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[. Introduction

This paper addresses Oregon’s stateetaenue and its variability due to macroeconomic
conditions. Specifically, we examine the effectbfnges in employment and wage levels on statd-lev
tax revenue since 2001. We begin with generatin&tion concerning Oregon’s tax revenue throughout
the past decade and then describe the motivatidarher exploration of this topic. We go on to
develop a tax revenue model that utilizes employraad wage data. By comparing our model to
specific tax revenue data, we can illustrate sévwen@ortant characteristics of Oregon’s economyege
include the interactions between wage and employiegals and state tax revenue as well as the gener
trend of employment changes in Oregon over thegesdde. We also consider the impact of indiviglual
belonging to different portions of the income distition on tax revenue during and between recession

Our results are relevant to peopleregied in Oregon’s economy and state tax reveefind
that the largest component of Oregon'’s tax revasioecupational earnings. Within occupational
earnings there are two key variables, wages andogmpnt. We find that employment shifts, rather
than wage shifts, have been most responsible éotréimd of Oregon state tax revenue over the past
decade. The most volatile component of Oregome statrevenue has been individual capital gains
income. The volatility of capital gains incomeoalt it to impact the overall movement of Oregonesta
tax revenue. We find that the tax liability gertedhby capital gains income, the majority of whigh
earned by the top 1% of earners, suffers most gugoessions and rises most during periods of
expansion. Therefore, we observe the followingcuypational income is the greatest driver of Oregon
state tax revenue. This has been most affectednpjoyment shifts rather than wage shifts.
Additionally, a smaller but more volatile componefttate tax revenue, capital gains income, also
impacts the movement of revenue and is not direnttivated by wage or employment levels. Our
analysis of these issues also allows us to contligezvolution of Oregon’s economy over the past

decade in terms of the types of employment sHitis have taken place.

Il. Abstract

This paper explores the variation in Oregon taxenexe between 2001 and 2009 by modeling
income tax revenue, the largest component of Oretair tax revenue. We identify occupational ineom
and capital gains income as key factors of changaxable income. The wealthiest tax payers are
responsible for the large majority of capital gai@genue, a component with high variation due to
business cycle effects. Thus, the wealthiest égers experience a decrease in tax burden during

recessions. A model of occupational income taemee created from BLS occupational data leads to a



decomposition of wage and employment effects. Mtkthat changes in employment, rather than

changes in wages, explain most of the variatichénoverall trend in income tax revenue.

lll. Background

Tax revenue decreases during economic contradecesuse it depends on the level of economic
activity. Lost profits decrease corporate taxest jobs decrease income taxes, and lost consumptio
decreases sales taxes. The financial crisis d8 2&€ulted in a severe contraction of economiwiggti
Consequently, state level tax revenue severelyedsed for most states in the nation. The magnib@ide
the economic contraction theoretically determitesrhagnitude of the decrease in tax revenue. These
macroeconomic relationships lead to the expectdtianthe decrease in Oregon state tax revenue
resulting from the 2008 financial crisis shoulddignificantly larger than the decrease in tax rexen
from the 2001 recession.

We expect changes in income tax revenue to betaffeorimarily by employment and wage
changes. In theory, wages change slowly in thet shio and have not declined in recent US economic
history. This implies that changes in employmauitich can occur swiftly, explain most of the vaoat

in the total income tax from wages. The typegbsjthat are lost in each recession can also hrave a

high paying jobs.

Our client initially tasked us with two questionghy did Oregon’s tax revenue appear to do
better than expected in the recent recession and tus have been caused by higher earning indali&l
doing well enough to offset losses from lower eagrindividuals? In order to answer these we fiexd
to confirm our client’s initial assertion that teewenue did not drop significantly. However, thee@bn
Department of Revenue (ODR) had not yet releasedfticial 2009 report; the only reliable source
appeared to be the census data from the BureaabuirlStatistics. From their data we developed this

graph:



Oregon State Tax Revenue 2000-2009, Census Data
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We ascertained two important facts from these: datal tax revenue appears much less severe in
the most recent recession than in 2001 (even rigi209) and individual income tax contributes the
lion's share of total tax revenue in Oregon. Aftenfirming that tax revenue did indeed seem to be
behaving erratically, we proceeded to determinihgtiver a changing income distribution could have
created this effect. However, the Oregon DepartoERevenue eventually released its full 2009 repo
A comparison of the ODR data to the census daliaissrated below:




Oregon Income Tax Revenue
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Actual tax revenue was not behaving in the mapnedicted by the census surveys! In fact, it
appears that the census was substantially ofhfopast two recessions. This is most likely duta¢o
small sample sizes conducted for the state of Grégbween decennial censuses. In light of this
reporting anomaly, we turned from our focus on medlistribution to instead consider the Oregon
economy as a whole.

Our client’s inquiry about the possibility of uppacome brackets taking on a larger share of the
tax burden is still relevant to understanding tbietext for wage and employment effects. Using data
from the ODR, we plotted the proportion of tax emdor wage groups representing the first four
quintiles of tax filers as well as the next 15l d percent; the gray shaded areas mark months of

recession in the U.S:




The data shows a relatively steady share for eémegme group except the top 1% of tax payers.
The burden of the top 1% decreases during the irateegeriod before the two recessions and increases
during the period of growth in the middle of thedde. Movements in the other wage categories are
largely caused by the shifts in the top 1%. Thug accounts for the vast majority of capital gain
very volatile component of taxable income. Mosttaf volatility in this group, thus, can be atttida to
capital gains and losses. The stability in theoprtion of net tax burden outside of capital gaiftects
stability in the proportion of wage income. Thisglicates that the effect of income inequality is no
significant. Wealthy tax payers are not doingdetib offset job losses in the lower bracketsaict fthe
wealthiest tax payers group experience large ifalfet tax burden due to recessions.



IV. Objectives and Data Sources

Our primary objective is to investigate the ralathip between employment, wage rates, and the
Oregon state tax revenue by studying its largesipoment, income tax revenue. Due to the relative
stability in wages, we believe the majority of edion is caused by employment changes rather than

wage changes. We will manipulate data on the eynpéot and wage levels of different industry sectors

Oregon tax bracket and deductions to model totglewacome tax revenue. We can check the corralatio
between our estimates and the reported valuestfier®DR to determine whether our model is a good
fit. If so, we can explore the characteristicspécific industry sectors over time to distinguisé effects
of industry specific employment changes. Usinghigic decomposition, we can also isolate the tsffec
of wage growth and employment changes to see whigtore influential in determining income tax
revenue.

The Oregon Department of Revenue provides detaitedial tax revenue statistics. This data
contains the number of filers each year categoltigeadjusted gross income (AGI) level and includes
information on the sources of their income suctvages, pensions, and capital gains. The datadeslu
gross and net tax burden but does not decompogeaxtoeirden into its varied sources. While incdore
AGI includes categories such as capital gains negsiincome, and dividends, we will focus on the
determination of salary income through employmert wage data.

Using the Bureau of Labor Statistics Occupatidraployment Statistics database, we retrieve
employment and wage data for the state of Oregothéoyears 2000 to 2009. The data contains lefels
employment for occupations categorized by majonentc sectors. They also contain measures of
mean annual wage rates for each occupation andnegich sector. A breakdown of the 10th, 25th, 75th
and 98 percentile wages is also available.

It is also important to study Oregon'’s tax lawsd &rstory to account for any possible changes in
tax structure. The main source of tax revenue sdneen personal income taxes, supplemented by
corporate income taxes, property taxes, tobaccabathol taxes, licensing fees and other taxexeSin
1985, the income tax is based on a federal measa@justed gross income (AGI); this includes bassm
income, capital gains, dividends, and other soufO&R 2009). Also, since tax year 1987, the persona
exemption credit has been indexed for inflatiome Bpecific burden of income tax is currently dedd
by five brackets; the income levels for a singlerfare:

First $3,050 is taxed at 5%

Next $4,550 is taxed at 7%



Next $117,400 is taxed at 9%
Next $125,000 is taxed at 10.8%
Over $250,000 is taxed at 11%
The income levels for a joint filing are doubletihe two highest brackets were introduced for tra fi

time in 2009 and so should only affect the analgsihe 2009 tax returns.

V. Methodology and Findings

Modeling Income Tax Revenue via Occupational WangEEBEmployment Data

Income tax revenue, employment, and wages arentfal concern to this project. Therefore, it
is desirable to model the dynamics between thesablas in order to characterize and analyze their
interactions. The Oregon Department of Reveninighes income tax revenue figures; however, these
do not contain direct measures of employment. Uiniged States Department of Labor’s “Occupational
Employment Statistics” offers information regardimgrupational employment and wages, but does not
address income tax revenue. Although the intevadietween employment, wages, and income tax
revenue was not measured by either data set, edalset contained the information that the othey wa
lacking. In order to observe some of the intecachetween employment, wages, and income tax ds wel
as consider how changes in one variable impaattthers, we attempted to build a model that estisnate
income tax revenue from the employment and wage dat

Before delving into the mechanics of the modeltairraspects that impact its accuracy and
functionality must be considered. The employmet wage data do not encompass the employment and
wages situation in its entirety. For example,aiarbccupations may have complete data regardimg th
number of workers, average wages, etc. for a gream while this data is not available in other gear
Also, some occupations’ data may be listed withigér, more generalized occupational categories in
certain years. However, on the whole the datbcstjiture a general snapshot of employment levals a
wage earnings for the Oregon economy from yeae#s.ylt was our hope that discrepancies in the
recording of particular occupations during certgars would balance each other out over the demfade
information in terms of the bigger picture involgitrends in the data.

Additionally, as will be seen in its descriptiond&, the model itself is simplistic. It does not
account for every factor that generates tax liaédiand revenue. For this reason, the tax figures
generated by the model and categorical changesasuarnes are not meant to be interpreted as having

numerical precision but rather as capturing gertezalds and interactions. Specifically, the model



considers occupational employment and income agsltiv predict the tax liability/revenue from tioéad
wages. Despite its shortcomings, the model dogdadbccupations into general income categories and
generates associated wage tax revenue dependthgsmcategories, their employment levels, and
differences in tax codes from year to year.

The model was designed as follows. For every iyetre data (2001-2009), each occupation in
the Department of Labor’s “Occupational Employm8tdtistics” was grouped into one of five categories
based on the average annual wages of that occopatiote that a certain occupation could be in
different wage categories during different yeaissiiverage wages changed from year to year.fitée
categories were $0-24,999, $25,000-49,000, $507a0899, $75,000-99,999, and $100,000-plus average
annual wage occupations (these may be referredrtergally as “category” or “categories” ratherrtha
average wage categories from here on). Once thepatons that made up each wage category for each
year were grouped together, the number of emploigge=ach occupation in that category for each year
was recorded. Therefore, although roughly accuthéeemployment for each average wage category
necessarily included individuals who earned wabaswere outside of their average wage categooy. F
example, in 2008, veterinarians had an averageaamrage income of $76,130. The occupation
“veterinarians” was therefore placed in the $75;00(999 average wage category and the total number
of people employed as veterinarians was addecetertiployment of the $75,000-99,999 category even
though there were likely individuals working asan@tarians that earned incomes outside of thiseang

From here, the model calculates each average anag@ category’s contribution to income tax
from wages for each year in the following way. sEia weighted average annual wage for each average
wage category is calculated. This roughly traesla the income of the average individual in eaath
category. Then, based on the tax codes for eaah geax liability for the weighted average annuage
income is determined. This roughly translatedeotax liability of the average individual in eaatnual
average wage category. This average tax liabditiien multiplied by the total employment in each
annual average wage category for each year. fdnslates to the wage tax liability or tax revefroen
wages from that annual average wage category.eTthg total tax revenue for each year, the wage ta
liabilities of the five annual average wage catezpare added together. The “weighted averageshnnu

wage” for each category is calculated as:

In summary, there are 5 average wage categoriez4 $99, $25,000-49,000, $50,000-74,999,
$75,000-99,999, and $100,000 plus. For each categeeighted average wage is calculated. Fros thi
weighted average wage an average tax liabilitetemnined based on the tax codes and related tax

information. This average tax liability is then ltiplied by the number of people in each category t



determine the total tax liability of the individsah this category. The sum of the tax liabilitiesm each
wage category represents the tax revenue collbgt€tregon. This is done for each year from 2001
through 2009. As an example, the years 2008-2698keown below.
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Because the model considers only occupational@mpnt and wage data, its estimate is more
accurately described as an estimate of incomeetgenugrom wage incom@oosely speaking; we are
referring to income reported to the U.S. Departnodihtabor regarding various occupations includiag p
factors such as wages and salary). Additiondiky,data from which the model generates its figiges
probably most hazy regarding occupational and veage for top earners. Aside from missing figui@s f
some top earning occupations, these individuatstzs a smaller portion of their income come from
wages and salaries. This is because they arelikeleto have income that is not tied to a specifi
occupation; for example, they may have a greatgrgooof their earnings generated by capital gains.
The highest earning individuals are therefore urgeesented by the model. However, the data, and
therefore the model, does include wage income famynhigh earning occupations and still capturestmos
of the overal fluctuations in occupational employin@nd wages that impact tax revenue from wage
income. For the years 2001 through 2009, the ngeletrates the following tax revenue figures from t

occupational employment and wage data:



Model Generated Income Tax Revenue
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Employment Effects vs. Wage Effects

Because we are concerned with characterizing tsp&the Oregon economy related to income
tax revenue, employment, and wages, it will beulgefsee what the model just described can inelicat
about their interaction. Specifically, we woulkidito see the impact of employment and wage changes
on income tax revenue (from wage earnings), easkéfusion. We want to know how our model
suggests employment changes would have impactechimtax revenue over the past decade if other
variables in the model, wages, were held constérd.also want to see how wage changes impacted
income tax revenue while holding employment corst@nce this is accomplished, we hope to have a
general idea of the proportional role that charigesach variable played in impacting income tax
revenue.

In order to consider the impact of employmentrgome tax revenue, wages had to be held
constant within the model. Our model calculatesytharly income tax of each average wage category b

applying Oregon tax rules to the weighted averad&idual’s income in each category. This yields a




income tax liability for the average individualéach category. This is then multiplied by emplogtria
that category for each year to generate the taxaldvenue/liability for each category each yékos.hold
wages constant and see what the model generatesdone tax revenue when the only variation comes
from employment, we simply held the weighted averimgome of each income category constant
throughout the nine years considered. The weightedage income for each category in 2001 was thus
reentered for each of the subsequent years sedbhtincome category’s average individual inconde di
not change from 2001 through 2009. The model tadculated each categories yearly income tax
liability from the same income number and multiglidis by employment, which was allowed to change
with actual employment changes, to generate edelgaaes income tax liability for each year.

Holding employment constant to allow the modej¢merate income tax revenue when only
wages are allowed to vary is trickier with our modé&/e cannot hold the employment number for each
year constant because the weighted average waggebfwage category from which average income tax
liability is calculated is produced in such a whgttprevents this. As note previously, the weidhte

average income of each wage category for eachiyeatculated as:

This is, in effect, total wages paid to indivitkian each category divided by the total employnadnt
each category. Therefore, if the total employnuérgtach category alone is held constant, this wedyh
average wage becomes distorted because the talabwé each occupation vary with employment.
Therefore, simply holding the employment of eaclyeveategory constant would mean that when

employment for a given year was higher than thest@om base number used in the model,

, is still pushed upward by employment yet is ddddy a smaller employment figure; thus the weighte
average wage would be overstated. Similarly, ipleyment were to drop below the constant base year
number, weighted average wage would be undersifateel employment figure in the model alone were
held constant.

In order to prevent this distortion and be abladtd employment constant at the base year
(2001) level an adjustment to the weighted aveveage was necessary. This adjustment was done in th
following way. For each average wage categoryeémh year, an alternative figure for Total Wages wa

calculated on a separate space on the spread Steetalternative number was:

Where, again, that year's total wage figure is aked as:



And that year’'s weighted average wage is calculaged

The effect of this adjustment is to subtract tixease in total wages for each category eachtlyatar

were caused by increases in employment. Fromthese new figures replace the original total wage

figures and employment is held constant at the 3@@t level for each average income category each

year.

We can now consider the roles that the model stggdanges in employment and changes in

wages play in determining income tax revenue. Bétoa graph that displays the total income tax

revenue that the model generates when wages atedmttant, when employment is held constant, and

when neither is restricted (the original income teenue total).

Model Generated Income Tax Revenue
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The model suggests that changes in employmentdraxen changes in income tax revenue from

wage earnings to a much greater extent than chamgesge levels in Oregon over the past decade.




Pertinence to Total Oregon Income Tax Revenue apdeWViability

As noted above, the model is intended to captaneil interactions and trends between
employment, occupational income, and tax reveflie income tax revenue figure it generates measures
tax revenue from occupational income (wages, sala€tc.); it does not account for tax revenue
stemming from other sources of taxable income sisctapital gains, retirement income, or dividends a
interest income. Additionally, the model indicatieat changes in the tax revenue figure it gensrate
motivated mostly by employment shifts rather thag®shifts. In this section we will consider the
viability of this observation and the pertinencele model's observations to the relationship betwe
overallincome tax revenue, employment, and wages.

Although the model only considers income tax reeefiam income earned in occupational work
(i.e. wages and salaries), over the past decasléythe of income has accounted for, on averagé, 68.
percent of adjusted gross income in Oregon. (OQr&gpartment of Revenue Personal Income Tax
Statistics) Therefore the model is useful for edesng changes within a large component of Oregon
income tax revenue. The Oregon Revenue Departnates that most of the variation in total income ta
revenue stems from changes in capital gains inc@@regon Personal Income Tax Statistics 2007-2009
yearly reports) Although capital gains incomeilkiglly strongly affected by factors that impact
employment, it is not directly motivated by the doyment level or wage levels.

Therefore the relationship between employment, wagied income tax revenue in Oregon
appears to be as follows. Occupational income makehe largest component of overall taxable
income. Our model indicates that changes in odgupea income over the past decade were motivated
most by employment changes rather than wage chaWgdhe same time, a smaller component of total
taxable income, capital gains income, is most lelatesponsible for some of the most visible deoies
in income tax revenue, and is not directly motiddby employment or wage levels. Consequently,
Oregon income tax revenue’s base/majority compoisemtcupational income, which is motivated most
by employment shifts, while capital gains incomegdwuse of its greater volatility, is responsiblesome
of the greater fluctuations in Oregon income tasereie. The following graph presents the income tax

revenue figures generated by our model as wel@sadtual total income tax revenue for Oregon.



The model’'s income tax figure, as noted previguslyneant to measure the general movement
(rather than precise numerical values) of incomeé¢aenue motivated by employment and wage factors
from year to year. The shape of the line of theletis estimates likely deviates from that of actioéhl
income tax revenue due to the volatility of capgains which is not considered by the model. The
following figure illustrates this by singling outd movement of capital gains income (pre-tax) dutive

same time span.
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This project started under the pretense that Grégorevenue had not fallen as much as
expected given the rise in unemployment. The tjeoposed the idea that higher income individuals
could possibly have offset some of the tax reveeftexts of lost jobs if their contribution to taavenue
managed to offset losses from lower income indiaigu Although later data releases revealed thst th
original anomaly had, alas, not occurred, the ehgains income data do illustrate an area of tiéxab
income where high earning individuals vary fromesthin their tax liability and is subject to greate
change during a recession. Higher earning indaliglithe top 1% in particular, earn less of thaioime
from occupational wages or salaries and earn degramount of their income from capital gains. As
noted previously, during the past decade capitalsgacome has been the most volatile contribudor t
taxable income in Oregon. Higher earning individugarn the greatest portion of capital gains ineom
and their earnings from capital gains around periafdecession have in fact “suffered” most. Dgrin
recessions, then, it appears that the highestrgpimilividuals swung income tax revenue downwards
through lost capital gains income and its voldtit@acts on total income tax revenue. The grapbviel

shows the capital gains income of the past decealeeb down into categories of individuals by income

group.



This project considers the characteristics of Onégincome tax revenue, employment, and
wages situation over much of the past decade. @atering all these variables simultaneously igonl
available from 2001-2009. Additionally, the typledata available has yearly frequencies, meaniag th
there are nine observations from which to draw kiens. This has restricted our ability to try to
characterize the behavior of and the relationsh@igeen these variables from a more statisticagetd
approach, hence the algebraically crafted modeariesi above. However, we may still be able to be
critical of our model from a statistical standpoint

Considering regression equations where the yeatlyal income tax revenue is the dependent
variable, we may be able to conclude that the eympémt and wage generated income tax revenue figure
from our model is a valuable explanatory varialitenust be noted that we are dealing with, agaiiy
nine observations. Therefore the statistical figdifrom the following regressions are likely ubsta

Occupational income makes up the majority of béex@acome while capital gains income plays a
notable role in determining variation in taxableame and hence income tax revenue. Therefore twe se
up the following test of the viability of our model terms of accurately describing changes in ineoax
revenue generated by occupational income.

We set the dependent variable to be actual indameevenue as reported by the Oregon
Revenue Department. We then ran several regrassiidim various explanatory variables, one of which
was the occupational income tax revenue from owtehoAnother considered explanatory variable of
note was capital gains income in Oregon (pre-taxdccount for the volatility of capital gains incenm
total income tax revenue. We then compared thewsmodels generated through the regressions by
their statistical properties. To do this comparisee utilized the Schwartz Criterion (SIC) and the
Akaike Info Criterion (AIC). These are statisticakasures that allow the comparison of the goodofess
fit of different regression models. Specificallgey reward goodness of fit and penalize for inicigd
greater numbers of explanatory variables (usingendegrees of freedom). Selecting the “best” model
using these statistics entails selecting the mathalthe lowest AIC or SIC statistic depending onieh
criterion is settled upon (if they do not make saene selection).

In running the following regressions, we workedhntthe first differences of the considered
variables. This is the change in the variablesfppevious year. Additionally, the potential expory
variable “covered employment” was converted to ahfmrequency via annual averaging. The lowest SIC
and AIC statistics are highlighted in yellow. Higihted in green are the explanatory variabledef t
model selected as best by the AIC and SIC statistis seen below, the model selected by the AlC an
SIC statistics includes our model’s income tax nesefigure as an explanatory variable. Therefoee,
may be able conclude that the employment and wagergted income tax revenue figure from our

model is a valuable explanatory variable.



Regression variables:

1° difference(Actual Oregon income tax revenue)

1° difference(Capital Gains Income) =GGl

1° difference(Our model’s income tax revenue figurs) T

1° difference(Oregon “covered employment”) = CE

1° difference(Number of tax returns) =TR

C=constant

pptelent variable]

[paignexplanatory variable]
[potential explanatory variable]
thutial explanatory variable]
[potegimplanatory variable]

[potential explanatory variable]

Explanatory
Variables
Included In

Regression

RZ

SIC Statistic

AIC Statistic

Durbin-Watson
Statistic

Cal
C

0.880145

26.96417

26.94431

1.514998

Cal
MIT
C

0.990601

24.67844

24.64865

1.880601

MIC
C

0.306391

28.71979

28.69993

1.911865

CaGl
TR
C

0.970171

25.83328

25.80349

1.991958

CaGl
CE
C

0.936749

26.58492

26.55513

2.026160

MIT
TR
C

0.878555

27.23727

27.20748

1.081788

CE
TR

0.926323

26.47757

26.45771

2.241396

CaGl
CE
TR

0.968213

25.89686

25.86707

1.981367




Distributional Employment Changes (1999-2009)

Employment has been demonstrated as the base detetrof income tax revenue. In order to

further characterize Oregon’s economy in relatmour findings, we now consider the distributional
employment changes of the past decade. The faltpamnalysis utilizes the data used to derive our
occupational income tax revenue model. This méaatsthe findings in this section are best intetgute
as capturing general trends and movements.

These data are organized according to 22 majoorseat the economy. These sectors are
characterized by broad occupational titles, sude@e or computer science occupations. We hawe th
total employment numbers for each major sectoryeyear from 1999-2009. First, we organized these
data by the proportion of the total economy eadhoseiccounts for, each year. Then, we subtrabed
proportion of 2009 from that of 1999 to find theaalge in proportional employment for that sectoe W
selected the sectors which have experienced tla¢egteotal proportional change over the time pkrio

and examined them more closely.

Proportional Change *

Top Positive Growth: Full Name 100
Healthcare practitioner and technical
29-0000 occupations 1.546
Business and financial operations
13-0000 occupations 1.179
39-0000 Personal care and service occupations 0.962

Food preparation and serving related
35-0000 occupations 0.884

Proportional Change *

Top Negative Growth: Full Name 100
51-0000 Production occupations -2.599
11-0000 Management occupations -1.483

Transportation and material moving
53-0000 occupations -1.302

As you can see, healthcare, business/financial potis personal/food services grew the most
over the time period, whereas production, manageraed transportation occupations contracted the

most. It is important to note that these changedhe total changes over the period, and eacbrsect



experienced different growth at different times.

That these sectors were the ones to undergo teeamnange should not surprise anyone — it could
be considered common knowledge that manufactuelaged jobs have been on the decline nationally,
and that healthcare and services are on the IHegever, it may come as a surprise that management
steadily declined while business and financial apens rose.

Perhaps the most interesting curve here is persaraand service occupations. After
maintaining a steady proportion of the overall esay, it shot up in 2008 and continued to grow iR20
Unfortunately, our data set did not reveal any mesights — the vast majority of the 2008 growttswa

filed under the generic “all other” workers secticdnd, for 2009, the sector appears to have ordwg

We then chose to examine healthcare practitiongterhnical occupations and production occupations
more closely. These two fields experienced thatgst change over the period and we wished to know
the outcomes of specific jobs within the major sect

Healthcare is undoubtedly dominated by registergdas. In 2009 they accounted for over

30,000 jobs out of 82,000 total healthcare occopati However, their share of the total has dedline



from 41% in 1999 to 38% in 2009, alongside a propoal decline for licensed vocational nurses. sThi

31 jobs compared to 50 in 2009. The 1999 jobs skawvear unilateral nominal growth after a decade,
with general and family practitioners as a notalldier. Yet most occupations have shown negative
near-zero proportional growth due to the growtjobftitles not accounted for in 1999. The largest
these are: an “other” category for physicians andeons, an “other” category for health technicians
general dentists, and occupational health andyssfetcialists. Most of these missing titles in9.8%e
accounted for by 2001, and show no significant pribpnal differences compared to healthcare as a
whole in 2009.

Production jobs were compared between years 200@@00 because 1999 simply did not have enough
comparable job titles to perform a reasonable amalyUnlike healthcare and registered nurses,
production jobs do not have a single categorydbatinates all the others proportionally. In fangst
jobs maintained their proportion of the total protilon economy for the entire period, with a few
exceptions (electronic equipment assemblers, tesenablers, and packaging and filling machine
operators). The only job title to show significgatins in the period were electronic equipment
assemblers, growing from 1170 jobs in 2000 to 88ZID09. In terms of the sharp decline in productio
jobs from 2000-2001, almost every job lost equakgept for the semiconductor processors.
Semiconductor processors dropped from 8700 in 20@200 in 2001, and continued to decline to 2570
in 2007, with no data afterwards. Significant jitles present in 2009 and not in 2000 includehéot
production workers, “other” assemblers and fabacgtand “other” metal and plastic workers.
Unfortunately, not much information can be gleafieth the growth of these non-specific categories.
While production jobs appear volatile in the grayglar recession years, the overall trend seems-elear
most every job title took losses throughout theéaeand the gains in general working categoriesevnet

nearly enough to offset the net loss.

VI. Conclusion

Examining Oregon income tax revenue from 20010@02provided insight about total tax
revenue because income tax is responsible for #yerity of overall revenue; furthermore, total raue
and income tax revenue historically follow the samead. Taxable income can be described by two
components: occupational income, which is the Eirgend capital gains income, which is the most
volatile. We found that during recessions and agjmns, the highest earning individuals accoungafor

large proportion of variation in income tax revefmgeause of fluctuations in capital gains incorme.



explore the variation in income tax revenue catmlethe occupational income component, we created a
model.

We modeled occupational income tax revenue byyapptax rates to estimates of occupational
income computed from employment and wage dataheArttical and statistical analysis gave us
confidence to characterize the wage and employchgramics in Oregon income tax revenue from our
model. When we decomposed the effects of wagegelsainom employment changes in our estimates of
occupational income tax revenue, we found that eympént changes accounted for almost the entire
overall trend. Thus, we concluded that changesmployment and changes in capital gains drive the
majority of the variation in total tax revenue; ngas in the wage rate have little effect. The stigu
sectors which experienced the largest percentageases in employment were healthcare, finance, and
personal care; sectors which experienced the ladgeseases in employment were production,
management, and transportation.

Looking forward, we believe that analysis of suebgaelated to ours could be valuable. Capital
gains is a very volatile component of state taxenesxe in Oregon. Research considering the impdinati
of different capital gains state tax policies, poily through cross state analysis, could yielsight
regarding state tax revenue volatility in connettidth the business cycle. Additionally, the irgihn of
other sources of tax revenue such as property thgesse fees, and corporate taxes in a modelasihai
ours would provide a more realistic and accuratdehoA model with all sources of tax revenue could

also provide greater insight into the relationshipsveen specific sources of tax revenue.



