental variables within a state at its mésaassociated with an increase in the

growth rate by approximately 4.25% on average.

18 I used the fixed effects model with lagged depehsanable and cluster-corrected
standard errors clustered by states in column 1.
19 Table 18 shows the Durbin-Wu-Hausman test of gedeity and it leads to rejection of
the null hypothesis that the variables of conterapeous and once-lagged governor's electoral
cycle are exogenous at the .01 level (Cameron 8€tiii 2010). Thus, we can conclude that it is
endogenous.
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Table 16

Revenue Growth Model Regression Results for the Bagfolio (in %)

Variable

(1) Growth
(Revenue

Diversification Treated

Exogenously)

(2) Growth
(Revenue

Diversification Treated
Endogenously)

Revenue Diversification 0.76926** 4.25249%**
(0.332773) (0.809305)
Log Per capita Personal Income 0.312970 0.564361
(0.290140) (1.919205)
Log Per capita GSP -0.294332 -0.830396
(0.244490) (2.37110)
Democratic House 0.02046 0.23106
(0.027438) (0.233696)
Democratic Governor -0.00093 -0.009626
(0.003175) (0.038609)
Log of Population -0.041237 0.325514
(0.044428) (0.429519)
Constant -0.357556 -5.00667
(0.728220) (5.89494)

Durbin-Wu-Hausman test of
endogeneity-value)

15.31 (0.0001)

Test of joint significanceptvalue) Prob>F(31,47)= Prob > F(8,47) = 26.92
4616.11=0.0000 (0.0000)

Stock-Yogo weak ID test 7.851, 10% IV bias
(p-value) 10.22

R-squared .9460 .8600

Endogenous variables Revenue diversification,
Once-lagged revenue
diversification

Governor's electoral
cycle, and once-lagged
governor's electoral
cycle

Instrumental variables

Notes Coefficients significant at: **p < .01, ** p <.05, *p <.10. Cluster-corrected
standard errors are included in parentheses. Attiipations include state and time fixed
effects.F-statistics have been adjusted for 48 clustertaite s
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Table 17 reports the estimates of revenue divesaditin, treated exogenously, in
column 1 and estimates with endogeneity in column 2

According to the result estimates in column 1erawe diversification has a
negative relationship with revenue volatility. Irdstingly, the results in column 2
confirm the existence of a negative relationshipsTesult differs from the estimates
from the relationship between volatility and preddcrevenue diversification in the
revenue portfolio composed of the six revenue categ shown in Table 1%.

The results in Table 17 imply that the decisiooulihe number of revenue
categories composing a revenue portfolio can gémerdifferent story about the effect

of revenue diversification on growth and volatility

20 To compare the results of 2SLS with the resultbout endogeneity, a panel corrected
standard errors (PCSE) regression model was applealumn 1. The revenue diversification
estimate was not statistically significant in thefl effect model, with a lagged dependent
variable and cluster-corrected errors clusterestates.
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Table 17

Revenue Volatility Model Regression Results foBihge Portfolio (in million squared

dollars)

Variable

(2) Volatility
(Revenue

(2) Volatility
(Revenue Diversification

Diversification Treated Treated Endogenously)

Exogenously)

Revenue Diversification -34.12837*** -6.303148
(5.334556) (46.85796)

Log Per capita Personal Income 15.19639 -27.14907
(12.74749) (32.39353)

Log Per capita GSP 10.96484 19.48202
(9.080117) (25.22613)

Democratic House 1.104983 5.639841
(2.569568) (12.18164)

Democratic Governor 0.390869 -0.1476266
(0.391314) (0.985351)

Log of Population 33.52185*** 26.9725
(9.854465) (19.31165)

Constant -308.286*** -134.5527
(85.59572) (125.0901)

Durbin-Wu-Hausman test of 3.95

endogeneity-value) (0.0471)

Test of joint significanceptvalue) <0.001 F(5,47) = 18.32 (0.000)

Stock-Yogo weak ID test 18.32, 10% IV bias

(p-value) 10.83

R-squared .5966 .9036

Endogenous variables

Revenue diversification

Instrumental variables

Strictness of tax limits,
Governor's electoral
cycles*Strictness of tax
limits

Notes Coefficients significant at: **p < .01, **p < .05, *p < .10. Panel corrected
standard errors in column 1 and cluster-corrediaaldsird errors are included in
parentheses in column 2. All specifications inclstie and time fixed effects:
statistics have been adjusted for 48 clustersaite st column 2.
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Furthermore, Appendix C reports levels of revediversification by state in
2010 using a modified Hirschman-Herfindah! Indexi{H?* The first column uses the
portfolio composed of five resources, including giah sales, property, motor fuel,
corporate and individual income taxes, and othEns.second column uses the portfolio
composed of six resources by adding a categorizafges and fees for services to the
portfolio in column 1. The third column uses thetfudio composed of 10 resources by
adding four more categories (i.e., alcoholic begeraobacco products, public utilities,
and motor vehicle license taxes) to the portfali@elumn 2. The classification of
revenue sources is adopted from the Census BuBeaause of data availability,
Appendix C reports the level of revenue diversifmain 2010.

The mean score of the portfolio in column 1 i50F while the mean scores in
column 2 and 3 are similar, 0.86838 and 0.8612&shectively. The standard deviation
of the portfolio in column 1 is 0.121405 whereamsiard deviations in column 2 and 3
are also similar, 0.091732 and 0.080325, respdygtive

In sum, this chapter reported the findings from @inalysis of the collected data.
In the next chapter, | will discuss the implicasarf these findings. This finding chapter
identified three problems that emerged. The fsstndogeneity. Solving the problem led
me to change my literature and research designsé&tend problem was the one of
portfolio analysis versus specific revenue souesesysis. Judgment let me include both
findings in this chapter. The third problem was theasurement of a portfolio. In other
words, the problem was how many revenue sourcadaéhbe included in a portfolio.

This was the biggest problem | encountered andregjuire additional research.

2 The formula is explained on page. 51
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Chapter 7
DISCUSSION AND IMPLICATIONS

The purpose of this chapter is to discuss tharfgeland is done in the first
section. The second section provides the policylicapons of the research. Finally, this
chapter discusses future directions this reseashake.

Summary, Findings, andDiscussion

Based on the literature review, we know economange affects a state's
revenue portfolio growth and volatility. In partiay, economic contractions—decreases
in state per capita real GDP and state per cagatigpersonal income—are likely to
decrease revenue growth and increase volatilitgwenue collection. However, it is
unclear what to do about this problem. The litaaguggests that efforts to increase
revenue growth increase volatility and vice vetstaue, political leaders end up trading
off growth and stability.

Public budgeting and finance experts have suggekvedsifying a state's
revenue portfolio to deal with the tradeoff. Takidyice from modern portfolio theory,
they argue that diversifying a revenue portfolio aacrease revenue growth and reduce
revenue volatility over time.

A continuing question is why state portfolios hawueh a range of diversification
levels: from 0.21 to 0.96 (see Table 8) (levels/\fewm zero to one, with one
representing a fully diversified portfolio). The arescore of revenue diversification
among states is about 0.86. The literature haes tdtsay about what factors seem

conducive to revenue diversification or lead torsaavide range of levels.
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This research is an effort to answer the questiamhat factors correlate with
revenue diversification. | used fixed-effects awd-istage least squares models.

My findings provide several insights. When it cae the relationship between
growth and volatility, the correlation coefficieistapproximately 0.14. The positive sign
indicates that there is a trade-off between revgmaeth and stability. However, because
the magnitude is relatively low, there might benofor reducing volatility without
sacrificing revenue growth. Restructuring a statenue portfolio might be a solution
for increasing growth and stability at the sameetim

In addition, economic, institutional, and politicdlanges are related to revenue
diversification in my findings. These associatiane described in the following
subsections.

Economic changesEconomic changes are negatively relatect@nue
diversification levels. | measured economic vaeshkith the log of per capita real GDP
by state and the log of per capita real persomalnre over the 50 states from 1980 to
2011. In the fixed-effects model, per capita reBIRby state is negatively related to the
level of revenue diversification. However, the tiglaship is not statistically significant.
State per capita real personal income is also ivedjatelated to diversification levels,
and this relationship is not statistically sigrdiit either.

Looking at these relationships another way, | veoad why economic variables
are not perfectly correlated with revenue divecsiion. One possible reason why they
are not perfectly correlated might be that othgrl@xatory variables account for the

other proportion of the total variance in revenuesbification. My reading of the
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previous literature revealed other variables, whichtegorized as institutional and
political variables.

Institutional changes.Two institutional factors came from the research
conducted by Carroll (2005), who used the presehtax and revenue limitations in her
research. | measured the presence of tax and reviemits using a dichotomous variable
indicating the presence of TELs. Feeling that gjtlems important, | added additional
dummy variables, legislative super-majorities reggifor tax increases and popular
referenda on tax increases, to my research.

The presence of TELs is positively related to nexsediversification. The
estimate differs from Carroll's estimation (200B)e different result might be due to the
different measure of the presence of tax and revémits. However, as the estimate is
not statistically significant, we still do not kndie relationship between revenue
diversification and the presence of TELs.

However, legislative supermajorities and popuddermenda are negatively
associated with revenue diversification. In anyeca®ne of these relationships are
statistically significant (Table 14).

Political changes.Common sense leaves no doubt that revenue dicatsih is
a political issue. The literature leaves no doutitee. To investigate the politics more
deeply, I relied on advice from research condubteMikesell (1978) and Nelson
(2000), among others. They argued that politicatiérs adjust revenue rates and bases
over their electoral cycle to enhance their retedegrospects.

It was very clear to me that Mikesell (1978) anddde (2000) based their
research on public choice theory. According to fmudihoice, elected political leaders as
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rational individuals are assumed to act out ofrtbein self-interest, which in this case is
reelection. As the most important political factibre electoral cycle seemed apt as a
metaphor. Given the separation of powers and theaaf state electoral systems, the
legislative electoral cycle had to be separatenhftise gubernatorial electoral cycle. This
is the way that both Mikesell (1978) and Nelson0@0Ghandled the variables.

After repeated efforts, | found that looking atesay before and after election
alone—Mikesell's approach and findings— is not goto determine the impact of
electoral cycles on revenue diversification. Moregsely, | wondered when over their
4-year terms the governors would propose changédegmglators would create new
revenues, abolish existing ones or change reveatas and bases. Conceivably, these
actions can take place in any year of legislatmrgovernors' terms. Therefore, |
modeled an electoral cycle as any year of legisdatond governors' terms and correlated
them with changes in revenue diversification.

| found that legislative electoral cycles are puesly related to revenue
diversification. Although any year of a legislasoterm is likely to be associated with an
increase in revenue diversification levels, thetbd® year and the first year of
legislators' term had the strongest relationshigt, as Mikesell (1978) found.

On the other hand, each of the four years of &qatorial was negatively
associated with revenue diversification. Any yelaa governor's term was associated
with a decrease in revenue diversification. Asaathe strength of these relationships,
each year of a governor’s term had a similar mageiof coefficients.

Revenue diversification occurs as a result oftjgali leaders' specific actions on
specific revenue sourcemamely, creating a new one, abolishing an old arehanging
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the rate or base of an existing one. Therefomeydstigated the relationship between
legislators' and governors’ year of the term arahges in specific revenue sources. Any
year of legislators' terms was negatively relatedtanges in the proportion of selective
sales and income taxes in a state’s revenue portfdeanwhile, any year of governors'
terms was positively related to changes in gersaials taxes, corporate income taxes,
and charges and fees for services as a propottistate portfolios.

To summarize the findings still further, economianges predict changes in
revenue diversification most strongly. There aileistportant relationships between
revenue diversification and institutional factossveell as between revenue
diversification and political factors. Although geeestimates are not statistically
significant, the presence of TELs is positivelyasated with revenue diversification.
Requirements for a legislative super-majority @oaular referendum to raise taxes (i.e.,
the strict tax and revenue limits) are negativelated to diversification. As for political
factors, any year of legislators' terms is posiyivassociated with any change in
diversification whereas any year of governors' texmegatively related to a change in
diversification.

Implications

Intuitively, we expect economic changes to be negigtrelated to revenue
diversification. Economic expansions tend to imbeta state's revenue portfolio. For
example, a portfolio that relies heavily on elasbarces would have faster revenue
growth than the other sources, making the portfielss diversified. In contrast, economic
recessions are likely to balance a state's partfoli the same reasons. My statistical
findings confirmed this expectation.
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Intuitively again, we expect to find a positivéateonship between tax and
revenue limits and revenue diversification. The $Elifect the most unpopular income
taxes or largest sales taxes, respectively, in stagts. Limiting these large sources
allows normal growth in other sources to balanegabrtfolio.

The data analysis did not confirm this expectatidmt is, as long as strict tax
and revenue limits appear in a state, revenue sification levels decline. However, the
negative relationship should not lead to confusi@ax and revenue limits might prompt
states to find alternative revenue sources, therelygasing diversification.

The likelihood that political leaders will act¢tbange a revenue portfolio to
increase their chances of reelection is assumedriofrom year to year in their electoral
cycle, with most efforts being concentrated inltst year of a term (the year of the
election). The first year of a term might also deotbed of revenue portfolio activity as
political leaders follow through on election proessand mandates. The data supported
this assumption.

The findings about political changes imply thajiséators and governors have
different preferences for revenue diversificatindetail, every year of legislators' terms
is negatively related to selective sales and palsonome taxes. That is, the proportion
of the portfolios held by selective sales tax rexamis likely to fall in any year of a
legislator's term. The same goes for personal iectaxes.

In contrast, every year of a governors' term istpuedy associated with general
sales taxes, corporate income taxes and chargdsestbr services. Thus, governors are
likely to do what it takes to increase their revemortfolios’ reliance on these revenue

sources.
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Implications are difficult to draw from these padal factor findings. Perhaps,
these results can be linked with governors' anglitgrs’ differing behaviors to enhance
reelection prospects. Relevant previous studiest pait that legislators represent
narrower interests than do governors (Crain, 1p9¥8; Dometrius & Wright, 2010).
Legislators focus on their districts or specifitenest groups. Selective sales taxes,
including taxes on alcoholic beverages and motelsfumight—in many if not most
states—have saliency for narrowly focused clientele groumerests. Thus, an increase
or decrease in the tax base’s breadth and taxaetesery sensitive issues to legislators.

On the other hand, governors might tend to be nmbeeested in broader state
issues such as balancing the budget. Previousestudive found that governors'
constituency-driven preferences lead them to beoresble for these broader issues
(Crain & Miller, 1990; Dometrius & Wright, 2010; Haen, 1999; Niemi, Stanley, &
Vogel, 1995; Partin, 1995). General sales taxay, @ken the largest state revenue
source—as well as charges and fees have been frequetibsslto the resource side of
budget balancing problems of reversing shortf&es tax rate changes can produce
what it takes to balance the state budget quichlys, sales taxes are productive in a
budget balancing sense. Charge and fee changd®lpabalance the budget
unobtrusively.

Future Directions for Research

My dissertation brings up the question of revedwersification measurement. |
used a six-source portfolio to measure diversificatAlthough the number of revenue
sources in the portfolio did not seem to mattgurgvious studies, | varied the number. |
found that portfolios with and without the separedéegory of charges and fees for
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services yielded different statistical results. &aye diversification and institutional and
electoral cycle variables had a positive relatigmstith volatility when the category of
charges and fees is included in a portfolio. Reeethiversification predicted by
institutional or electoral cycle variables productled opposite result when the category of
charges and fees is not separately categorizegantéplio. This finding implies that

many of the variables in this analysis are verysgem to changes in the number and
type of categories used in the portfolio to measliversification.

Second, the last recession revealed two charaatesigys to deal with revenue
shortfalls. Some states increased their incomedtss while others increased their sales
tax rates. Both of these actions have a consideratgact on tax fairness. It wie
interesting to delve into how and to what extergnges in a revenue portfolio influence
revenue fairness. Fairness is also a criticalraoitefor a sound revenue system. Previous
studies, as well as my research, have focusedawtlyand volatility—that is, many if
not all of the facets of what we think of as revemalequacy. If diversifying a revenue
portfolio spreads out the revenue burden over irecolasses, revenue fairness will
improve. Because a diversified revenue portfoliexpected to increase growth and
decrease volatility, it can improve fairness wisilulataenously more nearly achieving
the goal of a sound revenue system. It would besting to determine whether these

goals have ever been achieved in the U. S. states.
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APPENDIX A

OLS REGRESSION ESTIMATES FOR STATE REVENUE GROWTIN @b)
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Coefficient p-value

Legislative election -.0242256 (0.0370695) 514
First year of legislator's term -.0189991 (0.0323 .581
Second year of legislator's term -.0078843 (0.03651 .878
Third year of legislator's term -.0088056 (0.0263)83 .740
Gubernatorial election -.0593198 (0.0454056) 192
First year of governor's term -.0514375 (0.0483169 .288
Second year of governor's term  -.0498296 (0.0460588 .289
Third year of governor's term -.0585376 (0.0473497) .217
Presence of TELs -.0676462 (0.0166561) .000

Strictness of tax and revenue -.0275781 (0.0158674) .082
Limits

Constant 1.042891 (0.0744537) .000
Year indicators? Yes

State fixed effects? Yes

R-squared .8054

Note Robust standard errors are included in parenshese
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APPENDIX B

OLS REGRESSION ESTIMATES FOR STATE REVENUE VOLATILY (IN MILLION
SQUARED DOLLARS)
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Model 1 Model 2

Coefficient p-value | Coefficient p-value
Legislative election -0.997(1.50) .507 -1.006(1.22).412
First year of legislator's term -0.807(1.40) 5638 -0.812(.99) 411
Second year of legislator's term -0.687(2.24) .760-1.600(1.92) 404
Third year of legislator's term -1.145(1.42) 421 1.434(1.57) .362
Gubernatorial election 0.426(0.79) 587 0.364(0.87).674
First year of governor's term 0.390(0.78) 619  78(0.92) .851
Second year of governor's term 0.427(0.65) 511 403e190) .625
Third year of governor's term 0.480(0.87) .580 0(4:1) .656
Presence of TELs 0.599(1.47) .684 0.605(1.48)
Strictness of tax and revenue limits -0.011(0.68) 987. 0.240(3.94) .952
Legislative election*Strictness of tax -1.014(3.34) .826
and revenue limits
1st year of legislator's term*Strictness -0.760(3.46) 761
of tax and revenue limits
2nd year of legislator's 1.416(3.97) 721
term*Strictness of tax and revenue
limits
3rd year of legislator's 0 omitted
term*Strictness of tax and revenue
limits
Gubernatorial election*Strictness of 0.674(1.95) .730
tax and revenue limits
1st year of governor's term*Strictness 1.221(2.14) .568
of tax and revenue limits
2nd year of governor's 0.174(1.46) .905
term*Strictness of tax and revenue
limits
3rd year of governor's term*Strictness 0.434(2.08) .835
of tax and revenue limits
Year indicators? Yes Yes
State fixed effects? Yes Yes
R-squared .6401 .6403

Note Robust standard errors are included in parenshese
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APPENDIX C

STATE REVENUE DIVERSIFICATION OUTLOOK USING DIFFERET REVENUE

PORTFOLIOS
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State Year 2010 HHI with Year 2010 HHI with  Year 2010 HHI with
5 revenue categories6 revenue categories10 revenue categories
Alabama .758 .92 904112
Alaska 224 .354 .39394
Arizona .899 .939 .898842
Arkansas .907 .959 .91029
California .85 .863 .814721
Colorado .801 .904 .878864
Connecticut .829 .87 .852903
Delaware 43 712 747845
Florida 719 .834 .847085
Georgia .856 .889 .83827
Hawaii .818 .896 .869552
Idaho .868 916 .874786
lllinois .816 .891 919871
Indiana .84 912 .889461
lowa .815 .92 .894005
Kansas .852 916 .866607
Kentucky .854 .943 915112
Louisiana .678 .863 915518
Maine .849 919 .898132
Maryland .856 913 .891045
Massachusetts .8 .859 .826876
Michigan .857 942 912157
Minnesota .869 91 .903953
Mississippi .836 912 .886379
Missouri .842 916 .88318
Montana .656 .82 .878372
Nebraska .853 919 .878522
Nevada 711 .786 .893337
New Hampshire .566 .819 .924493
New Jersey .821 .889 .864363
New Mexico 715 872 .862188
New York 7 .813 .81199
North Carolina .852 .898 .86545
North Dakota .61 .802 .822188
Ohio 794 .92 910954
Oklahoma 137 .891 .892438
Oregon .662 .802 .785755
Pennsylvania .802 912 92127
Rhode Island T72 .895 .908035
South Carolina 769 911 868495 |
South Dakota .666 .8 .840872
Tennessee g7 .843 .827007
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(continued)

Texas .638 .808 .871069
Utah 792 91 .86558
Vermont .87 .946 935796
Virginia T77 .89 .851418
Washington .769 .852 .836368
West Virginia q72 .899 .903875
Wisconsin .84 913 913
Wyoming State .688 137 .718593
Mean 7679 .86838 .861252
SD 0.121405 0.091732 0.080325

Note Data is collected from the Census Bureau.
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